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The Truth About Burning Ashes
Raising Alligators in Incubators
Submarine Race—Prize $4,000,000

Panama Canal a Comparatively Small Undertaking
Locomotive Collides With Its Own DBoiler

HSHOP NOTES FOR 1907""—PRICE, 50 EENTS—#SK YOUR NEWSDEALER




THE

ALTON
INVERTED
LIGHT

iS COMPARABLE
ONLY TO THE

SUN
IN
BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

272 FEET OF 6AS
PER HOUR?
DELIVERS THE LIGHT

WHERE YOU CAN
USE IT

PERFECT IN CONSTRUC-
TION and MOST DURABLE

$ 1 ¢ 5 0 Agents Wanted in Every City

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

Complete for ALTON MFG. CO.

11 East. 22d Street. New Yorkl

A Few First-Class Technical Books

Berseh.—Celluloss, Cellulose Produects, and Artifleial Bub-
ber, Comprising the Preparations of Cellalose irom Wood
and straw; Manufacture of Parchment; Methods of Ob-
taiping sugar and Aleohol, and Oxalle Acld; Production of
Viscose and Viecold, Nitro-Celluloses, and Cellulose kstera,
Artificial Silk, Celluloid, Rubber Substitutes, ({l- Rubber,
and Factis, By Dr. Joseph Bersch. From the German, by
Wilham T. Drannt. 41 Illustratlions, Bvo. (194 iﬁ (M)

Brannt—The Metallic Alloys. A Fractical Guide for the
Manufacturs of all kinds of Alloys, Amalgame and =olders,
New, revised and enlarged edition, Illustrated, fvo. §4 60

Brannt.—Ths Metal Waorker's Handy Book of Hecelpts and
Processss.  Tlustrated. 13mo. $1.50

Duncan.—FPractlcal Surveyor 8 Gulrla. }31 Andrew '.I.'mnv
can. New adition, enlarged. 13mo. $1.50

Edwards.—000 Examination Questions & Answers for En.-
glneers and Firemen (Land and Marine) who desire to
obtain a U7. 5. Government or Etate License. Focket brok
form, gilt edees. . _§1.ro

Erni and Brown .—-Minarnlag’r Slmpllﬂa-d. Easy Meth-
ods of Identifying Minerals, including Ores, by merns of
the Rlow pipe, by Flamea Eeat:tionu. Humid Chamlral
Apalyeis, and by FPhysical Tests. }y Henrl Ernpi, M. D,
Third Edition, revised, re-arranged and with the addition
of entiraly new matt«ar. including Tables for the Deter-
mination of Minerals by Chemical and P‘j’n‘?{anir Char-
actars, anid Tables for the Determination of Minerals by
Physical Charactars. By Amos P. Brown, E. M., Ph 1y
Department of Geology and Minerslogy, Universily of
Penna. 99 epgravings, &% pages, pocket book form, mo-
roceo, gilt edges. (1900 £2.80

The ahave, tgrt-hm!r af ﬁ‘m Unives my rrf Pmnwh ania.

Lanehein,—A Complete Treatise on the Flectro Degnnilmn
of Metals. From the Gth German Editlon. With Additions
by Willlam T. Brannt. 6th Edition. In Grear Part He-Writ-
tan and Much Enlarged. Illuostrated by 170 Engravin B

3 A
llner.—Tool-Steel. A Concise Handbook on Torl.Steel
in General, ita Treatment In the Operations of Forging,
Annealing, Hardening, etc., and the Devices therefor. I
lostrated by 63 Engravings, 8vo. (1902) P . §2.00

E"r ircwlarsof theaborve I'mportant Bookswdll be maited

any one in any part of the world sending his address.

B The ahove hooks, rent by mail, i{lru af pﬂlmlu. af the

publication prifai, to any address

HENRY CAREY BAIRD & I:O.
.Indl'latr#l Mb]lshars Hmkul]arlﬂ ami ‘hlm‘}puarterq

DENATURED

gives all the facts—tells how to manufacture—

123 P. M. Liberty St. = New York

““The Coming Fuel!”

ALCOHOL

MADE FROM WASTE FARM PRODUCTS

Will not explode by epontaneous combustion.
Is & good insuranece risk.

Can be extinguished with water.

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

OUR NEW AMERICAN  BOOK

illostrates apparatus, with new law
and Government regulations.

Sent postpaid on receipt of $1.00

202 Pages—33 lNlustrations—Gloth

SPON & CHAMBERLAIN
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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 electric light has driven out the lamp and the gas plant, even in the most rural districts.  The present day farm house
is not complete without its telephone. The big railway systems are substituting electricity for steam, even over long distances.
The inter-urban trolley service is developingto such an extent that sleeping cars and diners are now a regular feature on many
lines. A fortune awaits the man who pcrfn:h- a storage battcr}r 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
of

APPLIED ELECTRICITY

AMONG THE Five Handsome Volumes AMONG THE
CHAPTERS Each Nearly One Foot High CHAPTERS
. oo Compiled from the most valvable instroction papers of the Ameriean School of Cor-
Magnetism respondence, The siccess which the School has had In teaching thousands of electrl- -mlaugeﬁ?uﬂg{:
—~Measurements— clans 15 In itself the best possible guarantee for the work. The volumes contain the
eszence of themostenccesalul methods yet devised for the education of the busy work-
—Wiring — man. The rules and formulas are 1n every case presented 1n a very simple manner, —lower Station—

—IMrect Current Tiy-
namos and Motors—

—Electric Lighting—

—Rallway Power and
Lighting—

—Are Lamp Develop-
ment—

—Electrical Construo
tion—

and every principle is iliustrated with special diagrams and practical examples.
We employ no agents. Our books offerthe best plan to demonstrate the su.
periority of our methods of instruction, and in order to prove this to the publie we
offer the Cyclopedia at

Special $19.80 Price, for 30 days only

The set regularly sells for $30.00
Bent express prepald. Stud{ the work carefully and If satisfactory send #2.00 within
Ave daysand pay &.00 a month until the Speeial #15.50 Priee s paid.  If not adapted to
your needs we will send for the books at our expense upon notiflcation.
2,500 pages _ 2,000 full page 'plates

Bound in three-guarter morocco Handsomely marbled tops
Gold stamped titles and edges

—Alternating Cur-
rent Machlnery —

—Power Transmis-
sloa—

—Telephone, Includ-
ing Common Bate
tery System—

—Automatic Tele-
phone and Wirelees
Telegraphy—

American School of Corrvespondence

CHICAGO



FUPULAKE MEUCHANICS AUDVERTISING SECITIUN

are accurate time and labor saving devices for meeting
mechanical needs—short cuts through mechanical difficulties—they are recog-

nized by amafeur and professional mechanics as the standard for accuracy,
workmanship, design and finish. Send for free Catalogue No. 17AP, of the

largest line of fine mechanical tools.

THE L. S. STARRETT CO., ATHOL, MASS., U. S. A.

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

sent free on regquest.

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

We have a few beund volumes for sale at $32.50 each.
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In Mill, Factory, Storehouse

and Temporary Building construction, whether first cost is

“or is not a factor, you cannot use a better roofing or

siding material than our

s&\l[T&T{,y,?
: \3[][[[/
ST S

P
o e 29 2o g [\
‘rﬂdﬂn ntﬁﬁ

PITTSBURGH

APOLLO BEST BLOOM

Galvanized Sheets

They are flat, even in gauge, tough, pliable, easily
worked, reasonable in price, and will give complete ‘and
lasting protection. Apollo Sheets are world-wide favorites,
and it will therefore pay you, as thousands will testify, to
demand Apollo when you are ready to place. your orders.

We’ll gladly give you further information if you will
write. QOur Weight Card may also prove useful.

AMERICAN
SHEET & TIN PLATE
COMPANY,

1406 Frick BuiLDING, PITTSBURGH, PA.

Please Mention Popular Mechanics
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Simply a coupon. But send it
NOW. Let us know that you
are thinking about getting a new
piano,—or that you might exchange
your old
piano for
a better
one. Do
this for
your own
sake. We
have an
offer for

YOU

MyName,...coivivain
My Address. .. ... wla

WING & SON
394-397 West 13th St.
NEW YORK

Send Me Your Offers.
Explanation of Your
System, Miniature
Models of Wi

Pianos, Book o
Complete In-
formation
About
Pianos—
FREE

Don’t think that the high Reputation of the
Wing Piano means that the price is going
fo be exorbitant. ‘Don’t think that to get a
piano at moderate price you must take a
low-grade “ Merchandise’’ piano. And don’t
rush to the other extreme, and pay an exorbitant
price for a piano whose reputation is based only on its
high price.

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

WING PIANOS

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

Delicate runs and embellishments
are very pure in tone—free from the
usual noise of stroke. A light, sprin
touch, not tiresome even to an invalid.

the Wing
WE MAKE ITEASY|FPiano
FOR YOU TO TEST

thoroughly

wherever

you may
live. We will send Kou any one of our
numerous sty leson 2 IM'I’S'%‘EIA.L FREE,
outward and return freights prepaid, in
order to prove the remarkable qualities
we claim them 1o possess over all others
{and to this thousands of purchasers tes-
tify). Bearin mind if you will, our house
has been in business 4Uyears and thatour
trade is ever increasing with no agenis
or their friends to help our business,
The Wing Planos have sung their own
way to fame for nearly half a century.

ATRUE ECONOMY | &1}, the
Jpenses of

show-rooms, salesmen, agent’s commis-
sion, local advertising, etc., is saved by
the Wing System, and you pef the rolkole
deme it of ¢, The salesroom is your
own home, the Piano does its own talk-
ing and stands on its own merits. If
your home requires a good piano our
méthods and capital save you a very
considerable sum of money. The rea-
sons we will fully explain in the printed

Tear off the Coupon NOW.

matter we will send you. This saving
will decidedly interest you, We do not
claim miracier—we can't save you 300
on a $200 plano. We do save you at
least 3200 on a $500 piano ; §75 on a §300
piano, etc., ete.

Compare the value we offer and the
proofs we offer you. Compare not only
the Wing Piano itself but the fasiron
which you will make your purchase.

It is not only what we offer, it is the
way we invite investigation of our
offers and the tway our offers sfand in-
vestigation,

A large and
YOU WILL RE-|famaseme
CEIVE ANYWAY | 220k, hick

send you free
by early mail (explains the eméire sub-
Jeet of pianos).

A book of 156 p —handsomely
bound—it is called ** The Book of Com-
plete Information About Pianos;"
it tells about the very first piano ;
the qualities of labor, felt, ivories
and wonds used in every artistic
piano and compares high qualities
withi the cheaper kind used in in-
ferior pianos,

It explains the devices of the
average dealer and agent.,

INlustrates the ** Note-accord ™

Fill it in and mail it without

commended by Paderewski. Describes
what constitutes a musical piano tone.

Send directly to us for the book as
tve do not send either our books or our
pianos to grane riores.

Its illustrations are interesting and
instructive to children.

From correspondents all over the
world we hear : ** Your sumptuous book
of Piano Information and your minia-
ture models are the finest and most
r.usr.lj: musical exhibits we have ever
seen.”

You will want to see anyway the
handsome books, miniature piano mod-
els, etc., whick we send you free, 50
that you can think them over and can
have them in your bhands to compare
with every other piano offer that may
come to you,

Remember we sell these instruments
at just about one-half the prices of the

few others that most nearly approach
the Wing quality of tone.

delay. Whether you may buy soon—or not for a long while ; ne
matter what other piano you may be considering—no matter if you
feel that the money is not ready—you owe this much to yourself
and family to gef our offers and to get them at once. It puts you
under no obligation. 5it right down and send the coupon mow,

WING & SON ¥+ WEST 13th sT.

NEW YORK “ lI
~

A0

EAdA _CAT D

This One

Please Mention Popular Mec
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Ten
PerGent

Per Year
A DIVIDEND NOVEMBER Ist, 1907

AND EVERY SIX MONTHS
THEREAFTER AS EARNED

PRESIDENT CHARLES E. ELLIS

I want every redder of PoruLar MECHANICS and every subseriber to answer this announcement.
I am sineers 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 you my booklet, ““A FIrRM WITH A KEPUTATION,”” 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 I am offering every reader of PoPuLAR MECHANICS and every subscriber.

We are one great, large ¢lub, banded together to improve each other’s condition. Itis your duty
to help yourself and it is my duty to see to it that yvou do g0 and assist yon. This is your opportunily.
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 abont the investment I am offering you in the prozperons CUMMINGS &
EKING 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 HEADER and
SUBSCRIBER who bought these shares has received a dividend every six months from the time they

bought these shares at the rate of sIXTEEN PER CENT, They have just received another the first of
last month,

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

The same eondition exists with the Cummings & 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 (105) per annum, every November and May of each and
every year hereafter and perhaps more. All those who snceeed in getting their shares will hold on
o them, because they will be so well satisfied with their dividends.

A HHM WITH A HEPUTAT"]N My booklet, “*A Firm WITH A REPUTATION,”® tells you

"=all about it. Bend for it today. As yon may know, I
have been President of one of the largest and most influential Associalions 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 gineers when I eay it will be for your interest to write me today. Fill out eoupon

below and send to me. I will send yon my booklet, ‘A FieM WITH A REPUTATION," and & personal
letter by return mail.

PRESIDENT CHARLES E. ELL1s, 607608 West 43d 8t., New York City. M. M.
Please send me your booklet, “A Firm With a Reputation,” and your personal letter by return mail, I
promise to read both carefully. ours sincerely,

Hmﬂ EAFHE NI B EWEE HEEE B R A R RV BT RS R RS R

Pngtﬂmw...i|||‘+--------ii--rii-lli-iilli-i-ll BEEE SEEE EREH Addrﬂss--aaa BEEEEE BEEE BE EEEE R

Plegge Wention Popular Mechaonies
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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 P
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?

CATALOG AND SAMPLES ON REQUEST

STAR EXPANSION BOLT CO., ""{sti

Valuable Booksfor Letterers

Modern Show Card Lettering, Designs, Etc.

I# KEW AND REVISED EDITION “=HEQ

A practieal treatise on Up-to-Dats Pen and Brush Letter-
ing, siving instructions respecting many styles of lettering,
position, movement, shading, : 1{'1{.1.“[.;. designing and ar-
rangement; with illustrations of arge and small letters of
each alphabet, together with a full analysls and diagram for
making neat and prominent figures off-band for Price Tick-
ets, ete.

Over 150 illustrations of finished show eards and price

; tickets are given with practical in atruat!un outside of a
large mr‘se-tr of standard % :

] show can a [Blmbe,tﬂ g

. This book Is far be- =
onid anfm!ng ever published in this line. It contains solid, practieal common senss <
nstruction—:a ook that 13 f1ee from absard theories and mrslif:rl.l.l.g kinks and con-
talns 2,000 advertising Phrases for Card Blgns, osters, efe. Z

The pr*.c-,e of the book is but $1.00 delivered to your address. If you find book not _
as represented, you have the privilege to return the same in good condition within = 88
threa days, and T will return the MOney.

Address W. A. THOMPSON, Pontiac, Mich.

New 1907 Prospectus

Mailed FREE to All Interested

The accompanylng {llustration shows a small ontline of the cover page desi of & =
Elnaw catalogue, Itls printed and illustrated throughout in three colors, and con- =
8 a good substantial idea of what my eourse of instruction will do for anyone inter-
ested in making SHOW CARDB THAT DRAW BUSINESS. 7
If you are interested in practical Pen and Brush Lettering—the kind that is foll =
of life and vim—write for my new prospectus, it's FREEE and will be malled postpald.

Address W. A. THOMFSON, Pontiac, Mich., = ""F o I—,
Established 1895. . O AN IR NS

DIESIGAS I'_ i
2000

ADVERTISING

PHRASES

DISPLAY SIGHNS
SHOW CARDS
AMD F’CEIE'-TEP-E

-

T _Ify-:'v.'n' .ﬁﬂwffdﬂ’iﬂry,
Boatiae, Mich.
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HAYNES

RELIABILITY

Model T, Haynes Limounsine

The makers of :he Haynes have baen developieg
their car for 13 oy know thelr ear through
and through. aa.r a.ftar year they have seen thelr
old cars eome back aftar varied use and have spotted

here and there chances for improvements.

Tlmlr experience has developed for 1907 a car that
ely advertised for reliabilily —a car that
mn he trusted. 1t contalns no 8 not made in the

Facgnﬁr no prl:m:!plal are unfamiliar to
3 (o

In these days, when every blacksmith Is buying
parts and assembling cars under a private trade-
mark, the fa.t.'.t that the Haynes factories really make
guarantes of

rﬂn&fﬁﬁlﬂ. car 1s a

Model ¥V, Yanderbilt Speedster

The Hayoes Standard 50 H. F. Touring Car for 1907,
Model “T,” the highest powered shaft driven
car built. Price, $3,500.

Bend at omece for full Information and advance
spsdﬁﬂﬂons. Address, Desk P-P.

HAYNES AUTOMOBILE CO0., Kokomo, Ind.

Oidest Autemebile Manulacturers In America, Members A.LAN,
New York—IT715 Broadway.  Chicago— 1420 Michigan Ave,

HAYNES|

POPULAR MECHANICS ADVERTISING SECTION

POPULAR MECHANICS

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

Il subsc rip tions are discontinued at expiration
Please examine the date printed on your wrapper

Puhlished .Hnuthg by POFULAR MECHANICS COMPANY
Entersd sy mail matter of the second class st the posiofiice at Chicago, 11

Eastern Advertising Office :: 116 Nassan 5t., New York

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

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

WRITE POPULAR MECHANICS

STANDARD LOCK SWITCH
Prica, two kKeys, $3.00.

Prevents
Unauthorized
Use of Car

Standard
Auto Supply

{Actual Size)

o & Mig. Co.

E:éﬁi%';? '“:' 20 BROAD ST.
maoot

Maken s NEW YORK
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Racytype

MoraRoadster

MECHANICALLY RIGHT.

UILT to supply the demand for a light, high-
grade, well designed and carefully construeted,
speedy road car, sccommodating driver, guest

and mechanician. Supplied with the highest pos-
gible le electrical equipment, consisting of four
unit Coste coil, timer and storage battery, and
La Coste high-tension magneto, each system work-
ing independently.

Mora Mechanically Right construction insuves a
gmooth-running, reliable motor and transmission.
Large tires in proportion to weight of car insure
freedom from tire trouble. Its moderate wheel base
and light weight make the Racytype Roadster both
a good cross country and around town car, because
it is fast enough to go the pace that exhilarates
cross country and easy to handle in traffic in town.
The speediest light car at anywhere near the price.

Standard Colors: Cadet Grey body and runnin . black
strips, brigbt green hand buffed leather, emooth od with
roll padded cushions, or

Derby red body and ronning gear, black stripe, bright red
hand buffed leather, smooth trimmed roll padded eashions.

| MORA MOTOR CAR CO., ..t

Specifications

Rear Axle. Timken Roller bearing.

Front Axle. Tubular ball bearing.

Springs. Transverse semi-elliptic front spring, plat-
form rear spring.

Wheels. inches, wood, artillery type.

Tires. 32x3'4 Regular Clincher G & J raised tread.

Brakes. Two external,twointernal operating on drums

¥ T:u“c.gchditf "I5 dalloas of gaseli

an city. gallons of gasoline.

Tread. inches,

Wheel Base. 98 inches. .

Motor. Four cylinder, 4x5%, cast in pairs.

Water=cooler. Capacity, 5 gallons.

Lubrication. Splash system.

Carburetor. Mors.

igoition. La Coste Magneto, also coil, timer and stor-
age battery,

Control. Throttle and spark.

Transmission. Sliding nicke! steel gears.

Speeds. 3 forward and reverse.

Drive. Shaft.

Steering Gear. Irreversible wheel, sérew and nut

PE.
muzpoTut. 2 oil side lamps, 1 tail lamp, horn and

e e vk My e
ARy Tl el ol

Rochester, N. Y.

Please Mention Popular Mechanica
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Curtiss World Record Motorcycles | |ELECTRICAL HANDBOOKS
| 10 CENTS EACH |
1. How to Make & Dynamo 14. How to Make & 1-8 H. P. Dy-
2. How to Make a Telophone namo or Motor
8. How to Make an Electiric Motor 18, How to Make a Toy Motor
4. How to Make a Btorage Battery 1%, How to Maks an Electric Bell
&, How to Make a Wimshorst 17. How to Make s Telegraph In-
Electric Machine strument
. How to Make » Magnoto Ma- 18, How to Wind Armatures
china 12, How to Wind F‘Leld-lagum
1. How to Make a Medical Indue- 2. How to Make an Ammeter
tlon Cobl 21, How to Make a Thermostat
8. How to Make o Tocket Ao- 22, Motor Rotation
cumnlator 2%, How to Make an Electric SEold-
8. How 1o Make n Plunge Battery ering Iron
10, How to Makes 8 Voltmeter M. HowtoMakann }1.:-!!-E‘tr|l: Haater
. z 11. How 1o Mako a Galvanometar 25, How to Makean Elee. Furnics
Latest glcbjiammmt—mlhlu race at Ormond Leach, Fla., won 12, How o Make s Hand Dynamo | 25, How to Maken Tand Feed Are
in 46%; sec. Our machines hold all important records. 13. How to Make a Talking Ma- | 27. How toMakeaJumpSpark Coil
Doubleand slogle Motorcyeles. 245 to 40 1. P. light weight + chins 2% How to Make & Rlisostat
motors. Send stamp for catalog O.
G. H. CURTISS MFG. CO,, Hammondsport, N. Y, BUBIER PUBLISHING COMPANY,  Deparlment 3, LYRN, MASS.

Less than
s Half price

for literature and particulars. P
For all ntandarﬂ makes of Typewriters. Not repaired but
SHAW MFG. CO. Factory rebuilt, guaranteed same as new, Every machina

| ! i warranted for one year. Write us for pricea before you bu
k-l Ll et Rebuilt Typewriter Co. 45 Dearborn St., CH GAGI;.

sls «GEM” ADDING MACHINE

FREE 10 Days’ Trial, Charges Prepaid

With a RESETTING DEVICE that clears the dlals to zero In-
stantly. A High-Grade Mechanical Production. Does the work of
high-priced machines.

Adapted for various uses. Guarantesd for two years.

Catalogus Frea.

AUTOMATIC ADDING MACHINE CO., 352 Broadway, New York City.

TYPEWRITERS \\i:s

All the SBtandard Machines BOLD or RENTED ANY-
WHERE ai '4tol H'FP'R'8 PRICKS, ﬂluwinrf RENTAL
T AFPFLY ON PRITE. EBhipped with p l’i]ep o
examination. [ Write for Jilusirated Catal

TYPEWRITER EXPORIUNM, 208 LaSalle Bt., mﬂlﬂﬂ

$‘-I-O MOTOR CYCLE

We have the largest line of New and
Teed Motor Cycles, Parts and Sapplies
in the country, at the lowest prices,
Every machine I8 guarantesd @ are
the largest and only exclusive Motor
Crﬂe house in the world, BSend fo,
| our 1007 Catalog. an:in i iplt:il.'li-]r

HARRY R. GEER CO., I

NOTORS Ahﬂ CASTINGS, ALSO MATERIALS AND BLUEPRINTS,

We have bicyels, automn.
bile, stationary and marine
motors from 134 to 6 H. .
Our attachable maotor ootfit

MAKE YOUR BIKE A MOTORCYCLE

at amall cost hy attaching the
efficient, powerful, light

ERIE 2 H. P, ATTACHMENT
Thisincindes all parts to make
a poweriul, strong motorcycle,
1000 in use. Bolts to any size
frame. Speed, 2 to 30 miles
: ) per hour. Fits any bicycle,
] Ssnil stamps for catalog.

M T[IR[:YELISTS Bend 15 one cent stamps for new book,
ﬂ “The Motoreycle." It tells aboat the
mechanlam, care, operation, how to get more power, ate.

MOTORCYCLE EQUIPMENT CO.,
50 Lake Etru_ﬂ. Hammondsport, N. Y'J

—— —

St. Louis, Mo.

AUTOMOBILES $100AND UP

. W will mail onr largs Hlostrated Bargain Sheet of new and alightly used Aatomobiles na
Ly mﬁelpt of your name and address. This sheet shows accurate pbotograpaic views of more
ol ey L thanp 50 Aufomeblles offered as low as L0, Write plainly te

| =,

»\) H. GRAHAM AUTOMOBILE CO.

-

e SIS0 patablished 14 yours. 601-603-605 Madison Street, EHICAGU. ILL.

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

svcamore, L. [he Turner Brass Works  cmcaco, L.

Pleaze MWention Popular Mechanicg
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“THE BEST MADE "—

22 and
32 Calibre
Take-Down
Automatic Shell Ejecting
Light, Trim & Up-to=Date

Nothing you can have will give you more

pleasure and recreation during the long months of summer
than one of HOPKINS & ALLEN'Ssmall calibre rifles, They
are hard shooting, trim and true, weigh little and take down small enough to pack in a trunk or

suit-case. Will drive tacks at 60 yards; can be found at any store that handles Hardware
or Sporting Goods or secured direct from factory. Make it a point to see them.
Light welrht Rifta weighs Welght 4 lba., 20 in. bar-
$ 84 Ibs., has 18 in. barrel 5 rel, 35 in, overall, Has Theo hent ALl aroning
and m 33 tnches entire L American Walnut stock, $5 50 r ﬂ%maa‘ ,}JIE::’% ioh
length. Has fine Walnut quick screw key take- l'L' T T SaC eighs
Btm"l. quick 'tal:e tl-'-wn OTTANZETNET down arrangement, and improved safety Stock, best Ii t" Waloat. I:m.u-el
eafoty- |'tlﬁ-|li“§df!‘l-‘ff'ﬂ and shoots 22 gho deviee, Hammer rebounds.after firing — PHOs Iﬂ“ s Hur;urubuun.fmd.hm
or long rimfire cartridges. The best and does not rest on cartrides.  Shoota igh power r ';:ﬁt‘al' beat  madaiy g
litile rifle in the world for (he 22 short or long rimfire cartridges, mod hammer, I“'“"* ““l' s g e
money—is an effeetive workman-  shoots where you aim. Also made — TOZEWERE 5, ﬂ:_a."mp e
like arm. No. T2 in 82 eal. for 52 short. Nos. 822 and 832, price. Nos, vSan

Wrilte for our beantiful * Gun Guldes & Catalog " for 1907, It illustrates and deseribes all 1hese
rifles s well ns 34 other models of our firenrms and glves many points on the care and handling
of guns. IT'S FREE to all who write prompily.

THE HOPKINS & ALLEN ARMS CO., Dept. 32, NORWICH, CONN., U. S. A.

Largest Mfrs. High Grads, Popular Priced Firearms in the World
LONDONMN OFFICE: 6 Qity Road, Finsbury Square, London

HOW TO JOIN
THE NAVY &

If you are interested in what the Navy
has to offer young men of good character,
call at, or write the nearest Navy Recruiting
Station. Information regarding enlistment
in all the various trades will be furnished
you, whether you are ready to enter the
service or not, If there is no Navy Recruit-
ing Station in your vicinity, write to the

BUREAU OF NAVIGATION
NAVY DEPARTMENT, WASHINGTON, D. C.

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

e
DPloanea AMWantdanm Panulas Meshaondins
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Have yon seen the New Improved

BUCKEYE TRACTION DITCHER?|

Bold to con-
tractors on 6
days' test be-
fore asking for
settlament.

Works in hard
pan and shile
rock, where 1t
can be takrn
with tha

; ordinary pick,

Passesoverthe
work but once,
cutting toa per-
fect grade if
desired.

Fﬂtﬁ fnlr cata-
also re-
pbgnt. article
giving cable
yards techer
will handls per
Ml dayand thecost
il of operating.

{ Read the followlng
ey e NS ST testimonial:
20"xh14" Machine,

Findlay

The Buckeye Traction Ditcher Co., Findiay

Gentlemean:—During a cump&ilng oontaﬂ bﬂl;wmu man
and machine, it took 17 men and 3 teama at & cost of $50,00,
ten hours to cot 900 feet of trench. The same day, in the
same goil, the Machine cut 1,500 feet of trench at the same
depth in ten hours at a cost of F1LH0.

W. E. Waddell,

Engineer Logan Natural Gas and Fusl Co.
Tee Buckeye Traction Ditcher Co., Findlay, O.

Dhlo. Ang., 1003,

POPULAL MECHANIVS ADVELRLIISING SLCLIIUN

New Hawks Water Heater

We Introduced and bullt up the trade from ChlﬂaFo, of
the Peerless Kitchen Boller, Thatexperience developed
our latest and highest efiiclency and economy.

— — THE HAWES
1 | WATER HEATER,
| of which we are the
| sole manufacturers.
Th{tge };r:u!.r:r is gruar-
anteed superior (o
“* | all others.,. Make
iz | o thermomeler fest
of the heat waste at
Mue ag eompared
with the Hawlks.
| We invite the opin-
ion of any one fam-
iliar with such appar-
alus, a5 1o the mearit
of our heater, in
prineiple and con-
gtruction. A4 Hal
Buath ensts 1{1 cenls,
Hot water through-
out the house at all
hours.

Gas or Gasoline

for Fuel.

We arc = inlisis In
Water Hﬂnﬁ:l:;:: also  in
Grasoline Lighting Systems,
and House Heaters, A
novel ling of highest class

o i e e VY- ._-'l-'lr-l-'l'u.]‘

A4 | il

s

i'_"

specialiies necessary to the
oonvenlence famd ru-rlL!'larl
of the modern house in
city or country. It costs

nothing to Investigate AND
WE HAVE THE POSITIVE
PROOFS, In writing, if

| - e s 4w
Peerless I(ltcllen Bolier & Supply Co.
54 Dearborn Street, Chicago

= = NEW TECHNICAL BOOKS

CARPENTRY. G, Townsend., 150 ? 224 1llnos,
A working mnuun for Carpenters and Woodworkers In
general. Not a theoretical treatise, but a practical

working guide. Prlee.....cesrverirrsnssansasanes §1.00
GAS ENGINEE AND FPRODUCERS. By Wryer and

Marks, 150 pp., 90 1llus. Latest information in this
rapldly  developing  fleld. Fu.t' Engiuetrs, Mll!'hll'liﬂtﬂ.
Auntomobilists. Price ......-. s R A e 1.00

MASONRY CONSTRUOTION. B;r Ph:llipl and Birmh
140 pp., 44 illus. Latest and best American met

Pﬂm md @ Ea s R AR R FEEE R FE R R L “‘-‘Il“-ll-‘

WATER BUFPFLY. Ey F. E. Tumuuro. 150 pp., 40
illus. An exhaostive compendinum for Sanitary and
Waterworks Engineera and all interested in matters
affectlng public health. Prlee............. T .11.00

HIGHWAY CONSTRUCTION. By Fhillips and
140 pp., 80 illus. Modern methods for Hoad Builde ru
and al.l interested in better ways of communication.

L L R e itk SN S O O e (o .

MANAGEMENT OF DYNAMO-ELECTRIC MACHIN-
ERY. By F. B. Crocker. 130* {JD 65 illus. For all
whoe bave to do with electrie lght or power plants.
Prlew oo R SR R e e s £1.00
BTEAM ENGINES. Ey Ieland and Bnow. 150 pp., 63
illus. A practical gnide. Fileld covered in a way any
one CcAD ErEfph. Price..ccossciiisissssraiinansnns 5.

ELECTRIC RATLWAYS, By J. R, Cravath. 150 pp.,
103 {llns. Trolley and third-rail systems. Electric Loco-
ok ) e R L | PR D R NP S §$1.00
ESTIMATING. By Edward Nichols. 135 pE.. 35 1MMus.
For all workerz in Bulilding trades. Tells how to est]-
mate Intelligently. Price.......... passivaanssnsBl00
ETAIR-BUILDING AND STEEL BQUARE. By Hodg-
son and Williams, ' 130 pp., 180 {llus. Only up-to-date
work on these subjects. Price..... i B A $1.00
VALVE GEARE AND INDICATOES. By Leland gnd
Dow. 150 pp., 105 illus, Two books In one, Tj‘pea of
valves, gears, etc,, fully explained. Price........§1.00

THE ELECTRIC TELEGRAPH. By Thom and Collina,
150 pp.. Bl lllus. Carries along by easy steps te com-
plete mastery. Multiplex and Wireless Telegraph ex-
plained. Price ..... R M L A R .
MECHANICAL DREAWING. By E. Kenison. 180 pp

140 illus, Complete coarse in projections, shade llnﬂ's
intersectlons and developments, ?{*ttnrinn, with exereclses
1T T T T R e e e §1.00
POWER BTATIONE AND TEAHEHISEIOH By G. O.
Bhaad. 180 pp., 43 illus. For Elestrical Workers,
Up'tﬂ'ﬂﬂtﬂ' III'IH.'HOE- hjce-ql‘lill‘lli‘i‘ilrl ........ i
PATTERN MAEKING., By James Ritchey. 150 pp.,
250 fllus. For Wood and Metal Workers and Molders.
Methods of bullding up and finishing fully described.
Price £1.00
BURVEYING. By Alfred E. Phillips. l|.11I.. 133
All details

illus. For Civil Engineers and Students.

of field work explained. Price...........un. 4Yeess$1.50
BUILDING BUPERINTENDENCE. By E. XNichols.
200 pp., 260 illus. Costly mistakes occur through lack

of attentlon at proper time, hurtful to Owner and dis-
creditable to Architect and Builder. Gives thurnugh
knowledge of methods and materials. Price...... $1.50

ARCHITECTURAL DREAWING AND LETTERING. By
Bourne, von Holst end Brown. 185 pp., 55 drawings.
Complete courze in making working drawings and ar-
tistie lettering for architectural purposes. Price..$1.50

MACHINE EHOF WORK. By F. W, Turner. 190 pp.,
200 illus. Meets every requirement of the shopman,
from the simplest tools to thu most complex turnin
and milllng machines. Price.. ﬁ

TOO0L MAEING. By E. R. Hukhn.m 2040 Bﬁ
fllug. How to make, how to use foola. I'rutusel:r lns-
b2 L R L T e P A AL T ST "

MACHINE DEBIGN. By C. L. Grifin. 180 pp., 82
designs. Written by one of the foremost authorities of

the day. Ewery illustratlon represents a pew deviee In
machine shop practiee. Price.... 50

T

FE e R B R

Thesa volumes are handsomely boand In red art Vellom de Luxe; size, 635 x 99 inrhau Sant prepald to any part of the
world, on racaipt of tha price. Remit by Draft, Postal Order, Express Order or Reglstered Letter,

POPULAR MEGHANIGS

iz i3
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How To Have

817

A Reliable Water Supply

an absolutely reliable water supply. No
matter how extensive or modest your
requirements might be, you may have an ample
supply of water the entire year 'round—day
and night. You maF have an abundant sup-
ly everywhere—all plumbing fixtures and
ydrants—just as high as you want it.
With your own private water supply

ND matter where you live, you may have

plant, you may have

every convenience

and comfort of the

best city water

works; and your

buildings will be pro=

tected from fire loss. 5
All these desirable features will be posi-

tively assured if you install

The Kewanee System of Water Supply

or buried in the ground, and the water is
delivered by air pressure instead of gravity
pressure.

Let us design a Kewanee System for

In the Kewanee System you get the right
kind of pumping and storage equipment,
suited to your own individual needs. You also
gain the results of over ten years practical
experience and the technical knowledge of
trained hydraulic engineers.

Do not use an attie tank which will leak and
flood your house, and which does not provide
sufficient pressure. It is not necessary to
have an exposed elevated tank to freeze, flow
over, leak or collapse. In the Kewanee Sys-

tem your storage tank is placed in the cellar

Hewanee Water Supply Co., Hewanee, I1l.)
Chicago

New York

Publisher’s Notice to
Subscribers in Canada

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

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

POPULAR MECHANICS

ou.
We will make no charge for preliminary
services, and we will protect you with a
guarantee of satisfactory results.

Send for our complete illustrated catalog
No. 14. It shows how the Kewanee System
has been adapted for buildings of wvarious
sizes, from the smallest cottage to the largest

institution—and small towns. i

A COMPLETE MACHINE SHOF is attained sultalde for all kinds of
Fepairin nrﬂcrimllnhl work or tool making, tgsluwinu: the NEW
CATARACT FPRECISION LATHE and LTTLGH.‘EH , made complete,
applicabls to & room in your home, 8 manufacturing plant or teal oo,

This is a revelation fow fes are aware of, and is the mosk
practical, universal and interchangeable outfit ever designed. If inter-
ested send for further Information and completa catalogug,

MANTFAOTURED BY

HARDINGE BROS., 1034-1040 Lincoln Aveame, CHICAGO, U. S. A.
ESTABLISHED 1590
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o vz $110P Notes Series aversen

€] One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub-
lished during the year past, in our ‘‘Shop Notes Depart-

ment.”” Three volumes of the series are now ready.

200Pages  Vol. I, “Shop Notes for 1905.” 38s mustrations

228 Pages  Vol. Il, “Shop Notes for 1906.” 555 nustrations
228 Pages  VOL. 111, “Shop Notes for 1907.” sso nustrations

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.

g 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. stats which volume Is wantad.

CHICAGO
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WHY NOT BUY AT WHOLESALE PRICES?

Over 75 labor-saving, monay-making
AND SAVE MONEY ON EVERYTHING.— articles nr l'.'lm shop, home and farm fully
llustrated, described and priced in our Big New Oa a No,

It contains a larger variety of mechanics' toola of kindas a.t. lowg.r prices than herstofore
ghown in any catalogue ever published. No mechanie can afford to be wilthoot tuls up-to-date
Buyer'ds Guide, for wa #all at wholesale prices In small quantities as well as large.

pposite sach article in the catalogue is the low price at which we sell i, the Lowest
Fricefor which it can be booght inany store, big or Llittle, In this or any country on the globe,
You will epend huurl 01 interest over its pages; Fou will marvel at the wonderful varle Lall
rnm lete in one bl It makes 'I:u:'inz pleasant na well as ;lroﬂt-tble oo matter wl
ve. This ca m.-ua nuﬂa us £1.00 to priot, bat 18 sent postpald Free of Charge to all
whu e mﬁ?m - We will i our P i List, taining 100 valuable
e will send you our Preminm econtalning v
WR".E FDR To D""‘v T and useful articles glven away FREE, Also our Grocery
Liet, showing how you can save one-third on your {_FF'L !ng!ezpauasu E————
uy of us and secure Bes & 8 west
WE ‘SELL EEL["‘BLE EDUDS ONLY.— Prices; Prompt Shipments, Low Freight and
Express rates, and 8 sguare deal every time. We gunmubnn satlsfaction or refund your
money. We also guarantes safe delivery of all goods ordered of us.

WHITE, VAN GLAHN & CO. : : : 30Chatham Square

The (Hdest Mail Order Houwse in America. BEstablished 1518,
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with power users are all of the direct
kind. 2
Is it reliable?
Can anybody run it?
Is the running cost low? :
Is it safe? o s .
Is it adapted to your purposes? -
These guestions are all satisfactorily answered in the

I. H. C. Gasoline Engines

They are built on correct mechanical principles and only the highest grade mate-
rial and thoroughly skilled workmanship are used in their making.

They can be depended upon to respond promptly, with abundant power, whenever
call is made on them. A combination of efficiency, dependableness and durability that
is found in engines of no other make.

Made in the following sizes:

VERTICAL, 2 and 3-H, P.
HORIZONTAL, tStltlnn-rJr and Portable) 4, 6, 8, 10, 12, 15 and 20-H. P,

Call on the local International agent or write the office for catalog.

International Harvester Company of America, 7Q Monroe St., Chicago, U. S. A.

(Incorporated)

510 A MAN OR BOY OF ORDINARY INTELLIGENCE 510
DAILY ©Oan Make Ten Dollars Each Day In His Own Town By Making CONCRETE BRICKS With The DAILY

WINNER BRICK MACHINE No. 2

It is & 1ttle gam four (4) brick face down machine, perfect In
every detail. Strong and durable, perfect \'-1‘-rhII11T!'-h1]l and
made of Arst-class material. Makes perfect briek in common,
¢ moulding designs or rock face.

'One man can produce, without effort, 1,500 Perfccl
BricKs in 9 Hours

Operation so s*nple and perfect a boy can operate It with ease and perfectlon,
No Investmen:—$35.00 is al.—compiete, f. o. b. Minneapolis.
Ten Dollars with Order--Balance C. O. D.

WINNER. BLOCK MACHINE CO. MiNNEAFOLIS, MINNESOTA: U. S. A,
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hy Wage

—Shakespeare.

We, the International Correspnndenee Sehools, have

““mended®’ the w ages of many thuusands of voung men
situated as you are now. We can ‘‘mend’’ yours.

On file in our offices at Scranton are a hundred
thousand names and addresses of workers whose wages
have been increased from 50 to 500 per cent as a result of
L. C. S. training. The L. C. S. went to them, training
‘thein /o7 their work while @ their work, and in their own ]
homes. We wish you could hear the story of their success
from their own lips. The L. €. 8. will train you to do the
same, no matter who, or where, you are.

If you will fill out the coupon as directed, we will
send you a thousand of their names and addresses, with
the story of each, and also tell you how your wages and
position may be admmed

Every month the L. C. 8. receives nearly an average of
300 letters, telling of increased salary or better posi-
tions secured by L. C. 8. men. In the next few months
L. C. S. training will advance several thousand more.
Do yo# want to be one of them? Ifso fill out the
coupon and mail to-day.

That is the first step. || ™ |nternational Correspondence Schools |
1t puts you under no obli- || Box 872, SCRANTON, PA.

gaticn and no expense, yet it || Please explain, withont further obligation on |

ha 1.] = my part, how [ can gqualily for & larger salary in
s been the means of open- | the position before which [ have marked X I
ing up new opportunities | | Mechan'l Urafisman |

T T Teleph Eng'ecr

and tripling and quad- | TR i Eu:;i,ﬂ':.ﬁl..ﬁ-,;u
rupling the earnings of || R Dars. Wrtior e e |
h (] ] ]'I. ¥ Indew Trimmer Stationary Engineer 1

thousands who have || ﬁ:mmeniﬂ Law ﬁmll Engineer
no more ability | Elh:llita-:tr'ﬁu LAr:L;:dr::| Froml i !
: I
thnn you, bﬂt -""'ho [ E‘rﬁ:ﬁl:ﬂ:ﬂlﬂ Bupt. I]‘-ﬁam*rt‘gﬁnﬂl"r |
were willing. gy Minias Enginies

| B e —— S —— I
Are | 1
You e 1
Willing ? |l seeeeee [
| [
1 lu' Binta i
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REMARKABLE WORK ON HIGH STACK

Section Weighing 40 Tons Added at Height of 200 Feet Without
Shutdown
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Feur Stages in the Work on High Stack

’ One of the most formidable of mwany daring engineering feats in midair was
the extension of the mammoth stack at the smelter works a few miles from Doug-
lag, Ariz. The original stack was one of the largest in the West, being 200 ft.
high and 25 ft. diameter on the inside, but had become too small and an exten-
sion of 6O ft. at the top was decided on. The difficulties of the undertaking were
increased by the condition that the plant could not shut down for even an hour
and that the men must work on a platform 200 ft. above the ground amid clouds
of smoke, deadly gases and heat constantly belching from the giant chimney.
Four months were spent in erecting the false work, which was built of 12 by
12-in. timbers braced with 3 by 12-ins material, all bolted with heavy bolts. It
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was almost universally predicted that the structure would collapse under the
strain, for the 60-ft. section weighed 40 tons—as much as a fair-sized locomotive.
The section was successfully hoisted to the platform and then the task of shifting
it into place began. The illustrations show the progress of the work at four
stages. Slowly the ponderous mass moved to one side as the cloud of smoke
sought its new channel. Then a signal flag fluttered from above announcing th"lt
the new section was ready to lower and attach.

The feat was accomplished in less than three hours, while in all the big
plant not an engine slowed down, nor a single blower reduced its pressure, nor a
safety valve pﬂ]:pml as a result of steam generated but not used. It was an accom-
plishment requiring skill, science and 11(-‘.r-unn1 courage of the highest order, as
well as ability to ¢111t1L1patu every possible condition of Tfailure and provide against

it 1in advance.
_— iy o e

PANAMA CANAL COMPARATIVELY SMALL UNDERTAKING

The building of the Panama Canal has been unduly magnified as an en-
gineering llndtﬂtdkln". although it is the largest job of its kind to date. It is
estimated to cost about $150,000,000, but this is less than $2 per head for each
man, woman and child in the richest country in the world, or about 25 cents per
head per year for eight years, That certainly will not “bust” us,

The ‘distance from ocean to ocean is only 40 miles, and the chief engineer
can go over the entire line and return by rail between breakfast and supper.
Ev r'r\thmtr that modern science, in all its branches, can contribute is being util-
ized to do the work uﬂnmnlmlh, gpeedily and bﬁf&’h In a single machine, coal
and steam, with an engineer under a canopy, do the same work which if per-
formed in the old w ay w ould make a thousand men with shovels and wheelbarrows
toil under a relentless sun. The working conditions are really easy and comfort-
able as compared with the privations, llﬂTE]"-}Hrr-v and I[]d]'l;;[l't*: which in the early
days heset the construction of hundreds of miles of railroad in the United States,

There are at this moment right here at home not a few engineering works
under way, and financed by private capital, too, which in the aggregate will cost
several times as much as the canal. In many respects the engineering difficulties
are vastly greater than those at Panama, and, barring the one item of climate, the
dangers to life and limb are even gr t*ﬂt{‘l'

And yet so familiar are we with these things they create wonder for a few
days only, and after that scarcely a passing comment. In New York City alone
the great works of tunnels under city and river . railway terminalz and depots,
water supply and other similar enterprises now in progress aggregate the enor-
mous sum of $625,000.000, or more than four Panama canalg, while three of the
undertakings amount to $100,000,000 each.

A railroad builder in Chicago whose reputation is national among railroad
men said: ““The digging of the canal iz, of course, a big thing, but onnaldermg
the facilities available for the work is relativ ely not a bit bigger than lote of en-
gineering work which the railroads of this country have been doing for years
past. They have not made any fuss or splurge, and for the mast part the publie
has never even heard about it. In constructing the first track aeross Arizona, for
instance, the men were in constant jeopardy of death from hostile Indians. thirst _
starvation, poisonous reptiles, and sunstroke, and could not communicate with
nearest headquarters for weeks at a time. Scores lost their lives or were devoured
by wild beasts of the deserts or mountaing, and to this day no trace of them has
ever been found. To a railroad constructor the canal job does not present the
formidable obstacles which loom up like mountains to so many people.”
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« NIGHTINGALE"” AUTOMOBILE
_ WHISTLE

A new whistle for automobiles has
been brought out by a Paris firm, which
is blown by the exhaust. It is quite
musical and produces a pleasing sound,
the pitch and volume being regulated
by a lever operated from the seat. Fhe
accompanying illustration from L'Au-

[T i 2

:

MNew Exhaust Whistle

tomobile shows the manner of mount-
ing and operating the whistle,

e
s

The balloon “United States,” in
which Lieut. Lahm won the cup last
vear, has been purchased by the Aero
Club of St. Louis.

e el

A Japanese commisgion has started
for England to place the contract for a
battleship of 21,000 tfons displace-
ment, at a cost of $11,250,000.

623
PORTABLE AIR COMPRESSOR

The rapidly inecreasing number of
uses to which compressed air can be
put in and around a manufacturing
plant, makes a portable compressor a

Easily Drawn About

desirable machine. The compressor
illustrated is a complete plant, operat-
ing with an electric motor and can be
used wherever current can be obtained.
One hundred feet of air hose is car-
ried in the box over the storage air
tank.
T

AUTOS FOR EGYPTIAN DESERTS

The experiments with motor cars by
the Egyptian government have met
with such suecess that considerable at-
tention is being devoted to the pro-
duction of cars specially designed for
work in that country. The type illus-
trated consists of a light weight
3-wheel motor car of 12 to 18 hp.
with a R-wheel trailer. The wheels
are fitted with 5-in. tires, says the
Automobile, to prevent sinking in the
sand.

i-r'. i -
Ee Lo .:ﬂ","'f.' kg .

= P )

Three-Wheel Motor Drawing Two-Wheel Traller
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TEST BRIDGE BUILT IN A GARDEN

Almost 100 years ago the curious
arch bridge shown in the illustration
was built in the garden of an English
army engineer, at Seringapatam, In-
dia. The structure has a span of 112
ft., rice of 11 fi., and 1s 4 ft. wide.
Thickness at the springing is 5 ft., and
at the crown 3 ft. 10 in. Ordinary
bricks and mortar were used.

It seems Capt. De Havilland had
recommended a 5-span bridge of simi-
lar arch construction to cross a river.
He was laughed at and his plans re-
jectel. He built the single span at his
own expense, and although he lived to
the age of 90 years, his demonstration
has already outlasted him 50 years, and
bids fair to endure for centuries.

B

Six British antiquated warships sold
at auction for $383,000. They origin-
ally cost nearly $8,000,000.

i f s

ENORMOUS GROWTH OF CEMENT
INDUSTRY

The production of Portland cement
in this country has increased in 35
years from 3,000 bbl. a year to 4,000,
000 bbl. in last year, and this with the
prospect of an increase during the next
yvear of 209. Without being in the
hands of a trust, the prices have in-
creased in the past 18 months from 15
to 20% from legitimate demand.

This enormous output for 1906
would be sufficient to build a first-class
cement sidewalk 5 ft. wide 3.6 times
around the world, or build a sidewalk
456 ft. wide reaching from Chicago to
New York.

The uses to which this material,
mixed with sand or erushed stone, are
put are almost unlimited. They range
from the smallest culvert to the enor-
mous concrete arches spanning our
largest streame; from the humblest
cottage made of concrete blocks to the
finest skyscraper and office buildings
built from reinforced concrete.

—_—

MOTOR TOWER WAGON

Tower wagons for constructing and
repairing the overhead wires of street
railways are usually drawn by horses,
as a repair car can seldom get to the
place on account of other cars blocking
the tracks. The Toronto Railway Co.
has imported a motor tower wagon
from Switzerland. The tower is carried
in the manner shown in the cut and

raised to double its present height
when repairs to the trolley wires are
being made.
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LIFE-SAVING BY GASOLINE

Motor Lifeboats Can Travel 200 Miles at a Trip

In place of fourteen strong arms,
pulling seven oars, with another pair
at the steering oar, now a 4-cylinder
4-cyele gasoline engine pushes the craft
al{mg at 10 ,.'Illlli,"ﬁ an hour. A solid
18-in. propeller, with a reversing
clutch, propels the 34-ft. boat. Two
gasoline tanks, one with a capacity of
25, the other with 75 gal. of the color-
less fluid in which is locked up &0
much effort, admit a radius of 200
miles, \E-‘I.er lived a erew of men with
the strength to pull so far without
Etﬂppm"—nr ever will live a crew
which could, even for a short distance,

a long way, or where continual high
scas forbid the launching of such a
heavy boat, of course the early boat
with its proved worth will remain,

It seems odd, when one thinks of it,
that a little cockle shell 34 ft. long
ghould live and ride out seas and wind
which are too much for the huge hulk
which wrecks and mneeds assistance.
But these little boats are built with
one single idea—safety—and all the
gkill and inventive ability of the build-
ers are designed to this one end, The
boats are built of one of the most ex-
pensive materials which can be ob-

Partly Over

equal the speed of the little pulsating
engine under the hood in the stern of
the boat.

Nearly a dozen of these boats are
now in use in this country, and every
one has had a chance, and succeszfully
demonstrated its superiority for the
v.ork it does, over any previous type
of craft used for the same purpose.
So successful are these boats that
others are being built and installed—
old boats, mot too weatherworn, are
being changed to motor boats, and as
soon as appropriations allow, the work
will be extended until the coasts are
all supplied with these eraft, wherever
it is possible to use them. Where
shallow water extends from the beach

Self Righting

tained—mahogany. This because that
wood is close grained and resists stress
and decay much better than other
woods, 18 =0 formed that it can be
worked and bent and made into a boat
without hurting its strength, and be-
cause it is light for its strength. Two
layers are used, crossing each other
on the slant, with fine eanvas and
waterproof paint between. The boats
cannot be sunk. They have a false
bottom, through which run 8-in. tubes,
closed with valves, which keeps the
water out. But let a wave fill the
boat and in less than half a minute the
water all runs out of these tubes back
into the sea. The boats cannot stay
upset, and turn over with difficulty:
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keel
that
does not rust easily and because it docs
not set up electrolysis with the copper

bottom is a heavy
metal—becansze

on the
of metal—gun

rivets, as would s=ome other metals.
This 1,800-1b. of keel flops a boat right
side up as fast and as often as a wave
upsets the boat—and it must be a
mighty wave indeed which accom-
p]lshcq the feat. The boat cannot sink,
for there are eight watertight com-
partments in it, any one of which is
sufficient to hold the hoat on the sur-
face full of men and women. And in
these eight compartments are 82 cop-
per air cases, =0 that the boat can be
smaszhed into small pieces, cut in two,
in ten, in a hundred parts, and still
there will he enough floating for those
in the boat at the time of the accident
to hold on te.

The photograph: show the difficulty
which is experienced in trying to up-
set one of these boats. A number of
men, with block and tackle, had to
pull and haul a long time, until, inch
by inch, the boat finally heeled over,
took water, and at last turned bottom
up. Released, and in a second the
heavy keel ﬂnpped back the boat and in
no uncertain manner—witness = the
splash !

Further tests showed that it took
39 men, standing on the rail of the
hoat, to bring it awash, and 49 men
had to ecrowd into the hull when it rode
evenly to make it take water. The
engine iz so arranged that when the
hoat tips to such' an angle that the
men would be thrown out, the engine
stops. This is in order to prevent in-
jury by the propeller to anyone thrown
into the water nndralsu' that the boat

may lose headway to make it no harder
than is necessary for the men to get
back into the boat. The engine is
protected in a compartment in the
rear, so that it does not get needlessly
wet, but all the '.-.nr}smg parts are so
inclosed that salt water does no dam-
age. The engine is started, reversed
and stopped by levers outside the com-
partment partltmn

The safety and the speed of these
boats are not their only advantages.
In the lifeboat when the crew have to
toil at the oars, but few hands are
available to help shipwrecked persons
into the boat or to make a safe landing
beside a wreck. In the gasoline boat
all the crew, save an engineer and the
captain, are free from work, and ar-
rive fresh and strong at a wreck, and
can devote their entire timé and atten-
tion to saving the crew and passengers,
Each boat is equipped with mast and
sails to use as an auxiliary or in case
of aceident to the power.

The limitations of the hoat are only
in the difficulty of launching—some
sort of sheltered water of sufficient
depth being essential, but it makes up
for thiz in its increased radius, which
permits it to travel 50 miles to a
wreek, if necessary, distancing the
ordinary surf boat, which might be
launched nearer the wreck,

The cost? Eight thousand dollars
for a new boat and $3,000 for putting
an engine in and remodeling an exist-
ing lifeboat—Ilittle money indeed.
compared with the life of the craft and

its activity and the service it renders.

The Life-Saving Service is enthusiastic
about the possibilities and achieve-
ments of the power eraft.
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Fig. 1—The Incubator for Hatching. Fig. 2—Baby Alligators Just Hatched. Fig. 3—An Alligator
Shooting the Chute. Fig. 4—A Scene at the Alligator Farm, Arkansas '

Of all the interesting uses to which - reptiles until those 12 ft. in length are

incubators have been put that of
hatching alligator eggs is probably the
most unique. An Englishman at Hot
Springs, Ark., is engaged in raising
alligators for the market. The de-
mand for the hides to use in manufac-
turing purposes is constantly inereas-
ing, while parks and zoos buy the live
reptiles for exhibition.

More than 3,000,000 alligators were
killed in Florida alone from 1890 to
1900, and as they cannot be raised in
captivity they are rapidly becoming
extinet in this country. On the alli-
gator farm, however, they have suf-
ficient liberty to thrive. An alligator
lays from 30 to 60 eggs, which are
placed in the incubator, where they
are hatched by the heat of the sun.
Hence the condition of the weather de-
termines the time of ineubation, even
in the incubator. All the young alli-
+ gators of the same hatch are placed in
one pen which is built to include part
of an artificial lake, and in passing
from one pen to another the visitor
notices the increasing size of the

reached.

Four ‘gators each 8 ft. long have
been trained to shoot the chute which
thev do by climbing to a platform 18
ft. high, and at the word of command
sliding down a 30-ft. chute into the
water.

—_———————

DIVERS SEARCH OCEAN BOTTOM
FOR LOST MAILS

Two hundred and ninety-nine big
sacks of mail were lost when the “Da-
kota” went down off the coast of
Japan. Eighty bags floated ashore and
were recovered by the postal officials
who were patroling the shore. Divers
from the navy were sent down to
search the vessel and the ocean bottom
but failed to recover anything, as the
gacks had floated away.

The recovered mail was sent to
Tokyo, where it was carefully dried
and after inclosure in an offigial en-
velope, forwarded to destination. Over
20,000 letters and 533 registered pack-
ages were thus dispatched.
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MODERN CIVILIZATION IN RUSSIA.—"One Prefect has risen to the demands of

modern life in Russia. The Prefect's new automobile may be seen on the Nevsky Pr

ekt,

steel-armoured like a crulser, carrying Its little gquick-firer Iin a turret."—Motor, London.

"MOVING HOUSE A MYSTERY

Engineers, builders and scientists
are alike baffled in all attempts to ex-
plain the mystery of the “moving
house” in Berkeley, Cal. 1t is a neat
two-story dwelling owned and occupied
by Mr. W. C. Webb and his family.
Soon after its completion, about a year
ago, the house commenced moving, ap-
parently of its own accord, and grad-
ually moved toward the street until it
had traveled a distance of 12 ft. A
few weeks ago the movement ceased.

The building has a strong concrete
foundation which rests on apparently
solid rock. The ground is perfectly
level, and the change in position is not
due to gravitation. The goil down to
rock foundation iz of a clayey nature.

Strange to say, the house remains
perfectly intact—has not cracked, and
has not lost its exact perpendicular po-
gition. Mr. Webb and his family have

not moved out of the building, as it
seems entirely safe. However, should
it begin to move again, they will va-
cate. So slowly and easily has the
house ‘moved that the occupants could
feel nothing peculiar,

Dwellings stand on each side of this
building, and singular to state, neither
has “budged” the fraction of an inch
from its foundations. Webb’s house
has reached the inner edge of the side-
walk. In his back yard there is a
wide and deep—several yards—chasm
extending clear across his lot; but no
further earth disturbance has been
manifested, except in fiont, where the
sidewalk and street are bulged up a

little.
—_———

NEW PROCESS FOR ALUMINUM

Although the cost of extracting
aluminum by electrolysis has been re-
duced from $8,00 to less than 40 cents
a pound, there is a “long felt want”
for a cheaper process, According to
The Meckanical Engineer, London,
that want is now met by a method
which will make vast deposits of clay
a source of boundless wealth and
utility. In brief the new process is
this: Obtain aluminum earbide by
heating kaolin and earbon in an electrie
furnace. Then heat the aluminum
carbide with alumina (oxide of alumi-
num), which will yield carbonic acid
gas and pure metal.

The great Assonan dam, Egypt, will
be raised 23 ft. at a cost of 87,500,000,
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A RENARD ROAD TRAIN now In service In England. Power from the motor car Is
transmitted by shafting to each trailer car, thus making each car self-propelling.

STUDENT SHARPSHOOTERS

A pleasing addition to collegiate
contests of “brainstorm”™ and football
is suggested by the executive commit-
tee of the National Rifle Association of
America. It is proposed to introduce
rifle practice into all the educational
inetitutiong in the United States, with
big intercollegiate and interscholastic
shooting matches every spring. The
first of these has already been an-
nounced for June 21-22 at Creedmoor,
N. Y., with a handsome intercollegiate
trophy. The idea deserves enthusiastic
support. To be the champion shot of
the student body of the United States
would certainly be an honor worth
working for.

il
=

RECLAIMING LUMBER FROM BOT-
TOM OF MISSISSIPPI RIVER

From near its source in northern
Minnesota to La Crosse, Wis., a dis-
tance of about 1,000 miles, the Mis-
sissippi river flows over a corduroy bed
composed of pine logs that have be-
come watersoaked and sunk as they
were being floated down stream, ac-
cumulating there through 50 years of
logging. Most of these logs are of the
smaller variety, 8 or 10 in. at the butt,
and known to lumbermen as “pig iron”
Norway. It iz now proposed to lift
these logs from the river and recover
the millions of feet of lumber they
contain. Some of the best lumber has
come from logs that have lain sub-
merged through several decades and no
matter how long sound pine logs

remain under water they do not de-
teriorate.

The plan is to lift the logs with a
hoisting engine erected on a flatboat,
place them on the river bank and have
a Government scaler inspeet them and
record the marks found.. Where the
original owner ean be found, he will
be compensated at the rate of $8 per
thousand feet. This represents so
much eclear profit to the owner and
leaves a margin of profit to the hoisters,
who can readily dispose of the re-
claimed logs at from $12 to $14 per
thousand feet.

_—.—H—_

A balloon occupied by two German
aeronauts, ascending near Berlin, cov-
ered the 812 miles’ distance to the Eng-
ligh coast in just 19 hours, or less time
than required by ordinary methods of
transportation.

Canrtey lodumrin! ¥l-a o
Making a 95-Ft. Fill on Unlon Pacific Near Omaha
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ABSOLUTE SAFETY AT SEA

Great Ships with Speed of Trains Predicted
Within 25 Years

Langth. .. oovemm v 1,200 ft,
21D T 3 e P e et e 125 ft.
Depth.... ....oieriivirnnienn. B1 ft.
Draught. .. oo o e on 40 ft.
Grosstonnage. . .............. 67,500 tons
Passenger accommodation. ... 6,700
EngInaR; . e e e 170,000 hp.
Epud per {101 1] 35 miles
Cost. i . 17,000,000

Sea tra\'el ho{au-.e ﬂ[ great ships
and faultless navigation, will be made
absolutely safe, predicts J. R. Oldham,
a naval architeet, writing in the Ameri-
can Marine Engineer. The above fig-
ures are his prediction of the popular
ocean liner within the next 25 years.
The ship will have a double shell
throughout, as emhodied in the struc-

ture of the “Great Eastern.” He says:
“In 25 years from thiz date a

steamer approximately 1,200 ft. in
length, 125 ft. in breadth and 81 ft. in
depth will be afloat. This vessel will
be designed for a reserve merchant
eruiser. She will have a strong pro-
tective deck and a complete double shell
from keel to structural deck: her top
sides externally will be of nickel steel,
while the inner shell will be strongly
built on the cellular system with steel
of exceptional ductility to permit of a
great degree of buckling without a
fracture,

“The boitom will also be sheathed
with teak wood, which will permit of
‘coppering’ to avoid fouling and will
add greatly to the safety of the ship
in the event of grounding.

“There will he two longitudinal and
24 double transverse bulkheads extend-
ing from the bottom to the structural
deck, forming coffer dams, and without
any doors or port openings, elevators
and stairways being arranged in every

compartment, The speed will be 30
knots an hour, secured with improved
turbine engines of 170,000 hp., driving
five serew propellers.

“There will be 60 boilers with 400,-
000 ft. of heating surface, and 12
smokestacks., A special feature of the
general arrangement will be extra large
pumping power, with boilers and
pumps placed well above the load-water
line. 1 propose that certain compart-
ments containing 2,500 tons shall be
kept full of water, so that in the event
of grounding the;:e compartments
could be emptied in 12 minutes, which
would in most cases of gmun{img en-
able the ship to float off, as 2,500 tons
would represent one foot draught of
water.”

To compensate for this loss in freight
tonnage an extra charge of 825 per pas-
senger might be necessary, but there
would doubtless be sufficient travel to
provide it. With proper care in navi-
gating the chief danger would be to
smaller craft which might get in col-
lision, for the big ship at full speed
would exert an energy equal to 40
railroad trains running at 60 miles an
hour, or practically 3,250,000 foot-
fons.

——r - - —

Second Lieutenant E. R. W. MeCabe
of the U. 8. Cavalry will ride an
Arabian stallion from Portland, Ore.,
to New York City, a distance of 3,181
miles, to determine whether the breed
has the endurance required for cavalry
mounts.

I S—

A gang of expert thieves stripped
telephone poles of wire for a distance
of three blocks in Chicago, recently,
and secured in all about 600 lb. of
copper.
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BACHELOR OF AUTOMOBILING,
NEW DEGREE?

Cornell University is certainly up-to-
date. For two years past the curricu-
lum has contained courses in all things
pertaining to autos under the direction
of the most competent instructors ob-
tainable. Anyone whe may imagine
that, because these courses are given in
a college, they are necessarily impraec-
tical, is altogether mistaken, for they
include instruetion in every possible
detail of automobile construction, with
history of each part and comparison of
modern  with obsolete forms, both
American and foreign. Of course an
important feature is the study of the
gas engine and the chemical changes of
combustion, with comparative efficiency
of various fuels.

After theories have been mastered,
comes the course in practical applica-
tion, each student making drawings of
some special type of engine from the
principles and formulae which he has
learned. Thege drawings must include
all details as to dimensions, material,
fuel, finishing, ete., and be so complete
that they could be sent to a foundry
and used in actual construction work.
Students are required also to test the
leading makesz of engines for different
conditions of load, speed and fuel.
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PHOTOGRAPHING WITHOUT
CAMERA OR PLATES

The two processes—“Taking Pie-
tures Without a Camera” and “Pho-
tographing Without Plates™—described
in our April number may be combined
and pictures made without either cam-
era or plates.

Select the picture you wish to make
a photograph of and treat it as de-
seribed on page 453 of the April num-
ber, substituting a piece of printing
paper for the plate, as instructed on
page 429 of the same number, thus
making the negative on regular photo-
paper. Oil the paper on the back (see
page 429) and strike off as many copies
as desired.

In photographing without plates the
best exposure is a mmute and a half
with a  wide-open “stop” instead of
“top,” as it reads in our April issue.

—— e ——

MAKING MAPLE SUGAR

The manufacture of maple sugar is
one of the important industries of Ver-
mont, although there is made in Chi-
cago every month as much so-called
“maple” as the Green Mountain state
can produce in a year. In Vermont
the process has graduated from the
scattered open kettles to a system in

Scenes In Vermont Sugar Orchard
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which the sap iz collected in tanks on
runners and hauled by team to the
sugar house. The sap is transferred to

other tanks by means of pipes. In
fact the entire process has mow been
reduced to one in which hand labor is
largely eliminated. It takes 7} gal.
of sap to make 1 lb. of sugar; a tree
will yield from 15 to 30 gal. of sap
annually.
-—..—.—-..—-p—-—-

WHAT ABOUT DENATURED
ALCOHOL?

Well, what about it?

The law removing the tax on alcohol
which has been denatured, making it
undrinkable but suitable for light, heat
or power, went into effect January
first—two months ago.

To our knowledge only one large
distillery—at Peoria, Ill.—is running
on denatured, and the farmer who ex-
pected to work up his frosted potatoes
and decayved beets something after the
fashion of apples in a hand cider press,

" is still feeding them to the pigs. It is
given out that denatured can only be
profitably produced in a big distillery
costing thousands of dollars, and that
the Standard Oil has arranged to con-
trol the output, making the retail price
35 cents in order to protect the price
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of gasoline. Incidentally we learn that
aleohol will be too expensive for the
many domestic utilities and that the
gasoline stove is to go on blowing up
in the good old way.

A large number of inquiries are
coming to this magazine asking where
denatured can be bought, and where
can the writers procure the lamps, flat-
irons, cookers, and other household
conveniences which have long since be-
come commonplace in Germany,

In that country denatured aleohol
costs 12 cents per gallon, and it is as
easily obtained as kerosene here. How-
ever there is no occasion for being dis-
couraged ; we have had it two months
and Germany 12 years, and before long
we shall have both the burners and
the fuel. There are fine manufactur-
ing opportunities for making these al-
cohol burning utensils, as well as en-
gines of both small and large power.

Industrial locomotives for switching
cars in factory yards are common in
Germany, ranging from 6 hp. up.
Such locomotives are also in operation
in other countries, Peru for instance,
has them, some of which are in use
at the government ar=enal.

Before many years we, too, will en-
joy the bhenefits of this safe, inexpen-
sive and intense heat and light.

In pellshing metal parts with a sand blast
the workman must protect his eyves and face
ffrom the fiying particles which cut like
:nllw; A glass window Is provided Iin the

almet. ‘
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MAIL COLLECTION BY AUTO

Mail Faced for Cancelling in Car as Fast as Collected

The efficiency of the U. S. postal
service is to be increased as rapidly as
posgible by the introduction of auto-
mobiles. The feasibility of the innova-
tion. has been demonstrated; first in
Baltimore during last year, and re-
cently in Milwaukee, gince Feb. 20.
The postmasters in both cities are en-
thusiastic in their approval, and Wash-
ington, Detroit and Louisville have
been selected as the next places to re-
ceive the improved service.

In Milwaukee there are three of
these cars, designed by Postmaster D.
C. Owen, and leased to the department
by the builders at $3,500 each per year.
They are under a four years’ contract
to furnish chauffeurs and keep the
machines in first-class condition for
ten hours’ work daily. The service has
been highly satisfactory, the cars
averaging 70 miles a day each, and col-
leeting from 500 street boxes.

Besides the chauffeur each car car-
ries a collector, who takes up the mail
and “faces” it ready for the cancelling
machines immediately on arrival at the
office. This means a great saving in
time. The presence always of at least
one man on the ecar will prevent rob-

beries which occasionally oceur while
the collector enters an office building.
——r - —————

FRENCH PILOT AUTO BOAT

At the present moment there is spe-
cial activity on the Seine in the trial
of all kinds of motor boats. Their
latest novelty is “Pilot 1,” a R25-hp.,
kerosene-driven auto, construeted spe-
cially for use as naval scout bhoat and
in coastwise service rtequiring both
gspeed and endurance. Consequently
she is built strongly to stand buffeting;

New Scout Beat
completely decked, and made of steel

throughout her 30 ft. of length. The
screw is good for 600 revolutions a
minute,
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SCIENTIFIC CULTIVATION OF
BACILLI

Hundreds of scientists are engaged
in the work of searching for the at
present unknown germ which will kill
some other deadly germ.

Only the few

Prof. von Behring

privileged favorites ever see the secret
workroom where the cultivation of the
germs ig carried on year after year.
In one of the illustrations is seen
the eminent seientist, Professor von
Behring, seated in his bacilli breeding
laboratory. The vessels on the shelves
contain enough deadly germs to de-
populate a big city. The other illus-
trations show his assistants at work
experimenting on living animals in

MECHANICS

the Institute for Hygiene and Thera-
peutic Experiment, of which he is the
director.

— ———————

STREET CAR SAFETY DEVICE

An ingenious device has been in-
vented by an employee of the street
railway in Denver and is being tested.
Whenever a passenger stands on the
lower step a buzzer sounds in the mo-
torman’s compartment and warns him
not to start the car until the signal
ceases, which it does the instant the
passenger reaches the platform or the
ground. Contact points are placed in
the step which are brought together by
the weight of the passenger.

—— . e — —

$12,000,000 FOR A SHORT CUT

There is no better illustration of the
modern business axiom that time is
money, than the big projeet undertaken
by the Southern Pacific. In order ti.
shorten its route across the Sierra Ne-
vada and to avoid the steep grades, the
railroad will soon begin boring a tun-
nel through a spur of the mountains
which will be 36,000 ft. long, require
three years of hard work, and wipe
out the tidy sum of twelve millions.
It will be the biggest and dearest thing
in that line on this side the world.
The present route will be left un-
touched and after the tunnel is finished
will be reserved for slow, light traffic,

Inoculating & Horse. Sheep and Calf
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THE TRUTH ABOUT BURNING ASHES

Recurring Discovery That Comes to Light Periodically

By Carl Shelley Miner, Director the Miner Laboratories, Chicago

Some time ago an item purporting to be sent out from Altoona, Pa., ap-
peared in the daily papers in which it was stated that a cobbler of that town
had discovered a compound which, when mixed with erdinary ashes, made of them
a fuel superior to the best anthracite coal. Shortly afterward a second item in-
formed the publie that the government had become so interested in the process
that it had detailed several of its experts to make exhaustive tests of the cobbler’s
marvelouns compound. At about the same tivie, advertisements appeared in the
papers offering for sale shares of stock in a company organized for the manufac-
ture and sale of a compound which, when mixed with one part of coal and two
parts of ashes, would produce from 50 to 150 per cent more heat than could be
secured from the best coal. Up to this time the story had appeared to be only
the joke of some clever correspondent. When it came to the point of selling
stock, the matter assumed. definiie shape and the public became interested. The
papers published a formula purporting.to be that of the notorious cobbler, and
chemizsts and technical men evervwhere have heen bombarded with questions re-
garding the process and its possibilities. Dozens of people over the country
have experimented with it in their own stoves and furnaces, and many of them
have, no doubt, considered their results as warranting a favorable opinion of the
process, It is in order to make clear to the readers of Popular Mechanics certain
facts chemical and practical in regard to this problem that this article is written.

The published formula is as follows: “Common salt, 1 1b.; oxalic acid, 2
oz.; water, 1 gal.; mix and moisten a mixture mutﬂining one part coal and
three parts ashes, and a better fuel than pure coal iz obtained.” The advertise-
ments assert that two tons of ashes mixed with 20 cents’ worth of this compound
and one ton of coal will produce more heat than five tons of the best fuel.

Let me begin the discussion by stating explicitly that you cannot burn ashes.
Ashes are a mireral matter which has dhauluiﬂh no fuel value. Ordinary ashes,
however, contain a small amount of unburned coal, and this coal can be burned
under proper conditions. Ashes and coal are of variable composition, but, for
the purpose of this discussion, we will assume that ordinary hard coal contains
10 per cent of ash, by which we mean absolutely incombustible material; and
the ashes from a well-regulated furnace contain 25 per cent of unburned coal,
which is a liberal estimate. There would then remain 13} per cent of *“ashes,”
of which 34 would be coal and 10 per cent genuine ash. Therefore the loss if
these ashes are thrown away is 34 per cent of the coal used. In the form of a
table this statement appears as {ollows:

Coal contalns— B

Combustlble material ...... 00000 i iiii i nana i s a s sensmanssnssa SO per cent

Inu_‘nmhusﬂhlﬂmﬂtﬂriﬂ]ﬂfﬂﬂhrr--~----~-~--~------*-~--=-r ..... seransssasss 10 DEr cont
Aghes contain— ]

Combustible materlal ... ..o ... 25 per cent, equivalent to 3%% per cent of the coal used

Incombustible material .......... 75 per cent, equivalent to 10 per cent of the eoal used

Q0. if we admit that this method will enable us to burn all the coal in the
ashes, and that is the limit of its possibilities, we may hope to save 1/33 of our
coal bills. The advocates of this formula cannot claim that it contains any heat-
producing material except the oxalic acid, and that is present in so small
quantity as to be negligible in making this caleulation. The water and =alt have
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no fuel value. There is, therefore, absolutely no basis for the claim that ashes
and coal mixed with this compound are a better fucl than coal alone.

This 18 not by any means the first attempt to produce a compound that will
increase the combustion of coal in stoves or furnaces. Some years ago a combus-
tion powder for this purpose was exploifed in Germany, which nppeared to he
a great Success, for when it was thrown into a fire the ﬂanm brightened up at
once and appeared to burn more briskly, The unsympathetic government chem-
ists, however, analyzed the powder and, finding it to be only common table =alt,
branded the whole thing as a fake. The salt is retained in the present formula.
There have, however, been formule devised more satisfactory than that one. The
basis o1 all of them is some material which will release oxygen, the gas necessary
to promote combustion, in close proximity to the coal in the ashes. This result
18 obtained by mixing the ground ashes with the compound before putting them
into the furnace. In the cobbler’s formula the oxalic aecid is probably intended
to furnish oxygen. It contains oxy.en, but it also contains carbon and hydrogen
in amounts more than sufficient to combine with its oxygen, and it therefore
uses up oxygen instead of furnishing it. The water is the only constituent of
any possible value in this formula. Tt is composed of hydrogen and oxygen and
at high temperatures breaks up into these two gases and so might furnish oxygen
for the combustion of the coal in the ashes with which it has heen mixed.

The scheme of mixing water with ashes to burn the coal out of them has
been known for years and has been used by householders all over the country. It
is covered by a United States patent for “a method of producing {'mnplete com=
bustion by mixing a finely divided substance with water and introducing the
same into a-furnace with a heat independent of that produced by combustion of
the mixture.” Comparative tests made with ashes mixed with water and ashes
mixed according to the cobbler formula show practically identical results. In
hoth caszes there was left about 7 per cent of unconsumed coal in the ashes, 1t
therefore seems clear from both theory and practice that there is no new and
useful improvement covered by this formula, but it is, as might have been
expected, merely a rehashing of an old and time-tried method.

The probability is that neither method has any real value, but that the
results obtained are due entirely to the repeated burning to which the ashes are
subjected. It is reasonable to assume that if the ashes are fed back into the fur-
nace often enough, with plenty of fresh coal, the coal in them will eventually be
consumed,

It may be as well to say a word in regard to propositions. of this kind in
general. The cheapest form of fuel is coal. The best way to get the heat out
of it is to burn it, that is, to combine it with oxygen, and the cheapest form of
oxygen is the oxygen in the air.

The addition of wonderful compounds does not increase the heating power
of coal, nor does it ever furnish a cheaper source of oxygen than the oxygen
of the air. Keep these facts well in mind and do net allow yourself to be misled
by bright flames or clever advertising matter.

e fp———

What Niagara Falls Costs.—To an electrical engineer the beauty of
the falls is somewhat dimmed as he reflects that the 3,500,000 hp. is worth more
than $100,000,000 a year.

—_————

A Genuine +Trouble” Line.—To avoid a personal conference the Shah
has had a telephone line built irom his palace to the public square for the use
of subjects having grievances to present. When he gets enough troubles for

one day he gives the “busy” signal. The Czar might profitably employ a few
thousand miles of wire in the same way.
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HOW PAINT IS MADE

An American I-ndustry*Few People Realize Its Magnitude

By J. Oliver Curwood

Of all those products with which
America has taken the lead in the
struggle of nations for industrial su-
premacy paint is one of the least
known, so far as its making is con-
cerned, and almost without knowing it
the puﬂple of this country have had “de-
veloped under their very eyes an in-

dustry which had the honor of being

spoken of in Congress recently as “a

rival of the steel industry so far as
rapid growth is concerned, an industry
which is of- incalculable value to this
country, and one which should be pro-
tected aml encouraged by every manner
of means.’

This was spoken apropos of a move-
ment to have distributed throughout
the country millions of pamphlets, en-
couraging home owners to care for

their buildings, and telling them how
to do it, just as the Government is giv-
ing in this same way its advice and
support to the nation’s farmers.

As in nearly everything else, me-
chanical and ‘inventive genius  have
placed the United States at the head
of all other nations in the manufae-
ture of paint. America is the home of
“templates,” of standardized screws,
bolts, rivets, etec. The Yankee mind
ig given to short cuts. From machin-
ery 1t cuts away useless metal, needless
‘.’-]]L“UIE, superfluous parts, It rejoices
mm new and better ways of doing old
things. That is why American en-

gincers were ready to guarantee the
completed Nile bridge in legs than one-
fourth the time and at a much lower
cost than the English builders.

And
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that is why this country has today be-
come the “paint pail of the world"—
=0 quickly, too, that Americans them-
selves hardly realize the fact.

In 1860 there was not a gallon of
machine-made paint in the world. To-
day there are 250 paint factories in
this country. They represent a capital
of nearly a quarter of a billion dollars,
Last year they produced 80,000,000
gal. of paints, and the steadily grow-
ing demand, especially from :1|m:ml,
where the superiority of American
paint iz as conceded as that of Amer-
ican steel, it is expected will bring
this year’s product up to 100,000,000
gal.  American machinery has made
this tremendous output possible. It
has also made it possible for the home
owner to go to a store and pick from

a shelf any tint or variety of paint he
wishes, a gallon costing him less today
than a gill of drying oil would have
cost a century or go ago.

There is not one person in ten thou-
sand who knows how paint is made to-
day; not one in that number who
knows that white lead is only one of
gseveral valuable bases, and that mod-
ern scientists have discovered other and
equally good things to take the place
of turpentine in many paints, which
will soon be =0 searce and high that
were it exclusgively used in paint manu-
facture a gallen would cost several
times what 1t does now. - This fact
brings us to the first step in modern
paint making—the work of the scien-
tific department. Every big paint fac-
tory has its laboratory, which is
equipped with as high-priced men and
apparatus as the scientific department
of a pharmaceutical coneern.  These
men, over 1,000 of them in this coun-
try, are constantly at work striving to
make their products better and cheaper
for the publie at the s
no other industry is competition he-
tween manufacturers more keen. No
gooner does one firm put out a new
paint than it is dnalyzed by ifs rival
firms, and the good qualities of the
new pant are incorporated in their
own. To this department of a paint

same time, for in
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factory first comes all of the material
which is to go into paint. In a big
room 18 a miniature paint plant. There
are miniature grinders and mixers in
which only half a pint of paint can be
made at a time. A certain bateh of
material comes in. It is first proved
in this miniature factory, and if the
chemists say it is all right, the mate-
rial goes to the factory proper.

First the “base” is made. Perhaps
half a barrel of zine white, white lead,
or some other base substance is dumped
into one of the big, churn-like mixers.
To this is added linseed oil. Then the
“churn” is set in action, and steel pad-
dles IJugm whipping the mixture. This

“churn™ looks like a simple invention,
yet it is a product of the last ten years
in its perfected form, and its existence
has lowered the price of paint a half.
For an hour its paddles stir the base.
Then this base, after coloring matter
has been added to it (if a colored paint
Is desired), is slowly run into a grind-
ing machine,

I'aint is a combination consisting of
finely ground pigments suspended in a
]lquld menstruum, and the more finely
the pigments are grmlml the better the
paint. Because of thiz it may be safe-
lv said that this “mixer” ig the inven-
tion which has made America the
“paint pail” of the world. While the
paint makers of other countries were
grinding their dry colors in oil with
slab and muller this piece of machinery
wias c*r{*d!mtr new paint factories all
over the United States. Tmagine two
huge steel “grindstones™ fitted close
one upon another, and revolving slowly
in opposite directions with tremendous
pressure from both below and above,
and you have a good idea of a grind-
ing machine. Between the surfaces
of these “stones™ the paint slowly runs
until the pigments are ground to micro-
scopic fineness. When it oozes from
hetween them it has had brought upon
it a grinding pressure of several tons,
and is in its finished form. Linseed oil
and turpentine or some other thinner
is then added to it in other “mixers,”
when it is ready to be placed in cans.
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Fig. 1--New Portable Revolving Bed Chaser or Pan Mill. Fig. 2--Three Roller Mills. Fig. 3--White
Lead and Color Mixers. Fig. 4=-Collapsible Tube Filler. Fig. 5--Eccentric Yarnish Cutter and Mixer.

Fig. 6==Color Mills. Fig. 7--Ink Mixer

It is pointed out that in other ways
than its actual product is the paint in-
dustry valuable to the country.  For
instance, it has inereased the produe-
tion of flaxseed from 10,000,000 to 35,-
000,000 bu. annually, and it has in-
creased the annual smelter output of
pig lead from 200,000 to 350,000 tons
a year. It is also offering unexcelled
uppmlmntum for young men. So rap-
idly has the industry grown, and s=o
fast is it {]-ﬂeluplny_r at the present
time, that it is difficult to secure a suf-
ficient number of the right sort of
men.  Scientific eare iz necessary in
the making of American paint, and
thousands of voung men are now work-
ing from department to department of
the country’s paint factories in order
that thev mav be given a thorough un-
derstanding of the business. Nearly
everv big factorv tutors many of its
omplmu in this wav. and it is frankly
conceded by them that within a few
months these men are earning wages

which it would take them years to ar-
rive at in nearly all other manufactur-
ing occupations. Even at this the con-
stant ery of paint manufacturers 1s
“Men—men—we want men.”

That the paint industry is bound to
be one of the two or three biggest
things in the country scems evidenced
by the investigations of those who favor
the pdtnph et edueation™ scheme,
which show that there are about 5,000,-
000 property owners in  the United
States whose loss through not properly
caring for the exteriors of their build-
ings 1= about $35,000,000 a year.
When these are added to those who al-
ready use paint, and when the con-
stantly inereasing foreign demand 1s
taken into account, it is pretty safe fo
say that the paint making business will
inerease in prodigious leaps during the
next three or four years.

—_———————

Ice from frozen sea water is fresh.
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LOCOMOTIVE COLLIDES WITH
ITS OWN BOILER

The strangest freak of all the queer
accidents in the line of railroad col-
ligions happened recently on the South-
ern Pacific near tultrm Cal. A loco-

A Preak Wreck

motive aectually collided with its own
boiler.

The locomotive was a mammoth one
of the Atlantic type and was hauling a
passenger train at the time the hurre
boiler exploded with a noise heard for
miles around.  The boiler went up
into the air and landed on the track
200 ft. ahead, leaving the trueks,
drivers and engine frame. The boiler
fell in time to be run into by the re-
maining portions of the locomotive,
which were earried forward by the mo-
mentum of the train, which after shov-
ing the boiler a short distance came
to a stop. The engineer, fireman and
superintendent of block signals riding

in the cab were all killed. The acci-
dent occurred in the night. The illus-

tration is from a photograph taken the
next morning.
—_——

BURY OUR GOLD IN GUAM

Among the natives of Guam, Amer-
ican gold coin is held in high esteem
—at a high preminm. So high, in
fact, that whenever the natives get
hold of a gold piece they proceed at
once to bury it, thus withdrawing it
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from circulation. It is for this reason
that the governor of the island has
very recently requested the Navy De-
partment to send only eurreney instead,
in bills of the denomination of $1, $2
and $5. Fifty thousand dollars in
bills, as requested, will be sent soon to
the island by the Government trans-
port sﬂlhng from San Francisco.

(ruam is between Hawaii and Japan,
where a United States coaling station
is maintained.

————

A TELESCOPE LINE

A simple system of observing objects
and places concealed at a distance is
being demonstrated in Massachusetts.
By this means it is expected that a
manager, for instance, can sit in his
office and actually see what is going
on in any dcp‘lrtment of a large works.
If the plan succeeds it will be possi-
ble for a central office to wateh the in-
terior of all the banks in a city.

The system consists of tubes or pipes
with branch tubes proceeding from the
main tubes at angles, and mirrors for

- reflecting the rays of light from one

tube to the other.

At the observing end a pair of field
glasses magnifies the reflected image
where the distance requires it. The

The Observing Instrument
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pipes can be laid underground, and

through walls, or wherever necessary

to secure the desired connections.
—..‘u.-.'..-’.._

REMARKABLE STEEL CASTING

——

This is not the
picture of a devil-fish
swallowing a man,
but of a cutter for a
government suction
dredge, for which we
are indebted to cour-
tesv of the American
Machinist. The man
~in the case empha-
sizes the size of this |
huge steel casting, of
which the height is 6
ft. and the diameter |

641

the down stream motion has a sifting
action, separating slate from coal, be-
cause the former is too flat to be car-
ried readily by the water. The deposits -
collect especially in eddies, on sand-
bars and below bridge piers.

73 ft. The difficulties
of so large a steel
casting can hardly be appreciated out-
side the foundry. When the metal was
ready to pour, the mold represented 19
cores rammed up in a flask 12x12x11 ft.
Almost 4 weeks were spent in assemb-
ling the parts. The casting was a per-
fect success, showing neither settles nor
shrinkage cracks. The casting weigh:
10,540 lb.
—_——p———

DIGGING COAL WITH A DREDGE

What is the use of picking coal out
of the bowels of the earth when all
that is needed is a No. 6 sand pump
attached to a 13-hp. portable engine
on a raft and a scow on which to load
the coal? That is the way they do it
on the Susquehanna, 16 miles above
Harrisburg, to the tune of 25,000 tons
of the best quality of anthracite year-
ly. The same is now being done at
other points along the river.

The explanation of this apparent
marvel is quite simple. The anthracite
is a fine deposit, which has been
washed down by freshets from the coal
and culm piles along the banks, and it
ranges from pea to buckwheat size,
with a little chestnut. These deposits
are of exceptionally fine quality, for

Height, 6 Ft.; Diameter, 714 Ft.; Weight, 10,540 Lb.

TO TELL THE AGE OF AN EGG

A fresh egg will sink when placed
in water and rest on its side; if three
weeks old it will incline slightly with
the small end down; if three months
old it will stand on the small end, and

Testing Eggs

if older it will float with large end out
of water more or less, according to
age.
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COIN COUNTING MACHINE

The illustration shows a new Eng-
‘lish  machine which automatically

counts coins and rolls them securely in

The

A paper wrapper, coins  are

Counts and Wraps the Coins In Strong Packages

emptied into the hopper at the top
and come out counted and wrapped at
the bottom as fast as gix men could do
the work by hand. The machine can-
not make a miscount. It is operated
by an electric motor.

—i— i

BIG SCHOONER HAS GAS EN-
GINES

The old time mariner
refuses to compromise
and allow either a steam
or gasoline auxiliary en-
gine. He wants all sails
or all power. The idea
is losing ground, how-
ever, and recent ship
construction has demon-
strated the advantages of
a gasoline engine for use
when little or no wind |
prevails. One of these
vessels, the “Northland,”
plying along the Atlantic
coast, is a 4-masted
achooner spreading 9,000
ft. of canvas; her dimensions are:
Length, 242 ft. - ; breadth, 44 ft.; depth,
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26.6 ft. Her masts are 161 ft. high;
her cargo, 3,000 tons.

One 500-hp. gasoline engine gives
the schooner 5 knots an hour in calm
weather.  Another smaller gas engine
lights the vessel and furnishes an
clectric searchlight which is something
unusual for sailing craft; and still
another engine hoists the =ails and
anchors, and hoists the cargo in and
out of the five hatches.

The success of the “Northland™ is
likely to be immediately followed by
the construction of many others using
gasoline engine auxiliaries.

—y—i———

NEW COAL FIELD; 24 FT. THICK

The day when all the coal shall have
been burned up has received another
big postponement. Word comes from
England of the discovery of a mam-
moth coal seam, 24 ft. thick, and cov-
ering 2,000 aeres, in South Stafford-
shire. Mo be sure, it is rather dee
1,750 ft.—but that difficulty will be
overcome by means of new machinery,
both ’rmlrﬂulm and electric. The cages
will be lifted by hydraulic power ac-
cording to ﬂuslgns which will eombine
the best features of American, English
and German machinery, Lighting and
hauling will be done by electricity. By
these improved methods it is expected
to obtain an output which will beat all

i

" h - — -'I:.. ,i.-"-.. _
**‘-m -‘:‘:‘»’ﬁ—‘-‘-‘d--kt.-ﬂn'*“ i )

The New Way—Power and Wind

records—3,200 tons in & hours—and
keep 2,000 miners busy.
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DELIVERS MAIL AT 70 MILES AN HOUR

The new 'mail handling |

invention shown in the ae- |8
companying photograph will
both receive and deliver mail
sacks at the same moment,
and, with this task accom-
plished, automatically swing [S0CE
on its own axis out of the |Flee
way of trains which follow.
The Government insists that
a mail-catching device shall
be equal to the task of being
operated while the trains are
running at a speed as high
as 60 miles an hour. Tests
of this machine have proven
that it will receive and de- |§
liver mail to traing running §
at all the different speeds up
to 70 miles an hour. As
shown in the photo, the ma-
chine is equipped with a |

kind of revergible eradle of
steel wires which hangs from
a crane and the ¢rane in turn
is suspended from a swivel post. An-
other important feature of this inven-
tion is found in the fact that it holds
the mail pouch which is received by it
tightly, thus avoiding any pmsﬂnhtw
of its falling under the train wheels,

R
- L

LIABILITY FOR «“LARCHMONT"
WRECK ONLY $103.12

Don’t get drowned ; it iz better to be
killed on a railroad—that is, it 1s bet-
ter for your family. Owing to a
peculiar Federal law the liability of a
- steamship company for a disaster is
limited to the value of the wreck. The
Joy Line, to which the steamer be-
longed, has filed a petition under this

law, setting forth that the wreck has,

not been located, that the total value
of the property recovered from it is
only $103.12, and asking that their
hability be limited to that amount.
That would produce 56 centz for the
heirs of each of the 183 persons lost.

“"Welcome the Coming: Speed the Parting'' Sack

We suggest that the Joy Line should
change its name, which it will prob-
ably be glad to do after reading the
fullmnng newspaper :l;spalﬂh

“The wreck of the steamer “Larchmont”
has been found by a fisherman off Watch Hill,
K. I. It has been sought for more than a
month, and the United States revenune cutter
“Cactus” will proeceed to the spot and en-
deavor to recover any bodies which may still
remain in thé wreck.”

——

UNITED STATES NEGLECTS
ARSENIC PRODUCTION

Over half the world’s production of
metallic arsenie, white arsenic, and ar-
senic sulphides iz utilized by the
United States, the supply coming
largely from England, Germany, Spain
and Canada. There are extensive de-
posits of arsenical ores in this country,
and every year several hundred tons of
arsenic sulphide, obtained in purifying
sulphurie acid at chemical manufae-
turing works, are wasted by burial;
vet we remain dependent on foreign
countries for our supply.
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ELECTRIC BOUQUET A NOVELTY

A pleasing electric novelty which
any electrician can easily make is the
electric bonquet. The idea is suited to
many occasions, such as receptions,
weddings and presentations. In a
large bouquet or design of natural flow-
ers are placed small incandescent
lamps, either white or colored, ar-
ranged in the form of letters to pro-
duce either initials or words. For ex-
ample, on the recent occasion of a
reception given by his employes to their
manager on his return from a long ab-
sence a mammoth bouquet of roses was
presented fo him, in the middle of
which glowing in soft colors was the
word “Welcome.” Current was taken
from a wall bracket through a flexible
cord 20 ft. long, which permitted the
bouquet to be carried about the room.

— - —

AN EARTHQUAKE HOUSE

It is to be built in Kingston, Ja-
maica, of drain pipes set on end and
filled with cement, faced on the out-
side with cement and on the inside
with thin wood. To one who has never
“quaked” it would seem that a house
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of solid concrete would be far more
likely to withstand shocks, and still
better would be the light frames which
they put up in Japan, but a man who
has been there says it’s all right. He
ought to know, for he is Col. H. E. C.
Kitehener, oldest brother of Lord
Kitchener, and a resident of Kings-
ton. His house was badly damaged by
the dast shake, and he 1s now in Eng-
land buying materials for the above
mentioned style of house, so as to be
ready for the next one,
e

SUBWAY IN TOKIO?

In their omnivorous appetite for
everything “Western” the Japs are
eager to add underground railways to
tho large collection urhu:h they alreadﬁ
possess. So far, however, the subway
is “all in the air,” for the company is
not even formed., 1f it materializes,
the distance is to be 12 miles and the
fare 21 cents.

Meanwhile the Tokio Eleetric Tram-
way Co. is tryving to get permission to
add 60 miles to its line.

————ir

MAXIM'S LATEST PEACE PER-
: SUADER

It has been predicted that the more
highly perfected became the weapons
of destruction, the more unlikely would
the nations be to resort to war. If that
is 80 Hudson Maxim, the well known
inventor of high explosives, is a uni-
versal benefactor. His latest peace-
persuaders are “stabilite”™ and a perfect
time fuse. Stabilite iz a new smokeless
powder having certain advantages over
the wusual smokeless —it will not

=

Seven Stages in the Manufacture of a One-Plece Collar Button
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decompose ; is not affected by impuri-
ties; can be used as soon as made. By
thie time fuse a shell may be caused to
explode after passing through any
thickness of armor, making most of
the crew permanently peaceable.

Mr. Maxim ingists that the United
States would be practically defenseless
in case of war with any first-class
I:ID'WGT‘.

— e
WELLMAN ARCTIC BALLOON TO
SAIL THIS MONTH

The Wellman balloon, “America,”
for Arctic exploration has been en-
tirely rebuilt, nothing of the first con-
struction remaining save the gas bag
and a single motor, and is now en route
for Dane’s Island, north of Spitzbergen
and only 600 miles from the Pole.
Only Felix Riesenberg, of Chicago, and
two Norwegian companions remained
at the headquarters in the frigid zone
the past winter, during which time
communication has been entirely cut
off. Much depends on whether Mr.
Wellman finds the big balloon house
erected last summer still standing. If
the winter storms have wrecked it,
another will have to be built.

——y—————

A FOLDING UMBRELLA

The latest Paris fad in umbrellas is
one which folds up in a cage which
can be carried in the pocket of an ordi-
nary coat. The illustrations show the
case, umbrella half opened and also

Folds to Pocket Size
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ready for use. The handle telescopes
and the ribs are hinged to fold several

times. The umbrella can alsu be used
A8 4 cane.

A
v T

TAXIMETER COMPUTES CAB
FARES

With the advent of any mechanism
which shall fix the fare due at the end
of a cab-ride, one of the chief diver-

TARIFF

TAXIMETER

f"Tﬂ 5::!

EXTRAS

Registers Everything but “Tips"

gions of Cabby will be gone. But cab-
riders will rejoice with exceeding great
joy.

Across the sea comes news nf the
general adoption of a “taximeter” for
every hired vehicle in Paris, its adop-
tion ordered in London after June 1,

-and now one forerunner of this peace-

preserving innovation is exciting much
interest in New York City.

Without going too far into defails,
it may be said that the French device
digplays on its face, in plain view of
the traveler, the fare due as fast as it
accumulates, and this goes on just the
same when the cab is standing still for
a call and whether it travels fast or
slow. The machine is operated by
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clock work and connection with one

wheel, and is sealed so it mechanizsm

cannot be tampered with,
PRSI Sump e ——

FILE WITH CIRCULAR TEETH

A new style of file comes from Lon-
don, for which several good things are
claimed. From the accompanying cut

iy

f(;,;

Usmnipsy Muchinary

The New File

it looks reasonable that this file ghould
be self-cleaning, the chips being pushed
continually toward the outer edge. The
grooves are so deep that they eut with-
out slipping and last longer without
sharpening, which can be “done much
below the usual cost because of the sim-
~ ple shape of the teeth. It is claimed
to work well on all metals and even
marble.
e e =

PROMOTION OF THE DEAD

All the 107 men whose hodies were
found in or near the hulk of the bat-

Trying to Be a Submarine

tleship “Jena™ have been promoted.
It will be recalled that the “Jena™ was
wrecked recently by the explosion of
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its magazines when the ship was in
dry dock at Toulon, Only 58 of the
bodies have been identified, so that the
chief significance of the promotion lies
in the fact that the widows and other
relatives will receive higher pensions in
consequence of the promotions.
—_————

38 1-2 MILES AN HOUR BY AUTO

That was the average speed made by

M. Sorel, from Paris to Nice, in a
60-hp. car. Done on a wager, full
time, 164 hours.

-.-...—_-Q—.—‘—_
BIGGEST WHISTLE IN THEWORLD

The biggest steam whistle in the
world 1s on a street railway power
house at Kast St. Louis, 11l. It is a
three-chime and can be heard 20 miles,
it takes half a ton of coal to produce
the steam necessary to blow the whistle
one minute. The “whistle” iz really
three whistles, the largest of which is
nearly 6 ft. high and almost as large
around as a man. It has econneetion
to an electrie elock regulated by Wash-
ington time and is blown for 10 sec-
onds at 7 a. m., 12 noon and 6 p. m.

—— . e

RAISING A SUNKEN BOAT

The screw propeller
“Minnie M.,” in sum-
mer serviee on (Feorgian
Bay, filled with water
while at her winter
dock, sunk and then
rolled over on her side.
The boat was raized by
coffer-damming the en-
gine and boiler room
and the hatches, and
while the pumps were
removing the water five
heavy lines were carried
to blocks fastened on
gshore.  As the water
was pumped out the
boat gradually righted herself and was
mL{*n to the repair docks under her
own gteam,
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DANGER SIGNAL

NEW RAILROAD
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By Which Train Dispatcher Can Warn Engineer of Moving Train

Signal Rail

A new system of signals has heen
installed on 22 miles of the Great
Western Railway of England. It sig-
nals the engineer of a train while run-
ning at full speed between stations.
A section of third rail 60 ft. long,
called a ramp, is placed in the middle
of the track at intervalz of each half
mile. A contact shoe suspended from
the locomotive makes contact with
each ramp as the train passes. Elec-
tric wireg connect the ramps with the
telegraph office in the company’s sig-
nal towers.  The operator can thus

Contact Shoe is at the Right

Ugtirtuny Elwrirical Englusering, Losdon

Closed Open

cause the signal box in front of the
{-ngmu,r to ring a bell to indicate a
“clear” track, or blow aw histle and
show the word “dan ger.”

S N —

FIFTY MILES TO THE MOON

So far as seeing it is conecerned.
Thanks to Mr. John D. Hooker, a
philanthropist living at Los Angeles,
we may some day see photographs of
the moon’s surface distinguishing ob-
jects 100 ft. apart. In other words,
anything they have up there half as
long as the eapitol building will be
phmIv digcernible. All this and many
greater wonders will be brought about
by means of a 100-in. mirror, which
will be mounted in the Carnegie In-
stitution’s mew solar observatory on
Mount Wilson, Southern California.
But 1t is several vears in the future, for
first a 4)-ton block of glass, 13 in.
thick, must be cast without crack or
blemish, and then four vears must be
consumed in just grinding and polish-
ing it. The cost of the big mirror and
its smaller auxiliaries will be $45,000.
A lens of equal size costs 1,000,000,
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Caurteny 51, Ky, Jonrsal

ELEVATED RAILROAD BUILT OF CONCRETE

The feature of greatest popular in-
terest on the new eleetrie railroad from
Richmond, Va., to Chesapeake Bay is
the elevated part, 2,800 ft. long, where
the road enters Richmond from the
north. The height of the structure
varies from 18 to 70 ft.

The plan of a riveted girder viaduct
was rejected on the ground of expense,
a wooden trestle was considered too
temporary and too liable to destruction
by fire, so conerete reinforced by steel
was adopted. The cement used was of
the best grade and the stone was gran-
ite erushed and thoroughly sereened to
1 in. Granite dust was substituted for
sand, being found to have 20 to 50 per
cent more tensile strength. The mix-
ture was in proportion of 1:2:4, and
was caleulated to stand a compressive
stress of 500 lb. per =q. in. and a shear
of 50 1b. All concrete was required to
go into the molds within 15 minutes of
mixing. After removing the molds
small holes were filled with a 1:2 mor-
tar and finished off with cement and
gand laid on with a brush.

The spans of the viaduet vary from
23 ft. 6 in, to 67 ft. 5 in., the longest
spans being over streets. They were
planned to support a train weighing
150,000 1h., and expansion is provided
for at intervals of 200 ft. by means of
sliding joints. The track rests on oak
ties, and these on pine stringers which
rest directly upon the concrete girders.
At intervals of 5 ft. a 3-in. bolt, sunk

9 in. into the concrete, passes up
through stringer and tie, and half way
between these long holts are short bolts
which go through the stringer only. '
el il e

LOBBYING WITH AUTOMOBILES

The Wisconsin legislature threat-
ened to pass a law reducing the speed
limit of automobiles below 12 m:les in
towns and 20 miles in the country. To
demonstrate that such action was un-
necessary several leading owners of
fast cars took the lawmakers out for a
gpin of 30 minutes each, during which
the cars were driven at speeds rang-
ing all the way up to 40 miles an hour,
Each machine was equipped with

recording instruments. The tests in-
cluded emergency stops and other feat-
ures of control.

—— - ——

MAKING STEEL EXPERTS

The Bethlehem Steel Works pro-
poses to furnish a course of free in-
struction for 3,000 young men, with a
view to ‘making them experts in the
manufacture of steel. About 200 have
already accppted the offer, and al-
though the works are near Plﬂ;&bﬂl‘g
not one student came from that city.
More than half of these ambitions boys
are of German descent, one-fourth are
Irish, and only one-fifth “strictly
American”—whatever that may be,
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IDCOMDTIVE AND STEAMER IN
COLLISION

The cobbler should stick to his last
and a boat should stay in the water—
seems to be the moral of a queer acci-
dent which occurred near Beulah,
Mich. A small steamer was trying to
play turtle by getting across country
with the help of several men, horses
and bobsleighs. At the crossing of the
Ann Arbor railroad the boat was near-
ly safe, when the men were terrified
by the approach of an express train
threatening them in the darkness. In
an instant there was a terrifie crash-
ing and splintering, with wild jump-
ing from both boat and train. Net re-
sults: A sternless boat, a pilotless en-
gine, a speechless erowd, and no one

killed.
—_———————
THE BATTLE OF THE AIR

The dove of peace secking an olive
branch, whether on land or water or in
the air, is liable to be shot to pieces by
the target practice of nations profess-
ing to hope that they shall not learn
war any more, Even if she were a
duck and could dive she would be run
down or blown up by a submarine.
Near Danzig the German war depart-
ment will practice -all kinds of shoot-
ing at balloons, both free and captive,
their size being 2,500 cu. ft., and the
length of the helding cables being
3,000 ft.. They will also try to find out
how much damage could be inflicted
from a balloon or airship on an enemy
beneath.
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THE BIGGEST LEATHER BELT
IN THE WORLD

It was made in Chicago and runs a
saw mill at Tacoma, Wash. It is 114
ft long, 7 ft. wide, 3-ply thick, weighs

2,300 Ih, and 225 steers contributed
the centers of their hides to make it.
Notwithstanding its size and weight,
and the tremendous strains to which it
is subjected, not a peg, rivet or any
metal fastening whatever holds it to-
gether. It was simply stuck together
with best quality of cement under 250

tons pressure.

War Balloon Built on the Lines of a Fish
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HOME-MADE TRUCK FOR GASO-
LINE ENGINE

By using the truck from an old steel
binder and buying a small wagon wheel
and a few extra bolts, a young farmer
rigged up a good truck for mounting

Home-Made Traction Engine

his 13-hp. gasoline engine. He put a
plank platform on the truck and used
the same gearing that had been used to
run the binder, A sprocket-chain belt
was run from the engine through a
hole in the platform down to the
pulley, and the outfit moved itself along
nicely.

This portable engine is used on the
farm for the following purposes:
Pumps water for stock at a cost of ¥
cents a week ; gaws wood ; cuts corn fod-
der ; runs grindztone, fanning mill, and
corn-sheller.

———
MELTING OLD TIN CANS
- 'PROFITABLE

0Old tin cans which are not left to
kick about alleys and vacant lots are
collected and turned to profitable use.
When reduced they are worth $5 to
$12 a ton. There are several methods.
The simplest is to melt the whole mass
of tin, solder and iron intq rough in-
gots, which may be used for =sash
weights, ete. To separate the tin com-
pletely a chemical reaction is neces-
sary. After melting out the solder the
combined scrap iron and tin must be
exposed to the combined action of some
free alkali, preferably caustic soda. and
E'{ectrlmtﬂ. or air at 250°. One process
is to r]ump the serap on an endless
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moving frame which carries it alter-
nately into and out of a vat of alkali
in solution, caustic soda or potash. The
frame 1z connected with the positive
pole of a current of high amperage,
and the tin is soon deposited in the so-
lution as erystals, leaving the iron free.
Afterward the crystals may be reduced
eagily to block tin and the solution
used cpntinunously, so that the expense
of the whole is slight and the pure tin
is valuable.
AR L AT

PROPOSED TEST OF DEATH

There are some unfortunates who
live in constant terror of being buried
alive.  Although there is no reliable
evidence that the mistake oceurs so
often as these people imagine, the hor-
ror of it is so great as to justify them
in demanding that the chamees should
he reduced to a minimum. Many de-
vices have bheen proposed and some
adopted, but none is entirely reliable.

The latest suggestion iz a French
invention which consists of a piece of
paper, copper, brass or silver on which
words are written with a solution of a
neutral acetate. The piece is. then
fastened at the nostrils of the subject
with the written side next the face. If
decomposition occurs it will begin withs
in the body, and the sulphurous gases
will escape through the nostrils, in

““The Piece Is Fastened at the Nostrils'"

which event the writing on the paper
will be made wvigible by the chemical
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action of the gas. In this way death
would actually announce itself, While
the test has the advantage of being one
which need not require a physician,
as it can easily be applied by anyone,
the serious objection remains that
sulphurous gases sufficient to bring out
the writing frequently occur to the
living in certain cases of stomach
trouble.
-

ARTESIAN WELL RUNS ELEC-
TRIC LIGHT PLANT

An  enterprising South Dakota
farmer makes his artesian well run an
clectrie light plant, and =o sucecessful
is his plan that other farmers are
adopting it. :

A motor which had been in muse on
the well for some time is used to gen-
erate the current. The well is a 2-in.
one of good pressure, and the wheel,
which is somewhat larger than other
moter wheels, is driven at 450 r. p. m.
The dynamo, of 600 watts capacity,
supplies 12 incandescent lamps and an
electric stove. Only two lights can be
used while the stove is in use.

R N -

AUTO TIRE THAT CAN'T
PUNCTURE

Over 10,000 miles
without a puncture
or one cent of ex-
pense for repairs
is the record of the
automobile tire
shown in the accom-

panying cut. This
tire recommenis
itself for running

- over wire nails, glass,
broken rocks, and
any and all of the
things whiek acei-
dentally or intentionally are found
wherever motor cars go. The outer
tire is solid rubber 1 in. thick; other
detailz will be readily understood from
the illustration.
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MOTOR HEARSE FOR BERLIN

In one California city an auto-
hearse has been in sueccessful use for

For **Rush'' Funeral

several months, So far as known the
first vehicle of the kind in Europe has
just been put in service in Berlin.
The approval of the police department
was necessary and this has been -se-
cured. With the motor hearse it is
announced that funerals will take

place in one-third the time.
—— i if——————y

A GIANT SMELTER ~

In an age of electricity copper be-
comes the “precious metal.” That
means bigger and hetter smelters, and
plenty of them. The biggest vet is
now going up at San Brino Point,
8 miles south of San Franciseo, and
will cost $5,000,000 and two years of
work. When finished, the plant will
take copper ore only, expected to come
from mines all along the Pacific coast,
from Alaska to Valparaiso, but prin-
cipally from Nevada, Arizona, Cali-
fornia, and Mexico. Of course the
distance will depend on the richness of
the ore, but thiz smelter is expected to
reduce even 29, ores profitably from
short distances. At any rate, the Pa-
cific has such a copper coast that the
big smelter will be going full blast,

g e

“Gladiator” is the killing name of
an English automobile.
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HYDRATED LIME

The first cost of quick lime is a little
less, but it is likely to cost more in the
end than the hydrated, A few reasons

why the cost is greater are: the lump

Hydrating Machine

lime is perishable, requiring careful
storage and always presents the danger
of spontaneous combustion. It is erude
and unreliable, requires time and ap-
paratus for slaking, and any excess used
must be thrown away. Hydrated lime
avoids all these objections and has
many further merits.  Passed through
a machine, it comes out so finely di-
vided as to produce the best quality
of plaster, mortar, or cement as-to
strength, smoothness and density., As
it ghrinks lcss there iz no eracking or
blistering, and the older it is the better
it gets.

The hvdrating of lime is nothing
new, but it is done now with modern
machinery. The ordinary lime enters
the first eylinder through the hopper
seen at the right of the cut, and as it
is passed along by the revolving mixers
it 1= sprayed mntmua]h by ﬂﬂter en-
tering through the funnel. Having
paﬁsed thruugh, it drops into the see-
ond cylinder, and so on to the bottom,
where it comes out as hydrated lime.
Then it is passed thrnu,gh a very fine
screen, which takes out all impurities
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and delivers it as a white, dry powder
ready for packing and stable in any
climate.

—

FIVE CARS LIMIT OF FAST TRAINS

Hereafter the 18-hour trains run-
ning between New York and Chicago
will consist of but five cars—a compart-
ment observation car, two Pullmans, a
diner and a combination buffet and
baggage car. The Pennsylvania line
started out with this limit and has
adhered to it, despite the great demand
for the fast service. The New York
Central, however, has been handling
gix and even seven cars, and now the
management declares it a physical im-
possibility to maintain the schedule
with such a heavy train and has re-
stricted the number of cars to five.

#‘-—’—-—-

NEW TELEPHONE SYSTEM FOR
OFFICES

The latest time-saving addition to
business system s a little instrument
which enables the head of a business
or department to converse with one
or all of his subordinate officers in an

o r d inary
tone of
voice, 1in

any part of
his office,
and with-
out hold-
ing the ap-
paratus to
his ear or
mouth.
Their re-
plies will come to him in like fashion,
g0 that the whole conversation will be
just the same as if all parties were
talking together in one room. If the
manager wishes to communicate with
one person only, he can easily make it
impossible for anyone else to overhear,
and if he wishes to keep the replies
secret from gomeone in his own office,
there is a receiver which he can use in
the ordinary way.

Telephoning at Ease
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ROAD CUT THROUGH LAVA

Roads over lava are common enough,
but cutting one through 40 ft. of lava

scarcely cauled, 15 a different propo-

sition. This  engineering novelty
comes from our new territory of
Hawaii. It seems that the old gov-

ernment road in the Kan district has
been covered by the outflow from
Mauna Loa and the territorial legisla-
ture has made a beginning of reopen-
ing the road by appropriating $15,000,
It bids fair to be a hot job as well a= a
hard one, for the cooled surface is as
hard and brittle as glass, while the
lower strata are still molten. But the
engineers insist that it is perfectly
feasible. At any rate, hot-foot will
keep them stepping.

—i—l—i———

SLAG DUMPING CARS

“Cinder pot” or slag

.or. at the end.
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by means of the lever and piston un-
derneath the pot, and so dislodge any
erust which hag formed on the bottom.

The other kind shown in cut is tipped
by a draw-chain, pulled by the engine
as it leaves the car. The “ladle” has
a capacity of from 70 to 280 cu. ft.,
210 cun. ft. being standard; it is
mounted on a car body of cast steel, It
may be arranged to dump elther side
Simplicity, strength,
and certainty of action are claimed for
this style, and no linings which will
need renewal.

Either of the above patterns may be
connected in series, so that the whole
trainload can be dumped at once,
either by steam or draw-chain, from
the engine.

— i p————

SELF-LIFTING AIRSHIP

The “helicopter” is the high sound-

ing name of the machine which is to

“ladle” 1is the mname
given to a metal recep-
tacle, mounted on a car,
in which the slag from a
smelter is removed to |
the dump. They are of =T

all sizes, shapes, and de- S95¢
gigns, each claiming spe- |
cial merits. One pattern, |3
as seen in cut, consists

e

of a round pot, swung
between two trucks, and
tilted sideways by means of steam or
compressed air in the cylinder which
is mounted on the forward truck. The
special merit claimed for this style 1s
a false bottom which can be pushed up

Side Dump Car

Slde View of the Cinder Pot

outsail the aeroplane, and solve the
problem of aerial flight. Two profes-
sore of Johns Hopkins are working
along new lines, and the usual fine
prospects of success are published.
Discarding all balloon and aeroplane
levitation, they propose to ascertain by
experiment the utmost possibilities of
“direct thrust” for lifting purposes.
This direct thrust is to be furnished by
propellers 40 ft. in diameter, driven
by a steam engine of 100 hp. Engine,
boiler, furnace and water are to weigh
1.000 1b., the rest of the apparatus
700 1b., and the inventors believe that
they can generate power enough to raise
this weight plus the operators, Th

prime object is to get the thing to gﬁ
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straight up; after they get up they
will try going sideways.

The idea of such large lifting pro-
pellers is not new, but heretofore they
have been worked by man power, which
proved inadequate. After they get up
the professors figure that half the
horsepower will be sufficient to keep
them up. Here's hoping that they may
get up, stay up, and when thm oet
ready come down without any dull
thud.

R
T .

FORTY-FIVE MILES AN HOUR
THROUGH CLOUDS

That was the experience of Alfred
Leblane, a young Parisian, who went
up with a spherical balloon. A strong
wind drove him and a companion
through the night across France and
Mecklenburg. In the morning they
saw the Baltic Sea getting uncomfort-
ably near, decided they had had enough

and came down safely on the island of

Rugen. They found that in 14 hours

the balloon had sailed 630 miles.
————————

ELECTRIC FAN IN HOUSE
FURNACE

The new system of forcing air
through a house furnace by means of
an electric fan was recently described
in this magazine. The illustration
shows where to place the fan which 1s
to be used only when required. The

Showing Location of Fan

switch for turning on the current ean
be placed in the room above.
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REVERSED CLOCK FOR BARBER
SHOPS

Every barber shop has a clock which
is invariably placed on the wall oppo-

Hold Before a Mirror

site the big mirror which faces the cus-
tomer in the chair. The clock face is
reversed as seen in the mirror and not
one man in a thousand can read the
time. A jeweler in Glendine, Mont.,
has now invented a sane clock for bar-
ber shops. The Keystone says the fig-
ureg on the dial are reversed and the
hands move just opposite to those of
ordinary clocks. The result is the re-
flection in the glass is so *vou ean un-
derstand it.” To :]emnnstrate hold
this page in front of a mirror and read
the time of the clock in the illustra-
tion.
N - WEC—

WIRELESS STATION ON AIRSHIP

The possibilities and practical utility
of wireless telegraphy in aerial navi-
gation will be thoroughly investigated
aboard Count Zeppelin's airship this
summer, A wireless station has been
installed on the craft, in which, in-
stead of extending upward as in other
stations, the receiver extends down-
ward, mmmtmrr of a bronze wire 300
ft. Ic-mr Power from the airship’s two
Bﬂ-hp. motors works the transmitter,
which is capable of sending messages
150 miles.
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WHEN IS A BATTLESHIP A
CRUISER?

The line of distinction between the
battleship and the cruiser is becoming
#o fine as to be invisible to the naked
eye, except of the naval expert. For
ingtance, here is the British cruiser
“Indomitable,” just launched, 530 ft.
long, displacing 17,250 tons, and speed-
ing 25 knots—28.8 miles. Her armor
and armament are nearly as heavy as
those of a battleship, and to “the man
in the street” she is really nothing less
than a fast one. This little toy will
cost the British taxpayer $8,645,000,
and yet there’s more to follow—the
“Inflexible” and the “Invincible,” now
under construction. To match these
the United States has nothing better
to exhibit than the “Montana™ and the
“North Carolina,” now being built for
a speed of 22 knots, and fto cost
$6,575,000 each.

et

A FLANGELESS CAR SYSTEM

For some weeks past there has been
in daily operation in Miami, Fla., a
suburban passenger railway the ears of
which run on flangeless wheels. To
take the place of flanges a third rail of
ordinary type is laid in the center of
the track, against which run small side,
bearing wheels or rollers attached to
the car. A glance at the illustration
will explain why it is impossible for

Flangeless Wheel Car

the car wheels to leave the rail or
climb it. The curve in the track seen
in the other picture is 45 {t. radiue; the
car passes over this curve at 25 miles
an hour without lurching. The cars
used have a rigid wheel base of 5 ft.
10 in.: track is standard gauge. It is
stated the car requires no more power
to start or travel the curve than on
straight track. If desired the center

rall can also be used as an electric
third rail.

A R

MOVING PICTURES OF THE
HEART

By the use of X-rays and the cine-
matograph, an apparatus for repeat-
edly photographing moving objects at
very brief intervals, scientists have
succeeded in photographing movements
of internal organs like the heart and
lungs. These moving pictures when
reproduced on a screen are of great
assistance to medical men.

A 1
iy

In order to pay the national debt
thousands of Koreans are joining the
“Debit Redemption Society,” the mem-
bers of which abstain from smoking
and similar luxuries, eat one mezal less
each day, wear less clothes, and many
other sacrifices of a like nature.
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SHOP NOTES

8

Handy Keg Carrier

The illustration shows a two-wheel
truck for picking up and carrying nail
kegs or other small heavy objects. The
handles and jaws may be made of iron

Easily Made; Yery Handy

or the handles may be made of wood
and bolted on the jaws. One handle is
held in a stationary position by means
of a brace, B, shown in the detail
gketch. The jaws should be curved up
near the axle o as to lie parallel with
the floor when the handles are held in
the hands.—Contributed by Experi-

menter,
—_— -

How to Calk Pipes Under Water

One way is to use “lead wool,” a
substance consisting of minute fibers of

_cap does not hold,

lead, which on being compressed form
a solid mass. But when this cannot
be obtained the apparatus shown in the
accompanying sketch will permit pour-
ing melted lead in the usual manner,
unless the water level is too high. An
ordinary funnel is used for the purpose
and is arranged in position as shown in
the sketch. Oil is then poured in the
funnel, thus displacing the water and
preventing the melted lead from
touching the water until it has passed
through the oil. This gives the melted
lead a greasy surface which prevents
the water from coming in actual con-
tact with it and allows it to fill the
cavity. The lead can then be calked in
the usual manner.—Contributed by €.
E. Thomas, Chicago.

—_— i —————

To Tighten Threads in a Cap

Here 1s a good
way to tighten a}
sCrew ("EII'.I or ¢caover
for a bottle, jar, or
other article. 1If the

put it over the end
of a round =stick
and with a nail, or,
better, a center
punch, make small
dents in the thread
about } in. apart. E
Thiemakesthef
thread deeper and [
will usually hold
very well.—Contrib-
uted by E. N. Bunce,
1050 Kilbourne Ave., Seattle, Wash.,
Fremont Station.

————

To write on celluloid or eelluloidin
paper, first rub the face of the paper
with a chalk crayon and wipe the dust
off with a clean cloth.
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Cheap Reflector for Incandescent
Lamp

A very good reflector for electrie
light bulbs, lantern globes, lamp ehim-
neys, ete., is made as follows: With
pen and ink lay out a circle on the

Aluminum Lacquer Reflector

bulb or chimney the size of the reflect-
ing surface desired. Then give this
hv{*tmu of the bulb two coatg of alumi-
num lacquer or aluminum enamel. Do
the coating while the lamp 15 lighted,
g0 as to get the coating on evenlv. To
draw a circle on glahs mth a pen com-
pass, paste a small piece of cardboard
on the glass and push the center point
of the compass into the cardboard.—
Contributed by Charles E. Frary, Nor-
walk, O.
SE—
Safety Valve Made from Check
Valve

The accompanying sketch shows how
I made a s=afety \alw from a check
valve. The bmh of the cheek valve
was tapped to receive the stud, A,

=———H
: i A
_ -

Home-Made Safety Valve
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which was slotted out at the unthreaded
end to receive the lever, B. A similar
stud is screwed into the valve disc and
is hinged to the lever at C. This stud
passes through a hole in the cap, which
should be drilled a little larger than
the stud so that it won't bind. In
connecting with the steam or other pipe
be sure that the pressure comes on the
lower side of the dise, otherwise the
valve will not Gp(‘l‘dtl‘.‘ —(Contributed
by C. E. Mayne, Park City, Utah, Box
223,

—_——

Reheater for Compressed Air

Engines Tun by compressed air fre-
quently give trouble on account of the
moisture in the air freezing in the
cylinder. This is due to the loss of

For Heating Compressed Ailr

heat produced by the expansion of the
air in the cylinder. The engine of
which T have charge is a long distance
from the compressor (3,000 ft.) and
thus the heat produced by compresgion
was allowed to escape before the air
reached the engine,

When first started the engine would
run all right, but after it had been
running a few minutes the valve would
work stiff and the link would begin to
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quiver. Then the piston would groan,
and after running irregularly for a
little while the engine would stop alto-
gether and all the pressure we had
wouldn’t move her an inch until the
evlinder was thawed out.

In order to overcome this difficulty
and at the same time to expand the
compressed air, 1 built the reheater
here shown, which successfully prevents
the engine freezing up and materially
reduces the consumption of air.

A piece of 1-in, pipe was coiled as
gshown at A, and enclosed in a sheet
iron easing, B, having lap joints riv-
eted together. This was lined with fire
brick as shown at C, and provided with
a eircular grate, I). The fuel is put in
from the tup. which is covered by a
gliding lid, K, of sheet iron. Another
sliding door not shown in the sketch is
placed at the bottom to allow the
removal of ashes and to regulate the
draft.

The operation of this reheater has
been g0 successful that we now run it
all the time: even during the warmest
weather when there is little danger of
freezing, the object being to reduce the
amount of air used. The engine
develops 12 hp. at 85 lb. air pressure.
—Contributed by A. E. Scheetz, Tre-
vorton, Pa.

i i
i

How to Make a Drill Chuck

* POPULAR MECHANICS

Muffler for Gas Engine

The silencing of a large gas engine
is often a difficult problem. The ordi-
nary gravel box stuck on the end of
the pipe takes only the sharp edge off
the noise, says a correspondent of the
American Machinist. We used it for
gome years, but a job came along where
an engine of 30-hp. had to run on
Sundays and occasionally all mnight.

dnspeclon Cover
5 Pedbies

Mauffler for Large Gas Engine

As it was located in a quiet residential
neighborhood, it was essential that the
engine cough should not be heard. We
dug a hole about 3 ft. each way and
lined it with a single caurse of brick
set in cement. The top of the pit was
fitted with an inspection cover to facili-
tate cleaning, The pit was filled with
clean pebbles about the size of a walnut

A very serviceable
chuck for holding drills
and small work can be
made from an old brace.
With a hack-saw cut the
chuck, A, off the brace,
leaving about 2 in. of

the rod on the chuck.
The rod portion is then
to be heated, straightened out and
turned up true, as shown at B. An old
lathe center, (, is then drilled to
receive B and the chuck driven in.
Then drill a small hole at D for a
spanner wrench and the chuck i com-
plete.—Contributed by A. 8. C., 466
. Buchtel Ave., Akron, Ohio.

Deill Chuck Made From an 0ld Brace

and the exhaust pipe turned into it. In
one corner a vent pipe was introduced
and carried to a convenient height.
This pipe prevented the aceumulation
of any pressure, and also carried the
smell out of reach.

It answers perfectly, and we have
many timeg since adopted the same
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plan. The pebbles want removing
about every six months, washing and
replacing. Don’t use anvt]nng but
pebbles (broken bricks won’t do), and
don’t let them be too small.
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be obtained from druggists and always
from dealers in asbestos.

—i— A

Home-Made Lawn or Weed Mower

Anyone having an old
field mower and a few
™ metal-working tools ean
Il & make a good lawn and
weed mower. The fol-

lowing parts of the old
machine will be needed :
il The driving wheels and
I ghaft, a portion of the

cutter - bar, including
i - knives and fingers, bolts,
Il nuts, and any other part
1 which can be used, de-
ER pending on the make of

the old machine.
B Procure a strip of

Fi;. 1

Made from an Old Field Mower

A Simple Lightning Protector

In the protection of telephone cables
an idea that may be valuable needs
investigation, eays Journal of Flee-
tricity. It was found from eleven
vears' experience in the installation of
acrial cables that if a single loop 2 ft.
in diameter were made in the end of
the cable, or even a “goose neck™ of 3
or 4 ft. in length, that in case lightnipg
ghould puncture the ecable, one need
never look for trouble bevond this loop;
that lightning coming into the cable
from an overhead line would encounter
such impedance at this point that it
would jump the conductors and go to
the cable sheath every time.

— -

To Glue Asbestos to Iron

Silicate of soda glue is probably the
best substance to use for the purpose
named. Brush the glue on the back of

the fireplace and then stick on the-

asbestos fiber, using the asbestos freely.
This glue will withstand the heat and
hold the ashestos firmly in place, says
the American Artisan, It can usunally

sheet steel, IFig. 1, 6 in.
wide, about 1/32 in.
thick, and long enough to go around
the ecircumference of the driving
wheels. Cut this along the wave line
AB and rivet the two pieces to the
two driving wheels as shown at AA,
Fig. 2. These should be riveted to the

~wheels in a position such that the crest

on one side will be opposite the trough
on the other,

The frame B is made of wood, also
the handle, C. The piece D can be
made of either wood or iron, and is
fitted with a roller at each end to re-
duce the friction against the cams, AA.
Two wheels, EE, about 6 in. in diam-
cter and 3-in. face, are fastened to
the front of the machine in order to
prevent the cutters from striking the
ground.

The driving wheels must be in the
right position and then made fast to
the shaft in order to have the cams
work properly and it will be necessary
to use two eollars, FF, to prevent
lateral movement of the shaft. When
the machine is pushed along the cams
operate the eam bar, which oscillates
the lever, G, and thus works the knives.
—Contributed by Geo. G. MeVicker,
North Bend, Nebr,
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An Emergency Pump

Once while freighting on the border
lands of the Rocky mountains 1T indis-
creetly attempted a short cut, mis-

A
T
1l
7z
_

judged my direc- |
tion and was lost in
the foothills. The |
sitnation was mnot |
alarming so far as |
food was concerned, | /
as there was enough f///// '
feed and provisions |
in the wagon to last
several davs, but 1
hadn’t a drop of
water. After wan-
dering aroungd near-
ly all day in search et
of my road I dis- L= i
covered a wide crevice in the rock with
water at the bottom, which was some
15 ft. below the surface. A rope and
bucket could not be used on account of
the rocky slope, so I used a tub and a
piece of hose as shown in the accom-
panying sketch.

Removing the iron rod from the end-
gate of the wagon I used this for a
plunger. On the threaded end of the
rod I screwed two nutz and wrapped
the portion of the rod between the nuts
with string until 1 had a piston that
would fit in one end of the hose. 1
then cut a hole in the hose at A to
let the water run into the tub. To
prime my newly-constructed pump T
tied a rope to the other end of the hose
and lowered a few feet of it into the
water below. Then by pulling up the
end of the hose with the string 1 sue-
ceeded in getting the plunger wet.

I then began operating my pump as
follows: Holding the hole closed with
my hand, the plunger was pulled

e
e
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nearly all the way out. I then put my
foot on the hose at F, uncovered the
hole and forced the plunger in again.
Continuing in this way I soon had a
good stream flowing and in a few min-
utes had a tub of water which was rel-
ished greatly by myself and horses.—
Contributed by George G. MecVicker,
North Bend, Neb.

—————

Damp-Proof Coating for Walls

Dissolve 30 parts tin in 40 parts
hydrochloric acid and add 30 parts sal
ammoniac, Prepare a powder of 50
parts freestone, 20 parts zine oxide, 15
parts pounded glass, 10 parts powdered
marble and 5 parts calcined magnesia.
Make the powder into a paste with the
liquid first prepared. Add coloring
matter if desired. This composition
may also be used for repairing stone
work or molding statues.

+ %

Old varnish may be removed from a
metal surface by dipping it in equal
parts of ammonia and 95 per cent
aleohol.

N
y—e—p

Tempering a Hammer

Blacksmiths’ and machinists’ ham-
mers frequently chip around the edges.
This is caused hy the hammer being
too hard, says a correspondent of the

For Drawing the Temper

Blacksmith and Wheelwright, who ree-
ommends the following process for
drawing the temper:

Make a ring of 3}-in. round iron to
fit the face of the hammer. Then chill
the hammer face. Next, heat the ring
red hot and fix it round the hammer
and bring the edge of the face down to
a blue-color; remove the ring and cool
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the hammer head. The center will be
hard and the edges fairly soft and you
will have no more bother.

o o o —

Mica Winding Device

We had been having a great deal
of trouble with our producer-gas engine
- due to the short-circuiting of the spark
]Jlug The sparking device, which i of
the “make and break™ type, is so de-
signed that the miea insulation must

Device for Winding Mica

cover a stem over 6 in. long. After
sending the spark plug to several re-
pair hhnps with results which were un-
satisfactory, 1 decided to ftrv the
method here illustrated, which has
proved very successful.

First, 1 procured a piece of brass
tubing 8 in. Ifmg, and by means of a
hacksaw =lit it open from end to end.
Then I made a block of wood 7 in.
long and drilled through it a longi-
tudinal hole, a little smaller than the
hole in the spark plug, but somewhat
larger than the diameter of the tube.
Then by placing the tube in the hole,
with the end projecting, it was an easy
matter to twist the tube with one hand

while the mica was fed in with the

other. By overlapping the edges, I
found that scrap mica could be used in
this way with excellent results.

When enough mica is wound on the
tube, place one end in the spark plug
and push it in with a twisting motion.
The tube can them be withdrawn by
turning it backwards, thus allowing
the mica to release itself and cling to
the hole in the spark plug. By using
this simple device I can insulate a plug
in less time than it would take to get
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a repair man, and with results that
are much more satisfactorv.—Contrib-
uted by J. A. Manning, Manager: of
Manning Wood Fibre {Jc-, Owen
Sound, Ontario.

—.—H—.——_—-

How to Make a Focusing Glass

Remove the film from an old plate,
apply a thin, even coat of shellac and,
while it is wet, spread over the coated
side a piece of ‘white tissue paper. Or,
frost the glass as described in the
March number, 1907.—Contributed by
F. H. b:art:lml:ns,u't 241 Pine St., Eliza-
beth, N. Y. '

. &
A

A Dustless Ash Sifter

To make this device all that is need-
ed 18 a galvanized iron can, such as is
generally used for scraps or ashes; a
circular sieve, a wooden cover and some
round iron for making the links and
handle. The links are hung on serew
hooks screwed into the cover and sup-
port the sieve by means of hooks fast-

Dustless Ash Sifter

ened to the sides. In operation the
sieve may either be moved backward
and forward or it may be given a re-
volving motion. The revolving motion
is more effective at first, but soon causes
the ashes to pile up around the edge
of the sieve.
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Tool Holder

Take a piece of steel the right size
to fit the tool post. Split about 2 in.
back. Spread the under ends and file
the notches =0 as= to hold a picece of a
three-cornered file. Put a bolt on the
machine and screw to clamp the file.

Holder for Threading Tools

In thiz teol holder old files can be
used to make many different shaped
tools, says a correspondent of the
Blacksmith and Wheelwright, and it is
not necessary to temper them. Simply
break the file off at a convenient length
and grind up on the emery wheel,
leaving the teeth on the eves to bed in
the holder.

—*_‘_.—.

Cheap Method of Cutting Shaft

The end of a shaft often projects
into valuable operating space and in
many cases 18 VeTy annoyving or even
dangerous. In order to provide a
cheap and efficient method of eutting

Making a Shaft Cut Itseli

off the unneeessarv portion, a corre-
spondent of the American Miller recom-
mends the use of an ordinary flat file

and a weight, ag shown in the accom-
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panving sketch. The vertical timber,
T, has a hole at H to hold the file, F,
which bears down on the shaft and cuts
the =ame by its own rotation.

The weight, W, may be a brick or
other hean ohject and is fastened to
the file by a picee of wire. It may be
necessary to guide the file by hand at
first, but after the groove is fairly
started the file will guide itself.

A
- -

Boring Tool for Lathe

Round tool steel down to } in. can
be used to advantage for making bor-
ing tools. The -hma-l is to be forged
to a cufting point at A and, after bemg
tempered and ground, is r-hlmpvd he-
tween two grooved pieces of machine

Toal Past

Boring Tool and Holder

steel, B and C, shown in detail at D
and E. These are made just wide
enough to fit the hole in the tool post,
and when the screw is tightened up it
makes a very rigid tool. The grooves
in the steel elamps are made V-shaped
in order to accommodate different sizes.
Contributed by . Viall, Menomonie,
Wise.
—— il —————

To Make Transparent Paper

To make ordinary paper transparent,
spread a thin solution of Canada bal-
sam in benzole on the paper to be
prepared and allow it to dry. If the
paper used for thiz purpose i not too
heavy, the result will be a fine trans-
parent membrane, with a hard, clean
surface. This solution can be used to
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advantage for making blueprints, or
photographs of pictures printed on
opague paper.—Contributed by H.
Maude, 311 W. Main St.,, Madison,
Wise.

_-‘-\.H_._

Knuckle-Guard for Wheel Barrow

The deviee here illustrated was ex-
hihited at the International Exposition
of Safety Devices, and was pronounced

-

Prevents Injuring Knuckles

by some to be the necatest device on
exhibition, savs the American Ma-
chimst, It was designed and manu-
factured by a large manufacturing
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concern for use in their works, to pro-
tect the knuckles of those who push
barrows from being barked by doors
when pagsing through doorways.
. W p———

Clean funnels and measures for var-
nishes and oils by soaking in strong
solution of lye or pearl-ash.

R
L

. Gate for Wire Fence

In the western states where pasture
fences are constructed of harbed wire
it is frequently a ditficult problem to
construet the gates in a good substan-
tial manner so that the wires will not
sag and allow the stock to break
through. About the cheapest and most
practical method of overcoming this
difficulty is shown in the accompany-
ing sketch.

A round stick, A, is fastened to one
of the fence-posts, B, by means of wire
loops, C. Fastened to this stick are a
number of wires, 1), which are contin-
uationg of the fence wires. These wires
will be loose when the stick, A, is in
the position shown in Fig. 1, but when
it is turned by means of the lever or
handle E, which also acts as a latch,
the wires will be drawn up tight as
shown in Fig. 2.— Contributed by
G. G. M., North Bend, Neb.

Fig. 2

First and Second Operations in Closing Wire date
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Design for Frieze—London Plumber and Decorator

Using the Handsaw

To cut across.the narrowest amount
of wood 18 the most effective, or at
least the most rapid way of cutting
with a handsaw, says a correspondent
of the Wood-Workers” Review. This
fact is not generally recognized ; or, to
be more precise, it is usually ignored.

For instance, let a 6-in. board be
gawed flatwise; that is. so the “bhoard
will be cut across the broad side; then
afterward turn the board up on edge
and cut it off by sawing the short way
through it. It will be found that on
an average the board can be eut in two
much quicker when the teeth pass the
ghort way through the board.

Therefore the lesson to be thus
learned is, that when sawing a large
piece of wood, to so use the saw as to

avold the teeth all touching across a
broad surface at once, and to contrive
to make as short a cut as possible. In
order to do this in the most practical
manner a piece of timber of very con-
siderable size should be eut by begin-
ning at one corner and sawing to a
reasonable  depth. (See  diagram
marked A.) Then change the slant
of the saw so the timber will be cut to
the line B: then, as the cutting edge
of the saw will begin to touch a wide
surface, again shift the saw to another
position, or slant, and cut inward to C,
and so on D, E, F, ete., in their order,
as shown, In this way the timber will
positively be cut in two one-quarter to
one-half quicker than if it were kept at
one angle all the way through.
—_—————

Printing from Cracked Negative

Very satisfactory prints may be ob-
tained from cracked negatives, if the
film 18 not injured. Place in the frame
carefully and cover with tissue paper
or ground glass to diffuse the light as
much as possible. Rotating the frame
during the printing operation is also
beneficial. By making prints in this
way the cracks will be hardly per-
ceptible—Contributed by J. W, Beard-
1111::1*3, 301 13th St., S.E., Washington,
D. C.

————
An casy way to clean painted walls

+is to dampen a piece of flannel with a

few drops of ammonia in tepid water,
and wipe the surface gently.
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Making Boiled Water Palatable

Typhoid fever is principally trans-
mitted by drinking water. Boiling
kills the germs, but such boiling ren-
ders the water flat and unpalatable.
The following simple means can be ap-
plied by any housekeeper to make the
family drmkmu water both safe and
palatable. Tt is highly recommended
by Professor Marsden Manson, of San
Francizco, Calif., who has thoroughly
tried it, says {uuhmg Club Magazine.

1. Take exactly 2 gal. of water. If
the water is not clear, beat up the
white of one egg and add it to the
water before hoiling. This will gather
up every particle of forcign matter in
the water and carry it to the bottom.
The water should be brought to a brisk
boil and then stood ﬂbldL to eool and
settle.

2. Pour off the clear water and stir
into it « level teaspoonful of bicar-
honate of soda. Then stir in two-thirds
of a teaspoonful of hyvdrochloric acid.
This will make the water perfectly
safe, sparkling and refreshing, without
any flat taste.

S g

Adjustable Countersink and Drill

This tool is very useful for making
center holes in work to be turned up
in the lathe. A piece of tool steel is

Adjustable Countersink and Drill
drilled to receive a small drill, D,
which is held in place by a set screw,
S. The cuatting teeth, T, are made at
an angle of 60°, or the same angle as
the lathe center. These teeth may be
cut on a milling machine and should
be shaped like those of a reamer. The
cutting end is to be hardened and tem-
pered in the usnal manner. The great
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advantage of this tool is that the drill

may be replaced if broken or it may

be adjusted to any desired length.—

Lontnhuted by J. W, Beardmurﬂ, 301
. E. 13th St., Washington, D. C.

>

Thread Chaser for Tool Steel

As tool steel often expands when
hardened it is a diflicult matter to cut
threads which will be the exact size
after hardening. Not long ago I had
dgecasion to cut threads in tool steel,
and knowing the peculiar properties of
this material, allowed three thou-
sandths of an inch for expansion. But

Chaser for Hnrdmul Tool Steel

on trying the thread I found that it
was too large.

Not x\lhhmg to go to the trouble of
annealing and recutting the threads |
made a chaser, A, of a piece of brass
that would fit the tool post, B. A tap
having the required number of threads
was placed in the lathe and the brass
was fed up against it. The work, W,
was then placed in the lathe and flour
of emery applied to the threads. The
brass chaser was then brought up
against the threads, thus reducing the
size and giving them a good polish.
In this way the threads were eut down
much better and quicker than could be
done by annealing and recutting.—
Contributed by E. V., Menomonie,
Wis.

N S R

To clean old medals, soak them in

lemon juice for 24 hours or longer.
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Pump Rod Spring

This device will prevent the jerk in
the plunger rod of a windmill pump.
An old wagon or eeat spring will an-
swer the purpose very well and can be

Made from an Old Wagon Spring

fastened to the plunger rod by sawing
out a piece of the rod about 2 in. longer
than the height of the gpring. The
spring 1s fastened to the two ends of
the pump rod by means of iron straps,
the upper rod being fastened to the
lower half of the spring and the under
rod fastened to the upper half.—Con-
tributed by H. C. A., Brooklyn, N. Y.
—_———
Stock Solution for Preparing
Sepia Paper

FORMULA.
A. Carbonate of potagh. .. ......... 1 o%.

b - P e e R S 4 oz.
B. Gold chlordde . .....ciuieeseessas 15 31‘.
WEEED: e i m e hm ah Ty dr.

Mix solution A, stirring well, and
allow to stand till elear. 'Then filter
and bottle for stock. When wanted for
use add to 10 oz. water 1 dr. of A and
20 drops of B, which amount will tone
one sheet and give a warm sepia. The
bath will keep.
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To Insert a Hose Nipple

When it is found very difficult to
insert a mipple in a hose, such as an
air brake hose, heat the nipple to a
point where it will soften the rubber.
The nipple can then be inserted with-
out any difficulty, says a correspondent
of the American Machinist, but it is
well to have a bucket of water handy
to “mmerse the end in as quickly as
possible, g0 as not to spoil the hose.

N N Y
i

Rendering Wall Paper Washable

This may be done either before or
after the paper is hung.

Dissolve 2 parts borax and 2 parts
shellac in 24 parts water and strain
through a fine cloth. Apply to the
paper with a brush or a sponge, and
when dry polish to a high gloss with a
soft brush. Washing will not remove
nor smear the colors.

—_———

Removing Cinders from the Eye

As a safe and efficient means of re-
moving any foreign substance'from the
eve, a correspondent of the American
Machinist submits a scheme success-
fully used by the eve doctor in his
shop. A piece of letter paper is folded
and cut with a sharp knife to an angle
of about 30°, as shown hy the sketch.
The folded paper is then held between

Moisten Point Before Using

the forefinger and the thumb, and the
point is slightly moistened on the end
of the patient’s tongue. Then that part
which is cut at an angle is held a:
right angles to the surface of the eve
and brought straight down over the
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eveball until it comes in contact with
the substance in the eye, which it in-
variably moves at the first trial. If
the point is too sharp, bend it up a
little on the thumb nail.

—— - ———
Sawdust for Cleaning Hands

Sawdust is not only useful to put
under automobiles or other machines to
catch and absorb the dripping oil, but
is also useful to “wash”™ greasy hands
with, says Gas Power. The clean, por-
oug, angular and finely divided wood
makes an excellent absorbent and pos-
sesses enough  grit to make it just
the thing for working into creazes and
eracks and taking out the oil and dirt
both by absorption and friction.

—_——————

Belt Tightener

The aceompanving skeich shows an
casily construeted belt tightener which
was designed by a correzpondent of the
American Miller. 1t
consisis of  four
picces of wood which
mav be  anyvwhere
from 2 to 3 in. wide
and long enough to
extend 4 or 5 in.
ach side of the helt

to be spliced, and I R
in. thick. The ends F
shonld have the « .

sharp corners cut off
and slightly notehed
in, g0 that the rope

will mot slip off. %
Use a rope abont 2 ?_:
in. diameter or ahout e
the size’ of clothes-

line.

Place one of the wood pieces hehind
the belt above and below the spliee,
far enough apart to allow you to draw
belt tight and have plenty of room to
make the splice.  Place the other pieces
direetlv in front of the back ones and
drive two 6d. wire nails through each
and throngh the belt. Then take the two
ropes; make a 'oop in each and place
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loop over the two cleats at top, one on
cach end. Run the rope down around
cieats  at bottom, then back around
cleats at top. Pull up on bottom cleats
and tighten ropes, and when suffi-
ciently tight, wrap rope around upper
cleats and throw half hiteh over, and
it is fast for splicing.
P —

Shaper Used as Surface Grinder

Many toolmakers have run up
against the proposition of trying to do
@ smooth and accurate job of surface
grinding with an old and worn-out
machine. or else the machine is too
small to handle the job.

A shaper can be very easily used for
this purpose as shown in the above

Grinding with Shaper

illustration.  This method is far supe-
rior to the use of an old surface
erinder, both for accuracy and conven-
ience.  The emery wheel is electrically
driven and should rotate in the direc-
tion shown by the arrow. Care should
be taken that no emery be allowed to
get into the bearings, as this would
quickly damage the shaper. Waste can
be used to protect the hearings from
flying emery.—Contributed by A, J.
M., Denver. Colo.
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The cutting off of rails, bolts or
other metal when encountered in an
auger hole in wood is always a nasty
proposition. Let the length of the
hole be something like 4 ft., and the
obstructions the ends of some six or

Made of Steel Tubing

eight 3-in. bolts, and the job is all that
can be desired in the way of cussed-
ness, says a correspondent of the
American Machinist,

We had a launch hull all ready for
the engine when the eustomer suddenly
changed his mind and decided that he
wanted a reversible wheel instead of a
solid one. In this easge it was found
that the tube of the wheel furnished
with thiz make of engine was extra
large, necessitating reboring of the
ghaft hole.

It was found that if the hole in the log
were enlarged to the required diameter
for the shaft tube it would be necessary
to cut a little from the ends of the
bolts, eight in all, and the hole was
but 2 in. in diameter. 1t looked like
a new wheel and shaft for Mr. Cus-
tomer, who was a foreman in a large
factory.

He =aid he would get a large twist
drill and have a long shank fitted.
When the drill came we started it, the
lip of the drill got hold of the first bolt
end, and we strained until the log
threatened to split, without budging
the drill. I wished that I was in the
mining country and could run a dia-
mond drill in that hole. However, the
diamond drill gave me an idea. Pro-
curing a piece of steel tube about 10
n. long, and the same diameter as the
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hole required, I cut a series_of teeth
on one end, giving them a Slt:rhl out-
ward set. The teeth I then ecase-
hardened. For turning the bit I at-
tached to it a length of #-in. pipe.

We bored in with a wood bit until a
bolt was reached, and then cut the lat-
ter off with the cutter. It was slow
business, but did the job, We had to
reharden and sharpen the cutter sev-
eral times during the job.

—.-H—.-..’—.-

Threading Pipe With Cold=Chisels

Some 25 years ago the piping went
wrong af an ilnpmiant water station
of one of the railroads entering Chi-
cago. The Superintendent of Water
Service, who is respongible for the fol-
lowing account of the incident, got to-
gether such men and tools as he could
and hurried to the scene, =ays the
Valve World. Arriving at the station
he found the 4-in. wrought-iron pipe
broken gquarely off, only 2 ft. of water
in the tank, and no means of getting
a piece of pipe from any shop cut to
length and threaded inside of 24 hours,

Unwilling to interrupt the water
supply and determined not to acknowl-
edge defeat until the last resource was
tried, he cut a piece of pipe to length
with cold-chisels, chalked the un-
threaded end, placed it in line end to
end with a threaded old piece of the
same size pipe, and with a two-pointed
tram, one point engaging the thread of
the old pipe, the other ascribing on th.
chalked end of the blank pipe, he fol-
lowed the thread with one point, al-
ways keeping the tram parallel with
the axis of the pipe.

The path of ﬂw right-pitch thread
was thus aseribed by the tram point
on the chalked surface of the blank
end of pipe requiring thread. The
gpiral seribe mark made by the tram
was nicked with chisels, and deepened
and made continuous, until at the end
of an hour and a half a good thread
was cut, the job put up without a drop
of leakage and without interruption of
the water =ervice.
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Air Mains

Pipes supplving air to rock-drills
should be of a size to permit the pass-
age of air at a veloeity not greater than
25 to 30 ft. per second, while all bends
and angles (especially short ones)
should be avoided. as they add greatly
to the frietion of the air, and thus de-
crease the pressure. The friction of
the air is proportional directly to the
length of the pipe, and to the square
of its velocity, says Compressed Air.
For this service, pipes up to 5 in. diam-
eter are provided with couplings ; above
that, with flanged joints made up with
gaskets. Great care must be taken that
these joints are perfectly tight, as
the loss, even from a pin-hole, is
considerable.

—_——i————

Home=Made Chain Pipe Wrench

To make this wrench, procure a piece
of old bicycle chain, A, and a steel
handle, B, about 1 in. wide and the
same thickness as the solid links, LL,
of the chain. The handle should be
about 15 in. long. Make two steel
jaws, C, 5% in. or 4 in. thick, and rivet
to the handle by the rivets DD.

An old leaf spring or almost any flat
piece of tool steel will furnish the
necessary material for the jaws, which

This Works Well

gshould be cut nearly to size with a
hacksaw and then finished by filing.
1f the steel is too ‘hard to cut, anneal
it by heating to a red heat and allow-
ing it to cool very slowly. After shap-
ing and drilling the jaws, harden and

4
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temper to a dark straw color.—Con-
tributed by H. L. G., Milwaukee, Wis.

i
L

Yehicle Design from Blacksmith and Wheelwright
-

Pumping Without Attendance

A gas-engine-driven pumping plant
requires very little attention, if one
knows just how to manage. In a plant
where there are two engines used for
pumping water into a storage tank and
located more than a mile apart, one be-
ing run during the daytime and the
other at night, the operator lives about
halfway between the two engines. At
i :30 a. m. he passes the reservoir and
notes the amount of water and condi-
tions in general, and then stops the en-
gine that has run all night. At about
T o’clock he starts up the other engine
and then goes about his day’s work.
At 5 in the afternoon he starts up the
night engine and then goes to the other
and stops it. The engines require
gsome intelligent attention while run-
ning, but not constant attention.

At another plant, the oil tank under
the engine holds 20 gal. Only 114
gal., sufficient for 10 hours’ run, are
put in the tank, however, and when
this amount is exhausted the engine
stops of itself, and requires no atten-
tion until ready to start up next day.

—_—-————

For white solder for silver use:

ver, 1 oz.; tin, 1 oz

Sil-
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To Remove Fast Nuts

When it is found impossible to re-
move a nut by any other method, take
a hammer, hled"e
and a dull cold
chisel, as per sketch,
and strike several
blows, then change
gides and hit some
more, thus ecausing
the mnut to swell,
when it can be easily
removed.,  This will
remove the nut every
time, savs a corre-| .
spondent  of  the|
Blacksmith and
Wheelwright. unless
it is a very large one,
It can then be removed by heating to

neerly a welding heat and cooling
quickly in water.
—
Locomotive Turned Without Turn=
table

Several years ago 1 found it neces-

sary to turn a locomotive around to
head in the opposite direction. Hav-
ing neither turntable nor “Y™ avail-

able, I selected a place on the railroad
where there was practically no cut or
grade and a tangent of about 200 ft.
Placing the engine at the end of the
tangent, 1 cut the track at the oppo-
site end and swung it about 30 ft. (at
tte end) in a proper curve—keeping
the last 60 ft, straight to held the
engine—and ran the locomotive to the
end. Then T had the other end of the
tangent eut and swung on the upp{:r*-il(*
side in the same way, and again ran
the engine to the end. After repeatinz:
this proeess five times, 1 had the
engine replaced on the track, headed
the right way, the track, of course,
being kept in gauge all the time and
the curve in proper degree. Where the
ground on each side can be utilized
and the rail-joints are exactly opposite,
the track can he reset in the oppesite
direction without drawing spikes at the
* end,  The entire operation, including
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the rail connections, was done in two
hours and was performed with lining
bars and ordinary trackman’s tools.—
Contributed by G. H. Crumb, Bloom-
field, Mo.

—— il i—————
Welding Compound

Borax, 10 parts: sal ammoniac, 1
part: grind or pound roughly together
and fuse i a metal pot over a fire.
Continue heating until all the froth
has disappeared from the surface and
then pour the clear liquid into any
suitable receptacle to cool and solidify.
When cold grind to a powder.—Con-
tributed by Y. Pavlik, Jr.

—— - ————
Correct and Incorrect Designs for
Cveners

Many articles are designed for ap-
pearance at the expense of strength.
This is true of the eveners used on
wagons, which are often made with
the taper on the side which bears the
tension. The evener shown in Fig. 1
is designed for strength while the one
shown in Fig. 2 is ﬂvalgnm] for ap-
pearance, The conditions in Fig. 2

Fig- 2
Correct and Incorrect Design

are similar to those of a leaf-spring in
which the short leaves are on the
wrong side, because the grain of the
wood intersects the tapered edge in
much the same manner as the leaves do
in a spring.—Contributed by G. M. L,
New York City.
—_— -

Brass and steel may be cleaned
qumhh and cheaply by rubbing with
vinegar and salt, or with oxalic acid.
Wash immediately and polish with
Tripoli earth and sweet oil.
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g

How to Receive Wireless Telegraph
Messages with a Telephone

By A. E. Joerin, Wireless Telegraph Demonstrator

Any telephone having carbon in the
transmitter (all ordinary telephones
have carbon transmitters) can be used
to receive wireless messages, by simply
making a few changes in the connec-
tions and providing a suitable antenna.
Connect the transmitter and receiver
in series with three dry cells and run
one wire from the transmitter to the
antenna. Conneet the other transmit-
ter wire to a water or gas pipe in order

o
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Wiring Diagram for Wireless Telegraph

to ground it, and then hold the re-
ceiver to your car. Any wireless tele-
graph message within a radius of one
mile will cause the transmitter to act
as a coherer, thus making the message
audible in the receiver.

By using an ordinary telephone
transmitter and receiver and a J-in.
jump epark coil, a complete wireless
telegraph station can be made, which
will send or receive messages for a
radius of one mile. The accompanying
wiring diagram shows how to make the
connections. By putting in an extra
switch three of the sending batteries
may be switched in when receiving,
thus obviating the necessity of an extra
set of batteries.

Easily Made Book Shelf

A very cheap but useful and attract-
ive book shelf is shown in the accom-
panying drawing. The vertical strips,
A, may be § in. by 2
in. and are screwed
to four shelves, B, |>
each cut to the pui
shape of a quarter |-
circle. The serews
are all countersunk
and as the heads all | &
come on the side |
next to the wall, |2
they do not sghow.
The design might
be varied somewhat
to suit the fancy F=
of the builder, al- E=
though the appear-
ance of the shelf
constructed as shown is very pleasing,
especially so if the workmanship is
good and the wood carefully stained
and varnished. The total cost of the
one I made was less than 75 cents.—
Contributed by Geo. C. Murphy, 412
Critenden St., Owenshoro, Ky.

i
L

Cormer Shelf

b
-

Breaking in a New Pen

There are many ways of breaking in

~a nmew pen, such as moistening in the

mouth, wiping on a
blotter, dipping in
the ink and rubbing [
on the edge of the
ink well, etc.,, but
the best way that I
have found is to hold
a lighted mateh un-
der the pen for just an instant and
then plunge immediately into the ink.
This will effectually remove all the oil
or grease on the surface and, unless
the pen is overheated, will not draw
the temper.—Contributed by A. C.
Pearson, Duluth, Minn.
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How to Make a Jump Spark Coil

By the Mew England Coll Winding Co.

The induction coil is probably the
most popular piece of apparatus in the
electrical laboratory, and particularly
is it popular because of its use in
experimental wireless telegraphy. Ten
years ago wireless felegraphy was a
dream of scientists; today it is the
plaything of school- ht::!m and thousands
of grown-up boys as well.

Divested of mnearly all technical
phrases, we may briefly describe an
induction coil as a step-up transformer
of small capacity. It comprises a core
consisting of a cylindrical bundle of
soft iron wires eut to proper length.
By means of two or more layers of No.
14 or No. 16 magnet wire, wound
evenly about this core, the bundle
becomes magnetized when the wire
terminals are connected to a source of
electricity.

Should we now slip over this electro-
magnet a paper tube upon which has
been wound with regularity a great
and continuous length of No. 36 mag-
net wire, 1t will be found that the lines
of force emanating from the energized
core penetrate the nmew coil winding
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fine wire is very difficult and tedious,
and the results are often unsatisfac-
tory. In ordering the secondary it is
always necessary to specify the length
of spark desired.

The following method of eompleting
a 1-in. coil illustrates the veneral de-
tails of the work. The same methods
and circuits apply to smaller and larger
coils. The readv-made secondary is in
solid eylindrical form, about 6 in. long
and 22 in. diameter, with a hole
through the winding 1} in. in diameter
as shown in Fig. 1. The secondary
will stand considerable handling with-
ont fear of injury. and need not be set
into a case until primary is completed.
The primary is made of fine annealed
No. 24 iron wire eut 7 in. or 8 in. in
length, as the maker ]Jrfffﬂrs, and
bundled to a diameter of § in. The
wires may be straightened by rolling
two or three at a time between two
pieces of hard wood. 1f the amateur
has difficulty in procuring this wire,
the entire core may be purchased
readv-made,

After the core wires are bundled, the
core is wrapped with one or two layers
of manila paper. The straighter the
wire the more iron will enter into the
construetion of the core, which is de-

almost as though it were

but a part of the sur-

rounding air itself, and 8 ‘%‘ Secorclary
when the battery cur- = HninARARAIRAT
rent is broken rapidly a S[[Y

second electrical current W
is said to be induced
into the second coil or

==
[

secondary,

Canclerser

All or any of the
parts of an induction
coil may be purchased
ready - made, and the

—— i [——
Fig. 3

first thing to do is to

decide  which  of  the -
parts the amatenr me-

Fig- 1

Fig.2

chanic can make and
which would be better
to buy ready-made. If the builder has
had no experience in coil winding it
would probably pay to purchase the
secondary coil ready-wound, as the
operation of winding a mile or more of

Wiring Diagram and Parts of i=In, Inductlon Coil

sirable. Beginning half an inch from
one end, No. 16 cotton-covered magnet
wire is wound from one end to the
other evenly and then returned, mak-
ing two layers, and the terminals tied
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down to the core with twine. Core and
primary is then immersed in boiling
paraffine wax to which a small quan-
tity of resin and bees-wax has been
added. This =same wax may be used
later in sealing the completed coil into
a box. Over this primary is now
wrapped one layer of okonite tape, or
same thickness of heavily shellacked
muslin. This completed primary will
now slip into the hole in the secondary.

Should the secondary have been pur-
chased without a case, a wooden box of
mahogany or oak is made, large enough
to contain the secondary with an inch
to spare all around. with room also for
a small condenser, but if it 18 not con-
venient to do this work, a box like
that shown in Fig. 2 may be purchazed
at a small cost. A I-in. hole is hored
in the center of one end, through which
the primary core projects & in. This
core is to be used to attract magnetic-
ally .the iron head of a vibrating inter-
rupter, which 15 an important factor of
the coil. This interrupter is shaped as
in Fig. 4, and ig fastened to the box in
such a way that the vibrator hammer
plays in front of the core and also that
goldered connections may be made in-
side the box with the serews used in
affixing the vibrator parts to the box,
The condenser is made of four sirips
of thin paper, 2 vd. long and 5 in.
wide, and a sufficient qu.lnt ty of tin-
foil. When eut and laid in one con-
tinuoug length, each piece of tin-foil
must overlap the adjoining piece a half
inch, so as to form a continuous elec-
trical eireuit. In shaping the con-
denser, one piece of the paper is laid
down, then the strip of tin-foil, then
twg strips of paper and another layer
of foil, and finally the fourth strip of
paper. This makes a condenser which
may be folded, beginning at one end
and bending about 6 in. at a time.
The condenser is next wrapped securely
with bands of paper or tape, and boiled
in pure paraffine wax for one hour,
after which it is pressed under consid-
erable weight until firm and hard. One
of the sheets of tin-foil is to form one
pole of the condenser and the other
sheet, which is insulated from the first,
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forms the other pole or terminal. (This
condenser material iz purchasable in
long ‘*l[tp‘* ready for assembling.)
The wiring dmgrﬂm, Fig. 3, “shows
low the connections are mflqie. This
method of connecting is suitable for all
coils up to 14-in. spark, but for larger
coils better results will be obtained by
using an independent type of inter-
rupter,“in which a separate magnet is
used to interrupt the circuit. Besides
the magnetie vibrators there are sev-
eral other tvpes, such as the mercury
dash-pot and rotary commutator tvpes,
but these will become better known to
the amateur as he becomes more ex-
perienced in coil operation.
G

Automatic Time Switch

This device ean be used to either
open or ¢lose the circuit at any desired
time. An alarm clock is firmly fast-
ened to a wooden bracket and provided
with a small wood or metal drum, A,
to which i1s fastengd a cord, B. The
other end of the cord is tied to the
switch handle so that when the alarm
goes ofl the switch is either opened or
closed, depending on whether the cord
iz passed over pulley C or pulley D.

Fig. 1 L

Will Open or Close Circuit as Desired
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When the cord is passed over pulley
(, as shown in Fig. 1, the circuit will
be closed when the alarm goes off, but
if it iz passed over D the cireuit will
be opened. Pulley D is fastened to a
piece of spring steel, B, which in op-
eration iz bent, as =Imwn by the dotted
lines, thus causing the switeh to snap
open quickly and prevent forming an
are.—Contributed by Douglas. R-:ner
Roancke, Va.

—_— .~

A Neat Model Locomotive

Noting vour deseription of a model
locomotive made out of wood, T here-
with enclose a photograph of a loco-
motive and tender complete made of
brass, 52 in. in length including tender.
Gasoline is used for fuel qllppllml from
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on the cars are 5-cent ink bottles.
The engineer at the side of the loco-
motive 18 a picture out of a magazine,
and the picture of Hon. M. B. Cullum,
Mayor of Duluth, appears through the
cab window.—Contributed by Chas.
Rigdon, Plumbing Inspector, Duluth,
Minn.

—_——————

Protection of Spring Lock

After shutting the front door and
hearing the spring lock snap into its
Hm ‘ket, most people go off with a child-

like fmth in the :afirt;. of their goods
and chattels, But the cold fact i= that
there is scarcely any locking device
which affords less prﬁtcctmn than the
ordinary spring lock. Tt is the sim-
plest thing in the world for a sneak-

The Locomotive Has a Speed of 6 Miles an Hour

a small tank in the tender; the boiler is
made of 5-in, secamless drawn brass
tube with one 3-in. brass flue running
the entire length of the boiler. It is
provided with steam hbrakes and steam
whistle, springs and equalizing lever.
Cylinders 14 in. by 2-in. stroke. Drivers
are 6 in. in diameter. The locomotive
will Tun on circular track with a speed
of about 6 miles per.hour, the gauge
of the track being 5} in. The whole
locomotive and tender weighs about 87
Ib. and was made by the undersigned.

The enclosed pmture was taken in a
gtore window where the locomotive was
put up for exhibition. The background
consists of a photograph of a lake in
Dakota cleverly arranged by the artist
who took the picture. The roadbed as
well as the cars are made up for the
occasion from magazines. The wheels

thief to slip a thin knife between the
door-casing and the strip, push back
the bolt, and walk in,

Fortunately, it is equally easy to
bloek that trick. Take a narrow piece
of tin 3 or 4 in. long, bend it at right
angles throughout its length, and tack
it firmly in the angle between the
casing and strip, so as to make it im-
possible to reach the bolt without tear-
ing off the strip.

Another way is to drive nails through
the strip at intervals of half an inch,
enough to protect the bolt fmm
tampering.

o e

A good imitation amber may be
made of the following ingredients,
melted carefully together: Pine rosin,
1 part; shellac, 2 parts; colophony,
15 parts,
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RECORD LOAD FOR 1307.—The record breaking load for the past winter was the one

shown in the above illustration.

distance of four miles, and contained 20,000 ft. of white pine.
The value of the load when sawed up was about

distance by one team, except on the hills.
$500. Y

It was brought into the mills at Tomahawk,

Wis., a
It was hauled the entire

BLASTING A BIG BLUFF

It took 1,400 kegs of giant powder,
poured into hundreds of holes drilled
deep into the bluff for four months,
but when the contractor touched the
button, literally, the whole thing top-
pled into the Columbia river. All’ this
happened oppesite “Eighteen Mile
Island,” on the line of the new Port-
land and Seattle which “Yem”™ Hill
is pushing down along the north bank
of the Columbia. It cost 6,000 to eall
that bluff, but the show-down was well
worth the price, for now instead of
an expensive tunnel, simple grading is
all that is necessary at that point.

—r . :
POULSON WIRELESS PRO-
GRESSING

Vladimir Poulson, the Danish in-
ventor, expects =oon to establish wire-
legs communication across the Atlantie
from Denmark to America. He has
crected a station a few miles from
Copenhagen and an American station

will be completed in a few w E'E'k:-u. His
system is based on “singing” electric
waves which, he says, have inexhausti-
ble power, where the spark system
loses energy over long distances. Mr.
Poulson first perfected his system for
a distance of 40 miles, increasing it
to 190, 380 and 760 miles; now he de-
clares that he can operate over greater

distances than the Atlantie’s l)rml]t'n
—.—H—

PLAN DEEP WATER CHICAGO TO
ST. LOUIS

A depth of 24 ft. from Chicago to
Peoria and 18 ft. from there to St.
Louis is perfeetly feasible, according
to the report of the commisgion ap-
pointed by the governor of Illinois.
He has sent the report to the state
legislature and urges legislation to pro-
mote the project. That would mean
a flow of 840,000 cn. ft. per minute
through the Chieago drainage canal,
and the development of 173.000 hp.
available between Lockport and Utica
—if the legislature agrees, and if the
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Niagara Falls preservation society
keeps still, and if Canada does not
“view with alarm.”

PO R

TO RACE UNDER WATER—PRIZE
$4,000,000

The most novel race for the largest
stakes ever offered will take p]al?e
under the waters of Narragansett Bay
gshortly. The contestantz will be the

———

The *'Lake"

pride vessels of two noted types of
submarines, the “Lake” of the Simon
Lake company and the “Octopus™ of
the John P. Holland type. The stakes,
valued at $1.000.000, are the contracts
for the proposed new submarine war-
ghips for the United States govern-
ment.

The contest cannot fail to be one of
thrilling interest, but owing to the in-
convenient location of the course, the
spectators will be few. The first sub-
marim flotilla, i."ﬂ!lhiﬁtinf" of the “Por-
poise,” the ""'ahark and the ¢ ‘Plunger,”

The ““Octopus'

under command of Lieutenant Chas.
P. Nelson, will be in attendance, and
from observations made from these ves-
gels the race will be decided. Both of
the contesting vessels have been put
in splendid trim, for the firms repre-

POPULAR MECHANICS

sented have long been rivals and more
depends on the outcome than the mere
awarding .of the contracts which occa-

sions the race.
1—.—‘—-‘—

A CEMENT INJECTOR

This is a French device for injecting
liquid cement between the earth and
the convex surface of the tunnels of
the Metropolitan railway. As is evi-
dent from the cut, the cement is con-
tained in the right-hand eylinder. An
electrie motor pumps compressed air
into this, and so the cement is forced
through the pipe and nozzle which the
workman has thrust through a hole in
the arch. It is expected that the

Cement Injector

cement will be forced into all openings
in the earth, and also spread out over
the outer surface of the tunnel, thereby
preventing  the collection of water-
pockets and seeping.

e

CAMELS ASSIST AUTOS

In a 5,000-mile automobile race
through Asia and Europe from Pekin
to Paris, to an important degree the
success of the event will depend upon
camels. Three weeks before the race
hv,c_rml- a caravan of these “old reli-
ables™ laden with gasoline for supply-
ing the competing cars will file slowly
nut of Pekin, to distribute the- fuel
supply along the full length of the
course. Thue is the latest type of
racing car dependent on the old-time
“ship of the desert.”
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The 2-Cycle engine sensation of the year, entirely new design, improved and perfected in
every detail, introducing many exclusive features which challenge comparison with any other
engine of its class regardless of prize.

Patents
Pending

Complete Engine—
.With Fresh Water Boat Fittings $39.90
With Salt Water Boat Fittings 43.90

Weight, bare, 52 pounds ; height from basc 11} inches. Swiftest, most powerful, eficient and reliable engine of its
size on earth. Drives Canoe, Rowboat or 14-20 foot Lauanch with load, 6 to 10 miles per hour. Easy to install and oper-
ate. Reversible—runs either way. Unfailing endurance powers—economical and safe—cannot back fire. Simple and
compact in design, strong and durable in construction. Elevated gearless commutator of special design, plunger pump
without visible pipe connections, perfeet lubrication. Highest grade material and workmanship,

(LAUNCH'Q) BELLE ISLE

o _ ———MARINE ENGINE——

Most perfect double cylinder 2-Cycle

ST R and|  Dngine on canth—exces all oihers in
o e e R et ] el aill comoactner of eabls Sl
sty b e T pactucss of arrangement,
e strength and durability of construction,

Price of eversthing complote, except planking (which and in swiftness,

can ba purchased locally to gave freight), including
engine with all pecessories and fresh water hoat fit-
tings, with full instroctions for setking np bnm,sag gu
installing snd operniing engine, ete., only, ... .
Vory best materis]l and workmanship guarsntoed.

DEBCRIFTIVE CATALOG FREE.

Belle Isle Motor Co. *%* Deiroit, Mich,

LITTLE HUMMER

MARINE ENGINE

The 2-Cycle-Engine-Marvel of the Age. Entirely new and im-

power, efficiency and
reliability of opera-
tion. Lowest in price,
yet the only engine
in the world which is
sold subject to ap-
proval for 30 days’
actual trial,

P R Dlslate, Keromne. or Aot MADE IN TWO SIZES
| 5 H.p. Bare No. 1—5 to 6 H. P., Bare Engine.............. $67.50
i — Engine Complete Engine with Fresh Water Boat

| COMPLETE ERGINE
g l}l with Fresh Water Boat

R S S S ———— $99.90

i R kg e g No. 2—9 to 10 H. P., Bare Engine........... $117.50
\ $76.00.  Swifiest, most powerful, Complete Engine with Fresh Water Boat
fn;'t[; 1%':::?“]?,:: ffn:tr'_IA;:::;,rt:]% Fll:tmgs... 1 e R R O .5]5?.90
R Vit er & budlt s visesh, it g
eannot back-Are  Bold ;I.::d.«e-rr IF!-'FFT'I”' Gnar;nt:,e. : B E L L E I s LE M DTO R c o »
Bellelsle Motor Co.,lept. nDetroit,Mich  Department 10 DETROIT, MICH.

Please Mention Popular Mechanicg
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Why Not Reduce Your Insurance

And pay for this clock with the savings? Besides
knowing that your property is properly watched,
by installing the Beyer Patent, Latest
Improved Watchman’s Time Detector.
Approved by the National Board of Fire Under-
writers. Buperior to all other systems, Illustrated
catalogue sent free upon application.

| HARDINGE BROS., Jmiscm,

| 1034-1040 Lincoln Avenue, CHICAGO, U. S. A.

,EtoBecomelndependent
it BE A [EADER

ADVERTISE YOURSELF—BE THE FIRST IR

GIRL AB LOCOMOTIVE FIREMAN.—Miss Hearietia
gnyder, of Philmont, N. Y., bas suceessfully passed the
examinations of the Hallway Bducational Association of
Brooklyn and secored a @ gradoation certificate showing
her competency to fire a locomotive. The young woman,
whe is 20 years old and very strong, wishes to become
& locomotive engineer and has applied for a job as fire--
man. She declares that shovellng € or 7 tons of ecoal
a trip would be child’s play to her.

Bt 0 e A s
= YOUR OWN TOWN T0 HAVE A GUESSER LIVING BEELETON FOBED FOR OBESITY.—An ex-
ceedingly thin man taken up In Parls on a charge of
KO PUBLIC PLACE OR RESORT vagabondage, said that hiy profession was posing as a
- COMPLETE WITHOUT ONE mwdel for cbesgity. He explained further: **Why, It was
e ![fl ll;jis ;.*.'m‘: llwns 111t il.ho. selrvltglr ::E &1 mﬂnlm?fmﬂi
= of chemlcal products which redoced obesity. T
ﬁ Others have become rich op- a mall of rubber whicl could be inflated like a (Fllﬂ]-
HI‘HEEE onr machines why not matle tube, Then "1 was photographed.  Afterward my
‘3 you? Suppnose you b??éﬁhjt%‘:m portrafit was exhibited In a ecase with the inseription,
E”f;“‘*Ih:?'“r:L:"ﬁ'= vp.::hu pm:r:: ‘Before  treatment.” The rubber was then deflated a
= g, Popainp gy PRt rig little, and another photograph was taken, entitled, ‘After
ﬁ whi,_.hnmmm“.w.nm_m,pm,ﬂ.’ i month’s treatment.”  Finally, I was divested of my
E and with your share bought more scales, rubber "garment, and a photograph of my orlginal self
& Say you only bonght ono the first year, taken, It was labeled, *After two months' treatment.' ™
- two the serond, four the third, eight g e e LT
= the foarth snd sixtesn the fifth year, INCREASED UBE OF MOTOR CARB.—M. Faroux, a
< yon would have thirly-wo scales in French statisticlan, estimates that about 550,000 motor
i vparaiion, ‘I&Ethi '3*3‘:1"}' h';';“';:n' cars have heen manufactured in the nine years sinee
g g;:dﬁ’;::" pr':r:nl gul‘d?mertJ:‘a the experiments of self-propelled romd vehicles first sne-
- sl e d-mg spare time, ceeded, These machines =old for more than a hillien
4 Cin you invest $100 in any bosinoss dollars. Until a year age France, the ploneer, led the
t {hnt will multiply ns rapldly T Wo an- world im the production of the motor vehiele. Now the
) swor N r!ﬁt suppose you lnvest Unfted States has taken the lead. Aceording  to M,
= $1,000 the first year and multiply your Faroux, the United BStates built 60,000 antomobiles in
n geales . nt the same l‘hjll'?- l‘““d""‘"-"il‘i‘ 1906; France, 05,0005 England, 25.(000; Germany, 2@.000:.
) Lo dtorer by i A8 Italy, 19,000, and Belginm, 12,000, In 1901 the United
b= i sl nﬁ:' Thase fig- States bullt only 514 cars, and that same yenr France
= btes hre consarvative  Wa can prove buflt 28,711, There are 20,212 automobiles owned within
" it. Speclal prices and terms in lots of fifty miles of the New York city hall.
tore Or ImiOrE, —— i
= o o Mistrated oo MADAMITE INSTEAD OF "BRASS._.Thls is & new
.l - i ll_'.‘_‘ of which the Aase 15 aluminum bu the exact com-
We “:W.ﬂ“hr:*‘;::f“n':;“' e pozition is & secret. Although sbout ope-third the weight
it of brass, Itz tensile strength = double, and Itz reslstance
Coin Operating Machines to compresslon nearly quadruple.  The special fleld for
its use, econsequently., =eem= fo be in manufacture of

machinery, althoungh its sonorous quality makes it a pood
bell metal also, Helng non-corrosive, the new alloy will
not  tarnish, and it takes a high pelish.

WATLING MFG. CO.

151-157 Jacksen Blvd., Chicago, lIL.

TuelDEAL SIGHT RESTORER

The Ideal Eye Masseur

Indistinct Vision, Muscu!ar Troubles, Chronic
Diseases of the Eye all successfully treated by
Scientific Massage at any age.

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

Please Mention Ponular Mechanics
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25/
REDUCTION

TWO VOLUMES, comprising one 400-page text-book,
nearly one foot high, bound in !4 red moroceo leather,
marbled edges, printed on the highest grade paper,
gold stamped titles, and a handsome portfalio contain-
ing 58 large detail plates 11x 15 inches in size,

Five Ordersof Architecture

A were work for archilects, drafivmen, carpenters and
architectural stone and sheet metal workers., '
The simplest and most comprehensive treatise on the
Greek and Rowan orders et published. Iflustvated
with over 30 sections and details drawn o a scale.

This work is compiled from the representative in-
struction papers of the American School of Correspond-
ence. It has givem such universal satisfaction that
merely as an introduction for the Architectural courses
of the School we have deeided for the next 30 days to
s¢ll this complete set for

$12.00 instead of $16.00

* A postal card or a letter will bring a set of The Five
Orders of Architecture to you by prepaid BXprass,
if you mention this magazine. Study the books care-
tully. If satisfied, send us $2.00 within five days and
$£2.00 2 month for five months. We will remove the
books at our expense on notifieation from you if they
are not adapted to your needs,

You cannot lose any-thing by ordering the books
now, even if they do not fulfill your requirements,
You teill lose $1.00 by delaying your order beyond
30 days.

American School of Correspondence
CHICAGO

379

Refinish Your Furniture

Do It Yourself

Make it more
~ serviceable, sty-

; lish and
in har-
Imomn r
with your
other fur-
nishings.
It is very
# simple and
g\ fascinating,
k| Hundreds o f
home - lovin
men an
women are making their
homes more beautiful by
following the instructions
in our 48-page color book,
y sent FR]%JE on request.
You can easily and eco-
nomically finish or refinish new or old furniture,
woodwork and floors in Weathered, Mission,
Forest Green, Flemish, Mahogany or any desired
shade with Johnson's Electric Solvo, Johnson's
Wood Dye and Johnson's Prepared Wax,

First remove all the old finish with Johnson's
| Electric Sclvo. Then apply eur Dye to the clean,
dry, bare wood, and when it is perfectly dry apply
our Wax with cloth and rub to a polish with dry
cloth. A beautiful wax finish in any of the above
| named shades will be immediately produced.

Oid jinish portially
remaoved showing
grain of wood.

. Johnson's Wood Dyes for the artistic coloring of
wocd (all shades), ¥-pint cans, 30c.; pint cans, 50c,

| Johnson's Electric Solve (for removing paint, var-
nish, shellac, ete.), pint cans, 40c.; 3 -pint cans, 25c.

Johnson's Prepared Wax, a complete finish and
polish for all wood—10e, and 25¢, packages and large

size cans. Sold by all dealers in paint.

2 Cans FREE

We want you to try at our expense Johnson's
Electrie Solvo, Johnson's Wood Dye, so we will
send yon absolutely FREE preFaid 1

a

can of Solvo and 1 can of Dye (any ;,‘J PAG

desired shade) if you will send us s. C

your paint dealer's name. Use -
Johnson

coupen to the right and send today. ./
We will also mail you FREE & Son,
our 40-page color book—*'The Racine, Wis
Proper Treatment for Floors, ./ ’ )
Please send ma

" M 'i'
Waoodwork and Furniture. / FRER an tar youe
S offer 1 can of John-

S. C. Johnson ./ son's Wood Dye.....

¥ ...5hade and vour
& Sﬂ'ﬂ 4 40-pagebook. My paint
’ ; dealer’s nameis '

1 “Iﬂ[nﬂ, Wis- 'l"* H""! """" ”L;"""H"----Hl-u

“The Wood-
| Finishing £ MY DEIIR . iviisinnniiT i anis
duthorities.” S Myaddressis........eveiiiisiaseene

TERE R AR EE RN N RS AR RN s e

Please Mention Povoulor Meshandos
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A LIVE SUBJECT FOR EVERYBODY — THE GASOLINE ENGINE
How do yon keep posted—we can help you through GAS POW ER—80to 116
pages—Monthly—One Dollar a year—(3ives the best information Its sdver-
tisinge shows the best poods in the trade—Sampls copy fres. Apents wanted,

GAS POWER PUBLISHING 0., 802 Ship $t., 8§t. Joseph, Mich.

REVERSIBLE
MARINE ENGINES

1}4 to 30 H.P.
Send for Catalog.,  Prices right.

{ BARE )

| $49 %

Reliable, Reversible, Two
Cyele. Two and Three Port.
Guoaranteed for one year.
Simple and easy to operate.

Our Free Catalog C4 is
worth your having.

TERMAAT & MONAHAN CO.
Oshkosh, Wis.

THE MUSICAL SHIF.

T]'.EE '1.“]"?1 lul‘["I plays ”HI!I wiolin,

Zon 3 And **Jlmmy-legs'" the Hute,

Send 10 cents in stamps for our book * Ignition, Vaporiza- The bo'sun on 8 horn Francala
tion, Installation and Operation of a Motor.™ Is learning fast to foot,

Th HE iE ar,
UNITED MFG. CO., DETROIT, MICH. O etet o CaMline tong
The captain in hig cabin, too,
Has placed o graphophone.

——
THE MIETZ & WEISS

Some Iubber in the starboard watch
n'llﬂﬂﬂls E"ﬁI"Es Manipulates the bones,
A concertina and a fife

Statlonary, 110 160 H. P, The youngest mlddy owns,
Marine, 1 to 140 H. P. But all the horns and other things
Ower 50,000 H. P. in operation, You bet are thrown away.
GENERATOR SETS, PUMPS, And every man Is at bis post
HOISTS, ET0. When the guns begin to play!

] —Miona Irving, in The Blue Jacket.
128-138 Mott o
EE!‘I FOR CATALOGLE P. M. A.MIET New York = — s -y
—_— STRAINS ON LARGE SHIPS.—It is generally believed
that the ill-fated turhine destroyer which was lost sowe
WATERLOO VAPOR COOLED years ago off the East Coast broke her back because she
was not =trong enough to stand the giraln of heavy seas.
GASOLINE ENGINES Some ldea of the strain ta which ocean liners are sub-
3 ected 15 afforded In an artiele on the precautions which
The only horizontal vapor cooled ave heen laken to protect the hulls of the new Cunarders,
gasoline engine in the world,

When the ends of six hundred feet ships are wave sup-
ported the wvessel sags In the middle; when the wave 18

.E}.E;?IFE% amidships the vessel sags at both ends. The effects of
and cannot thiz longitudinal bending reveal themselves in an exiraor-
fra dinary way. In recent years rivets have been sheared on
[28Ze. the topmost decks of ships, steam pipes have beem broken,

and plates baekled. To provide for the alternate lengthen-
1 Ing and compression of the decks they are now cut in

two or more places and sliding jointe are provided. Dur-
ing an unofficial trial of one of the OGerman-American
bhoate in a heavy seaway, the sliding jolnts on the topmost
deck were fa.'ruu.:]i to sl;nwju lum{ ;un-r:-u:ent utl'h thr_;-r-
quarters of an inch, the nints closing ap a8 e =hip
Th&kinﬁonfa.!lmullnﬂ engines. Our catalog will tell buried her head in an oncoming sen, and opening out as

Patented
May 15, 1806

you all about them, also our power and sweep feed | | the wave moved to amidships, while on the deck below
grinders. Bend today. the plating .-:!Imni.‘ud algns gﬂrmurk-;hﬁ' j";dt tl_'ui- oaﬁ::m i:g:
squeezed entive ut o L] u oints 1N, 2 L
WATERLOO GASOLINE ENGINE CO. planking. il
1021 Cedar Street Waterloo, Iowa

MakeYour Own Light

Tae PAIREANKS-MorsE Eleetrie Light Outfit gives
plenty of good light at a moderate cost,

Gas, (iasoline or Kerosene Engines for all pnx-
poses, from 2 h. p. up.

Send for illustrated Catalogue No. C 449 Gasoline
Engines. -

Fairbanks, Morse & Co.

Monroe Street, Chicago, IlL

Dlaaess MWention Popular Mechanics
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What isa 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

reg ister.

7 miles per hour.

Drove her 1200 miles on 110 gallons of gasoline at
Wheel 32 mch x40 inch pitch, four blades, motor turning S00 revolu-
tions, geared to wheel shaft, 20 and 48 teeth.

A twin cylinder 7 H. P. Marine Motor used by

RELIABILITY - saiss sk e

to our sho p for a new n:rank shaft.

Sent
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, 35 H. P. UP

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

HORIZONTAL AIR-COOLED MOTORS
114 and 24 H. P. Equipped

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

agency.
AIR [:BIJI.ED MllTﬂR C0., LANSING, MICHIGAN.

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

WATER MOTOR, S-in., $1%

Larger Sizes Proportionately Low

et Attach to any faucet, and will run fan, lathe, sewing
and washing machlone, alr ¢ompressor,
ete., e, Hellable 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, Re- &
ducing Wheels, Planimeters, Address,

I LIPPINCOTT M. S. CO.,
MNewark, - L Mew .I-eﬂtr

“GET THE BEST”

which meansa

The Clipper
Water Motor

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

Bu 1m!a tnrttrl‘m I:mr and
wiatch him “get busy.

Sand for eircolar with full
description and price.

L. E. RHODES
HARTFORD, CONN.

=

L+ } .

MARINE MOTORS

Are simple —smooth —
sss ulet—apesdy—powar-
ul reversible amnd
Beat small

raqul reé no eranking.
motors in the world at any price.
Price Includes full boat equipment, ready to
Install, Including propeailar s]m
lt'uf'l‘.'ln; box, plog, switch,

|, eoll, battaries,

wire, oil, ncrwufﬂrfmtf;g 3 H : EE

imriu!mt and nwfill
allt gasoling tan Catalogue

G sizea sent free.
CAILLE PERFECTION MOTOR CO.
1311 Second Ave., Detroit, Mich.

and piping,

i el ki Fhasw 22T Bl ol o Fua
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TUntil you investigate

DO"“”HW'GMSOUWE]HM"NESmﬁmmw

sene or alechol engine, superior to any one eylifider engine; revolubioalsing powaer .

durability. Costs Less to Buy—Less to Ran. Quickly, sasily started.  Vibration p
portable, station or traction engine, SESD Fon CATALOSUE.
THE TEMPLE FPU

Its waight and balk are half thai of single eylindar angines, with
y avercomne, Cheaply moun on any wagon. It is & com

FlR LT

P 00., Mfrs.,, Meagher and 15th Sts., Chicagoe. THIS IS OUR FIFTY-THIRD YEAR.

= |
The Victor Marine Engine

The Engine yon have been looking for; safe,
sure and noiseless., A new and perfect
model, DMstincily new and prowinent fest-
ures—Socl as water conled bearings making
s largesaving in greass, The groase being al=
ways stiff makes it easy 1o keep ongine clean.
Grooved shafts preventing blowing froi
| case. End bearings having half boxes to

iakes up wear. Crank pins have conter oils
wra, all bearings habhitted with bost hahbitt.
Workinanship and material the best, Those
mew features make It & superior engine.

Bullt by

R. S. HILL, 24 Woodbridge $t., E., Detroit, Mich.

No Better Gas or Gasoline
Engines made than the

FOSS

ENGINES, )
8imple, Bubstantial, EMclent %
Catalog on request, [
Foss Gasoline Engine Ce.,
Kalamaroo, Mich.

Look at the Neat Design!

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

Handsomely fin=-
fahad.

s

Bora 34 Inchoa;
stroke 3 inches,

These engines will
develop over 2 H. P.

Write for
1#Pll

to 16

olors.

AMERICAN

MOTOR. CO. EAUCLARE, WIS.

BUY A GOOD —__
(MISSOURI) ENGINE

It's cheaper in the end. (That's
what my customers eny.) My 3 H. P,
Engine drives 22 launch. Price with
full launch ootfit, shaft, prupallrr
tank, batteries, o nill, plplnf ele.
extras. Everything furnished H.lﬂ.

Send for catalogus of 3 to 25 H, P,

H. LIPPERT, St. Louis, Mo.

—

Chapman Economizer

1} horse, but tested to 3314
f cent above rated power,

H‘T buy & CHEAP engine: it |

Buy lha simplest,

atm and best dest Eﬂn £r-

ne at the lowest ible price;

t's right, we build them,

CHAPMAN ENGINE WORKS, Marcellus, Mich,

High-grade MARINE and
AUTOMOBILE ENGINES
2 to 30 H.P. 2and 4-cycle,
latest Improvements; best ma-
tarial; lowsst prices. Also sell
castings, with drawings.

State your want.

HOULE MOTOR WORKS,

680 East 51.. Holyoke, Mass.

RACE BETWEEN TRAIN AND BARN.—That Is a good
deal like the old story of the race between the hare and
the tortolse, and strange to =ay, in this case also the
toriol=e won. 1t was a heavy freight on a8 down grade,
and the barn was a big one which was started rolling
down a steep hill by a high wind toward the track of the
Chesapenke & Ohio railroad, The engineer saw it rolling,
and although it was nearly half a mlle away, koew he
could not stop his heavy frelght In time, 8o he put on all
steam. Almost safe, but not gulte.  The blg barn just
gtruck the caboose, demollshing that sod t=elf, Nobody
burt, for the crew jumped in 1ilm,=-

—., .—

TRAGIC EEALIBH.—I'-HH-I]{,;M[ to make a moving ple-
fure holiday was the fate of Willlam Zeltz, an actor, neap
Loniden, Ih'.'ll!:ll] too securcly to a rafleoad track, bhe was
literally ground to pleces hy an express trafn and strewn
along the road bed, his hlood spattering the frantie pho-
tographers whbo had placed him there to be the central
figure in an lmaginary traln-wrecking scene.  Arrangements
had been made with the rallrond company that all trains
should #top at a gliven polot while pletures were belng
tnken, but somebody blondered, and poor Zeltz pald the
penalty. Two of the photographers falnted and were taken
to the hospital; the rest of the party were arrested. Some
one ought to saffer fur a blunder which was worse than a
crime, and in England he probably will.

[MOTORS

For Marine and Vehicle Use

Williamson Motor Co.

Experimental Work Solicited

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

turned out of the h by us.

WONDER

- =
OUR 3 TO 4 H. P. MARINE ENGINE, ONLY WEIGHS 128 POUNDS.
Bearings are made of the best cop

r hardenad babbitt. Crank shafts made of hand forgings
ting rods made of bronze. Equl of a float £

carburetor of our special deslgn. 'We use only the best grade of ollers, colls, and plugs which
15 & vary Important factor to Insure satisfactory results.
16 ineh 2 blade propeller 200 revolutions per minute. Judge the spead b ttm modaln our
boat. Send for catalogue and agency proposition.

Wonder Mfg. Co., 240 Tallman $t., S.vracuse, N. e

We guarantes this engine 1o turn a

Sizes from 1% R,

pa=
Please Mention Popular Mechamics
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Reerless

Only Sand,
Cement and
Water are Used

Building
Blocks

No Experience Necessary

Only common labor required. With our instruc-
tions the inner can make as good blocks as an
rien mechanic. .
Concrete 18 stronger, warmer, more attractive
and better in every way than brick or stone, and
complete in a house costs no more than a frame
structure. One barrel of Portland Cement will make
about sixty of these beautiful blocks 8x8x16 inches.
Send for our new {llustrated catalog of machines for
ma ocks. It tells all about mixing, ete,

Medisa Concrete Machisery Co,

28 Court Birest, Medina, Ohio

'MR. REPAIR. MAN

b

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

el
e
&
"

IDEAL LAWN MOWER GRINDERS

and sharpen your Lawn mowers in the only np-to-date, rapld,
accurate and srlentiflc way., The 1907 model I8 now resdy and
containg features that make It veeiul the year roand. We
can't begin to mention them hers, but a postal will bring fall
description price, ete. Ask your jobber about this machine.

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

Latest Design of Stanley ®. DuBrie

Engines that are put up right are
built on scientific principles and are
built to run as well as to sell. We

build all sizes.

Write for deseriptive eatalog

The Peerless Marine Engine Co.

325 Jefferson Ave., Detroit, Mich.

ARE
WITHOUT EQUAL
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

ASK YOUR DEALER
TO SHOW THEM

SERD FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

NORTH BROS.
MFG. CO.

PHILADELPHIA, PA.

Please Mention Popular Mechanics
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More horse power for your money
than any other metor built.
The only two eyele, two port motor built that runs equally well
On Gasoline, Alcohol or Kerosene;

2 Horse Power Bare Motor 32 4

positively will not hack-fire; built in our own modern, up-to=date plant, devoted
exclusively to building two cyele engines in three sizes: 2, 4 and 6 1. P.  Eleva-
ted Gearless Commutator: long babbitted bearings; drop forge erank shaft and
connecting rods; ball bearing thrusts, Strong, compact and reliable 2 H. P. motor,
Complete ontfit, spark coil, spark plug, H‘.-.'H:'llh hutteries, u||:||t1.'-t',_'|1|'|-]u-|]l-r wheel,
coupling, shait and stnfling box, $39.00, iresh water. Positively guaranteed
arainst defective workmanship and material. 4 I P. complete outiit, $64.00,
fresh water. Send today for free catalogue.

SAINT CLAIR MOTOR CO., Dept.E. DETROIT, MICH,
S R R AL

DISCEIMINATION IN RAILROAD FARES.—Why should

T ten people who exall themselves a theatrleal troupe be given
ﬁfﬂ:&ﬂrﬁﬂd lower rates of travel tham any othef company of ten pedo-
LTl plet The Interstate Commerce Commission *“‘gives it up,”’

H B iy at . and &0 will the poblie.  The commission does even bhetter
F=¥iwe, Separate rlce and declares that, if the rallriads do not stop such dis-
o erimination, the gquestion will e brooght Inte eourt for
suthoritative settlement. Here's hoping that one or the

00 uther will be done.
— -
 Je— FOUR THOUSBAND MILES TO SBAVE ELEVEN LIVES.—
By the tinwe these lines are in print a steamer will be
bastening from Cape Town to rescue eleven victims of the
hope deferred which makes the heart sick. They are huod-.
dled on a desolate island fn the southern Iodian  oeean,

HAND F"I'.;I'lul"‘lEﬁgﬁ-’-E buffeted by Antarctie blizeards, snbsisting precariously on
geal and penguin for filve mwonths, and unaware that deliv-

erance i3 at band. These eleven men are the rempants of
I e ea and "er the erew of the Norweginn bark “Catherlne,” and they will
owe their rescoe primarily to the endurance and persistence

of Captain REee and two companions. The three men were
18 MADE BY THE m*[frm; to ?&“}E rl;e utthdptf o ;‘vavh Alr]mtruﬂnl. -il.l!'lll'llii nilil@s

away, In a8 20-ft, dory, an or 1,044 miles their tile bhont

Id:al Machina Wﬂrks’ Bl‘ﬂﬂkl?ﬂ, “- Y‘ was swept by savage seas before they were picked up by

;;m;tmna!lng thip. Many times they gave themselves up for

“Koeth’s
Kombination Kit”

Greatest invention of the age,
Conceded by all who see 1t to ba
the best thing of ite kind now on
the market. 15 Tools and
One Pair Handles for all,
Made of tool steel, drop-forged,
highiy finizbed and warranted,
Each tool complete within ftsclf
and 10 to 11 inches In length,
£10 worth of tools, for F.50 per
get, prepaid. Salesmen wnntgd.
Phenomenal Inducements to live
men. Write for illustrated book.
let, ebe.

KOETH MFG. CO.

108 Broadway Buffalo, N.Y.
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Biards without crankiog: no
camne, valyes, springs or s o=
cts, Oply 4 movieg parts, All

hearings hale | - o
Isigtad, For @ 1 - wlaal
your How Bost fiepe

Euil Baat, Launch. b o - z b Al

drop
'IJ gk -I
PigOodd L use. ready 1o !."!a'|.l
SEND FOR

FREE

Send for
testimonials
DETROIT ENGINE WORKS
1271 Jefferson Ave., Detroit, Mich

@ SCLLE FoR SIXT

N (% _GILSON
: vl __,;"3 GASOLENE

S ENGINE

ik Far Pl.tmp-inq. Cream

eparators, Churns, WashMa- |

chines, ete. E TR

Aakior catalog-all mzes

St Port Washingicn, Wis.

GOES LIKE SIXTY
) SELLS LIKE SIXTY 60

LEE TE

GILSON MFG. GO, 20 Ik

. P EE—

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

Bleycle, Auto, Marine and Stationary Booklet on request
We sell blue print drawlngs of citber 2 or § cycle Lype
THE GEBHARDT MOTOR CO.
2930 HancocK St., Philadelphia, Pa.

685

Rebuilt Machine Tools
FOR. SALE

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

We offer a 14 H. P. CGasolene
Engine, brand new, up-to-date,

horizontal, for $66.00

Other sizes lo propoertion.
A o Bk of it sapphice bastndta
comp S of mill supplies, beltin
shafting, hnngarn, pulleys and Tihe like. & E‘
All kinds of plumbing material: DBath tubs, elosots,
lavatories, kitchen sinks, soil plpe and fittings.
Heating apparatus, incloding radiators, boilers, heat-

awfﬂﬂ and fi 2
fing supplies, s iron, rubber and felt.

Wire and uct-s:ghﬁt 1 deseriptions.
Furnlture, Household Goods, Office Fixtures and Gen-
Electrical Matarlal, Copper erehw

eral Bupplles.
tacles, Hockets, Flxtures, Dynamos, Generators, Motors,
Bullding Material, Lumber, S8ash and Doors.

Most of our material was secured by usat SHERIFF'S
and RECEIVER'S Bales. Besides, we purchased and
dismantled every Exposition of modern &!Bh!ﬂﬂhlﬂins
the Fifty Milllon Dollar 8t. Lonls World's Falr. Our
stock is an ever-cha one and we are able to ﬂuﬁpt}'
qou practically everyth in the manufactured line.

ou are safe to advise us your wants and ten to oné Wo
have it in stock. Our prices seldom represent the orig-
inal cost of manufacture. Ask for our special, free 600
page eatalogue. It will teach you the spirit of economy.

CHICAGO HOUSE WRECKING CO.
Department TS50 GHIGAGO

Dynamo - Motor $3.50
7 5

[A Dynamo and Motor in Onel

.I'_llf\\‘_',li,‘I 45 2 As a dynamo It will light four 8-c.p.
g ==L lamps seasily; operate [oduction collsg
charge storage batteries; decompias water;
electroplate, cte. As a motor will operata
sewing maching, jewelers® lathe, emery
wheal, elreular saw, advertising devices,
and other useful nppliances.

MNaw Model Motor, 65e, postage 3o,
A fine new motor ata bargain, Send stamp
for new catalog.

ARROW ELECTRIC C0., 103 5. Camal 5t., Chieage, N

GiesReverse Gear  giives the

Successar ta the reversible propeller g:,:ﬁrﬂn:
em.

Gives absolute control of the
muotor-boat at ai | times.

1 to B0 H. P.—%515 to £00.

More made and sold than all

other reverse gears combined.
Catalogue on requesi,

GIES GEAR COMPANY, Datroit, Mich.

GEARS]

EXTERNAL of all kinds |

Ask for Catalog
Grant's "'Treatise
an GEARS'' a dollar

Tih and Cherry Sts. 11 £t Philadelphia

Philadelphia GEAR Works, |n¢.l

The New Universal Square

in proving itself sure to become the Standard Tool of its kind

e

amel I E 131 ¥]3 F2| @I

0000000000000 00

T, 4. 4 LULINIE 2250020 55 0 3L

Made la thres

Wo. 6— 6 o
Slzes+ No. 80— 10 o,
Ho. 3—130a.
The only klck
coming on us is
th&téwndldnn'lﬁm
orders promptly.
Wa -:illli:r nntpaxw
a0 heavy a
deamand. It was
not our fault.

If you have tried to
get this tool from your *
dealer and become discouraged
because he was ona whocould not get
his orders for them, we advise you
that this condition has been Over-
eome by our bullding alarge country
factory, where they are baing mads
by the thousand, and avery order ia
ghipped promptiy.

1f your dealer cannot get them now, write direct

DUBY & SHINN MFG. CO., Inc.

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

plensa Mention Popular Mechanics
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For ripping, cross-cn

mortieing, etc.

ing, boring, ecroll and band sawin
Euilt for bard wo
gervice. Send for catalogue “A."

SENECA FALLS MFG. C

L.

FOorvbdl MECHANIVS ADVELRLIISING SLACGLICN

Wood Working Machinery

Foot, Hand and Light Power

tting, mitering, rabbeting, prooving, dado-
sltl. edgo moaldin
¥

EI T,
accurate work and long

102 WATER ST.
» SENECA FALLS, N. Y,

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

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

=n—2 WILLIAMS'

WENTILATING
WINDOW — SASH

FASTENERS

No one can enter a window

,-
e
e

== : __,.*"""#.-_-._; E

| # wentilated thus. I'he only ab-

=il solute protection against hurg-

Z i | lars -.-nr-.-ri'.-_z. Astached |"|i| ln..-'}'

L i to all SLViES of windows, Ke ps

i .'{."l:f. window plumb aod prevents
o PN rareling. [ust what yoit want

e for summer comfort and

il !/ LA Send
A [l

TOP
WEHTILATION

safety

Y, ents for samole 1
3 CET | ||r| il

wour hardware dealer cannot
supply vou
Beware of Imitations.

WILLIAMS METAL STAMPING CO.
25 Babeock St., Buffale, N. Y.,U. 8. A.

BOTTOM
VENTILATION

LATHES

9 to 13 inch Swing

List price, #5.00 and up aceord.
ing to size. When rendy to boy
send for Lathe Qatalog and priceas

W.F. & John Barnes Co.
10 Huby 8t.., : + Roockford.II.

BULL FIGHTER KILLED —Sunday the 13th, was a
great day at the bull ring, and after some brilllant work
by the matadores, Antonle Montes, one of the public’s
favorites, was caught and thrown by a bull after he had
delivered the death stroke, Montes recelved injurles about
the legs and abdomen which later Fm'ﬁ'ed fatal. Montes
had had trouble getting this bull, a native Mexiean
product, Into a good position for the fatal thrust, and
when he finally did so, after muoch manenvering, he him-
gelf waz hacked up against the wooden fence which sur-
rouinds the ring., He Ekilled the bull beautifully, but in
the animal's final lunge and im his dyving rage, the bull
canght and threw the matador three times, inflicting the
fatal injurles, After preparing the body for shipment
hack to Spaln, where all good bull fighters come from, and
where they are always buorled, it was placed in the
chapel of the Spanizsh cemetery in this city. where, through
the careleszness of the goard, the candle was allowed to
fall over and set fire to the draperies, burning down the
chapel and cremating the body of the bull fighter. Aside
from the mnatural ioterest in such an event and the
gtieringly dramatic featurez of the fight, death and ere-
mation, it was one of the most interesting =ights to see
the crowd of Mexicans of all classes, from the highest to
the lowest, which hung about the bhouse where the dying
favorite lay. Thiz crowd was npever less than 200, and
often greater than 2000, a most interesting commentary
on the statement, often heard, that bull fighting as a
gport 18 on the wane in popularity here. However, soime
little agitation, backed by well-known people, has heen
begun  looking toward a permanent closing of the bull
rings, What the result of thiz talk and the petitions
will be cannot be forecasted, but the fact that this was
tried once before and was a signal failure, and also that
a new =feel ring has just been bullt and will be ready
for ocenpancy next vear, poilnt fo a probable fallure of
the agitation.—Modern Mexico,

—

BLEEPSE ON BELT; CRUSHED TO DEATH.—Oliver B.
Binnison, night fireman at the street rallway power house
at Hagerstown., Ind.. was ecrushed te death beiween a
broad belt and & flywheel, recently. The unfortunate man
lnid down on the belt to sleep after a hard night's work
and the night engineer, who was alllng the englne pre-
paratory to starting up for the day’'s run, not seelng the
sleeper, opened the throttle. The biz wheel made a half
revolution and the fireman’s body was crushed to a pulp.

(CENTRIFUGAL PUMF)
: .mrl.-l;

DALLAS,

MO,
TEXAB

WE MANUFACTURE THE

\ “AMERICAN" MACHINERY

for the following described work:—

Well drilling and prospecting, rotary and coring work.
Deep well pumping machinery.

Air compressors for all duties. .
Centrifugal pumps for irrigation and reclamation work.

We should be glad to mail printed matter to interested applicants.

THE AMERICAN WELL WORKS
AURORA, ILL.

First National Bank Elde.,
CHICAGO

Pliacs MWoastdosm

Thawsii Ve B am i el




Plumbing
[aterial

DIRECT TO THE
CONSUMER

At less than
wholesale prices
you also save the
plumber’s profit.

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

. We carry every-
|| thing necessary for
| installing this class
of work. Seil pipe,
lead and water pipe
and fittings of all

Complete Bath Room Outfits only $36.50

Write for our Free Illustrated Catalog No. 35.
High Grade and Perfect.

CENTRAL MACHINERY & SUPPLY CO., 547-559 State St., Chicago, U. S. A,

kinds, etec., ete.

All Gioods are Brand New,

CO\IING mGOING

Arways Usg

The OnlyWay

ND SMOKE

NO CINDERS
> GEO. JCHARLTON,
N GENERAL PASSENGER AGENT
CHICAGD
[— ___ﬂ"'r“"‘-__

Tee “CHICAGO”

Automatic Temperature
Regulator

The best device for controlling your
heating system.
Even temperature at all times.

Time-Set
Attachment

Put in the coal and
it will do the rest.

This attachment alone is worth what we are asking for
the complete outfit. It will check the fire during the night,
until such time as you may want it warmer in the morning.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.
Dept. P. Suite 322, 40 Dearborn St., Chicago

Please Mention Popular Mechanics
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MILLERS FALLS COMPANY, ..

GCGK SAW BLADES

oo "“'"{..'..‘-.. e

will find ur st&ut to a'.luug way within the real facts. Agk for catalog “O" {llustrating our full line of tools.

A8 now made are 1004 tougher than any other all
(8 hard blade offered ; nﬁnmﬁmnﬂy will stand doubls
the amonnt of abusa. Make comparisons and you

.. 27 Warren Street, NEW YORK

BIG JUNE SPECIAL
Starrett’'s Key Seat Clamps No. 298

Transform any com=
mon kteel scale into &

key seat rule. Made
of steel, case hardoned
and ground necornbe;
light, and can bs put
on of off instantly. A
eam plate sy bstlituts for
- B moTn mn‘l.l.; tool ; can
be used with any
siraight rule with sccurate resolts, Bell regularly at 60, For 50
days we will send a pair of thesa clamps postiprid to any address
upon receipt of J@e. Offer good uotil July 1. We save you money
on every tool. Write today for catalog.
RUDOLPH HARDWARE OO, Dept. C, Smithfleld St., Pitisburg, Pa.
LEIMIANS

SAVE THE ITIDDY PREFIT

FOOT and POWER

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

SHEPARD LATHE CO.
AlS]1 W. 24 S§t., Cincinnati, Ohio

— —
Lq\ The “*KICKDRIVE’’ is for driving all
‘__ kinds of light machinery by foot power.

kB4 The following articles are built com-
) plete with the “*KICKDRIVE"":

Circular Saws, Polishing and
Buffing Machines and Forges.

210-212 A Canal 5L,
MAYER SLOTKIN, Erifitoiemst S5

el a
S Booklet

The Prace o Buy MacHinisTSTooLs

—
CORUNDUM OIL STONE

One side coarse for quick eutting, the other very
fine for finishing. Bize—4x1lexlg"

PRICE 30c—POSTPAID
PocKket Scriber, 20c Postpaid

J. A. BARKER

FULTON BUILDING, PITTSEURG, PA.

0ld Reliable "9
Wark Bench

That never gets
out of style. For
many yearsmade = |
exclusively by /]

€. CHRISTIANSEN, 792 Grand Avenue,
—

CHICAGO

THE ENGINEER.

Who comes with Faber sharpensd keen,
With profile long and sober mien,
With transit, level, book and tape,
And glittering axe to swat the stake?
The Engineer.

Who sets the level, bends his apine,

HSquints through the glass along the line,

Swings both hie arms at rapld rate,

Yells, ““Hold that bleomin' =el up straight '
The Englneer.

Who raves and snortz Hke one insane,
Jumps in the air and claws hils mane,
Whene'sr e sped n scraper take
A whack at hls most cherished sinke?
The Eungineer.
Who swears he'll charge “‘am even ten®
For stakes destroyed by mules or men
While on all fours he itries in valn
To find the vanished stake again?
The Englneer.
Who saws the alr with maddened rage,
And turns with haste the figured page,
And then, with patience out of joint,
Ties in another *‘reference paoeint '
The Englneer.

Who calls it “your unrivalled gall,*”
Whene'er you kick for *‘overhanl. '
And gplives vour spine the frighd chill
Whene'er you spring an *“‘extra hill %"
’ The Engineer.

Who deals with figures quite profuse:
Then tells you solld rock is loose;
That hard-pan’s nothing more than loam,
While gumbo’s lighter than sea foam?
The Eungloeer.

Who, after all, commands our prajse
{In gplie of his pecullar waysj.,
While others harvest all the gains
That spring from hiz prolific bralns?
The Engineer.

B. F. BAI&NI!_.‘.S'
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wantod. Haa
power cross feed and compound
reat. A strictly high-grade mod-
ern tool. We ulmrlll;ni.lﬂ a Sinch
lathe., Descriptive circulars of
each lathe upon request.

B. F. BARNES C0.. Rockford, W

FENSABLE INVENTION,

height of suy ebject, etc. Write for book of testimonials,
“Apply al once o

THE AMERICAN COMBINED LEVEL AND GRADE FINDER

All progressive and up-to-date Mechanies, Machinists, Carpenters, Bricklayers, Masons, Plumbers, Millwrighta,
somﬂthlﬂgvﬁltﬂ tllcr NEW Rond Bupsrvisors, Tr:.gt Foremen, }:::-r:-mrn Architects, Civil Enginsers and ethers will find t‘il an [NDIS-
A CIVIL ENGINEER THAT YOU MAY HAYVE WITH YOU l+l' ALL TIMES.
The Most Practicable, Durable and Convenient Instrument of the Day iy

In-addition to ordinary mechanical work the American Combined Leval
oul roads, landseape gardening, placing of pipes for drainage, getling fall of watsr, getting
grade of hills for automobilisis, culting of mftars, Iaying off and leveling bulldings, gotiing
Agents wanted on liberal terms,

EDWARD HELB, Railroad, Pa., Manufacturer

and Grade Finder will nrove sarviesahls to all formes of grading, Inying
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e s e e SUOLDERENE Is an ever roady, hmd;j
- ™ mender, invainable to the buosy mechanie
who can carry this compact little bar in his
: ‘j pocket, ever ready to be called Into instant
e s ot “¢ use to effectl iy repair sudden leaks or
S e e e e e breaks at the factory, shop, home, automo.
bils garage, and everyone desiring a rapid and easy method of making and repalring all metal work. FNo roein, aclds, or sold-
ering lron required—just a lighted candles or match, then SOLDEREN E, and the work is done.
1f your dealer does not carry it, send us his name and 26 ceats for 2 sticks with full directions.

SOLDERENE COMPANY, Dept. I, 53 State Street, BOSTON, MASS., U. 8. A,
m =

TAPES AND RULES

ARE THE BEST
FOR SELE EVERYWHERE  SEWD FOR CATALOS Wo. 26

THE furnen fPuee (o

BAGIMNAW, MICH., U. 5 A,
FaW ToRE, LONDON, BNO., AND WINDEGE, CANADE

e R i Nt

THE OLD RELIABLE

; JESSOP STEEL .
# 15 YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLE g
)  WILLIAM JESSOP & SONS, LIMITED ¥
91 JOHN STREET, NEW YORK

FAR AHEAD

for Sm““fh- easy work e we will send you with
and holding edge i e our compliments, our
will be |t e e——— list book on modern=

YOUR VERDICT e ————— = ized tools, as well as
i | R ———————— our booklet, entitled:

We invite the

Seberest Comparative Tests @ “A ‘Plane’ Talk About A GOOD PLANE”
TOWER LYON CO., 97 Chambers St., N. Y. City

To Read of
SFFI‘..ER. 75(: Pupula:amgg;lics TR m
o POSTPAID B Py e o Se—

after using the

Iﬂuwh:yt . .

Our wrench can be
used as a pipe wrench

and Fnr:iéu Countries

= The Best Wrench for Use Everywhere thread cutter, or n
On your lmnmh—iuur motoreyele—your auto—in your shop—in faet, everywhere a wrench 18  wrench. For cutting
needed the “Hawkeye" takes the place of three tools. threads it has 3 differ-
Mailed postpald upon receipt of price, 5 cents. ant diss,
The HAWKEYE WRENCH CO., Marshalltown, Iowa
e e —
STEEL ' Cement
srass |BALLS |, BALL :
NZE | BEARINGS | | Machines o
m"ﬁi’iﬁ“xﬁﬂlﬁ.ﬁe, e e e “ﬁﬁh::‘an;:": nmﬁ:f}mgn ]:{:u"ﬁhl:;ullﬁt \
PRESSED STEEL MFG. GO, Ak Vel dur ghreaieic :
454 The Bourse, Phlla.. Pa. | 400 N, Francisco Ave. Chicago o
=

GASOLINE SOLDERING IRON - ; ;
DID YOU EVER realize how simple and easy
AND BLOW TORCH it iz to do a first class job of Soldering with

good tools. We make ’em. The Best On
Earth. Get our booklet, It’s free.

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




OHIO TOOL COMPANY ::

“OHIO” TOOLS o

Our line inclndes Planes, both Iron and Wood, Chisels, Gouges, Drawing
Knives, Auger Bits, Spoke Shaves, Bench ‘and Hand Serews, Ete.

Catalog No. P. sent on request.

the product of nearly a century of active ex-
perience and progress in the edge tool business.

ﬂamfullg made from best materials, treated by
the moat improved methods. They are ECoNOM-
ICAL TooLs for the UsgR.

Every *“Ohio" Tool covered
by a Broad Guarantee.

:  Columbus, Ohio

puan/
e
|

Oe AArmstrong Pipe Cutter

will eut as many different sizes of pipe as two of any
other make,

You gat more for your money!

Armstrong's cutters stay sharp and always cut
easlly—can bo ad justed guickly and easily.

If you make your living by working with tools, it will
pay you to buy Armstrong’s Pipe Working Tools.

The Armstrong Mfg. Co. Bridgeport, Conn.

Lk
.; i1z Hammes

. Hulsr

it
L. Sclawoe 18 Panknlie
E S Te— 14 Claas Cutter
8. Mail File e

' Bl
. Berew Driver 18- Masking

B
2. Butioahole Scissar Il Cartridge Extracior

., Ci Box
2. Caspips Tong 10, Ciger Cipaner

&, Cigar Cutler 17 lnk Eraser

B. 'Wirn Cutler

MILCH

L Jusd the Articis tor (Hiice
HANDIER Il’,;j.l ram, Clorka. Bankare, Trave
THAN A ,r'&_)' eling salssmean, or the Houss wifs,
E 487 Made of 1at guakity of wieel--line work-
B micaly fimlshed, Micke! plated.
up in slagant laathar shasth.

a Postpald upon recaipt of B1.00,
WM. C. HOCKING & C0., 152 Lake St., Chicago

Plumbmg Supplles

AT WHOLESALE

If you need anything in lne
e e s

Save Money
on every article, write for my free
llustrated Catalog, Shipments
promptly mades from a Very com-
plem stock of new latest pattern
I Small orders are &8 cAne=
m handled as large ones,

B. P. KAROL, 235 W. Harrison St., Chicago, IIl.

RIPPLES FROM THE “MOTOR BOAT."—The “Ohserva-
tiones"' of Frank Egan In the ““Motor Boat™ each month
are worth the price of a year's subzeription. Here are

couple:

While Mr. Lawson and Mr, Rogers are making money
and having fun by putting copper at a price which causes
everything conuected with the motor to climbh up into the
clonds, 1 rveecall a story a frlend of mine told me illus-
trative of Mr. Lawson's gquickness of repartee.. The only
Thomas was being borpe te his magnificent summer home
near Marblehead in one of the fastest motor-boats in New
England waters, when, as he passed a smaller launch, a
rather pretty bot decidediy pert :rmuu: waman halled the
Standard enemy with, “*Hulle, Tom, how's u-ppﬁ*ﬂ In-
stantly came the retort, **Great. How's brass?

L] L] L]
A Indy who went on the oshen
Bald, **My, what a terrible moshen!®
She turped deadly pale,
Ag she leaned on the rafl,
And zald, “0Ob, good land o' Goshen!™
[] - -

When vou wvarnish svour boat remember:

fine coat of varnlsh never cracks,

Twa conts of voarnizh seldom erack.

Three coats of varnish often erack.

Four conts of varnish always crack.

—_—-————

A LEADING QUEBTION.—'"“Are you a marrfed man?*
nrked the lawver. who was doing the cross-examlning,
No," answered the witness, who had one arm in n sling
and traces of the strenoous Hle on his face.  *'1 was run
over hy an automobile last week."—Chicago News.

— - —

DIFFERENT.—*My wiie simply pelfed me with beanti-
ful flowers when I came home from the club last night.'

“THow nlcel™"

“Not much. They were all In Aower pots,''—Milwavkes
Sentinel.

— iy ————

Tarantula Tom: "‘.‘l.*h:.- did Bill plog the tenderfoot?®*

Lava Bed Pete: Tt all cowes of Eill's distressing
ignorance n* legrl terms.’

T M. H-m uz that?'"

L. B, P: “Weall vor =ec that'er tenderfoot sold RBill
gome corn amd he was sorter slow aboet payin’. Boe the
stranger writ him a letrer saying, ‘I will draw on you at
sight.” Bl thot that meant gon play, =0 when he meets
the stranger he drawe first. It was n misonderstandin’. " —
Graln Dealers' Journal.

Star Spraying Machines

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

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

STJ&R BRASS WORHS, Sole Manutacturers

12-14 S, Jefferson St., CHICAGO

Whitewashing Machines

One machine does the work of 20 men. Every factory or
shop'ean afford to have its own machine for spring clean-
ing. Any man can make money by taking contracta for
whitewashing sheds, cellars, factories, ete., 1f he has ona
of our machines, Prices: 180 and up. Write for boollet.

Wallace Supply Co., 24 W. Washington St., Chicago.
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- Mullins
PressedSteelBoats

Are the Fastest and Safest Boats Built

They are built of smooth, pressad stesl platoes, with alr chambers In each and
Uke a lifeboat. The smooth, stesl hull has handsome lines, and glides through
a Lhe water with the ledst ["""'"1“:-11‘ resistancs ”u oy Are [|-|.I|‘\|_- more durnble nnd

| =afer—they don'terack, leak, dry out,or sink,and are elegant in design and finish,

Tha Mullins Steel "|Iu|ur' Boats have revolationlzed |_'_|1nr||r| WH 1A !|||||||||;1|_. ||.|;;|r]
are superior in every way to wooden motor boats. They are equipped with
Mulling Reversible Eneines, so simple In ennstructinn, and so dependablo that
a hoy ean ron them, and the Muallins Improved Underwater Exhaust, which
makes them absolute 1y noteeless, FEvory hoak (s absaolute by puaranteod.

693

[ — : " i

[Drite for ¢-‘zfafr.lgue of |
Motor Boafs—-Row Boals
—Hunting and Fishing Boafls.

THEW.H, MULLINS CO., 151 Franklin St., SALEM, OHIO,

18-21-25 foot launchesat proportion-

ate prices, All launches fitted with
two cycle reversing engines with speed
controlling lever; simplest engine made:

starts without cranking, has onlv § moving

parts. Steel rowhoats, 520 All 1: s :'||_L.~.1
“'J.u.lwutl.l.'tl.]'l.l.-\.l |Ivaf1.|| LT |'|| (51 [ ink, me
We aro gost M

Ers B ||I in ke workd, Or rd B
ll..._l. thay fre Fece -..i_ Weo aanll direot l

pser, cafting oulb all middleman's profita.

By the Brooks System of full size
paltterns and illustrated instructions.
Patterns of all Rowboats and Canoes, $1.50
Liaunches and Sailboats, 20 feet and
From 21 to 30 feet inelu-

Froo catnlavns
MICHIUAN STEEL BROAT €0,
.. JeMersan Ave,
- B Detroit, Michigam

to $2.
under, $4 to $5.
sive, $5 to $10.

We szell frames with patterns to finish for
I less than it costs others to manufacture.

—
MAKE A MOTOR BOAT OF
ANY BOAT IN 5 MINUTES

Here's a little 2 h. p. marine
mator (40 1bs, completa) that you
can attach to the stern post of
¥our boat In 5 minutes withont
any tools, Drives an 15-0t. row
boat 7 miles per hour (rons &
honurs on one gallon gasoling).
Oan be detached from boat just

§15—Price of 18-ft. launch frame { No. 5), complete
with patterns and instruetions to linish.

$20—DFrice of 22-ft. specd launch frame (No. 15},
complate with patterns and instructions to finish.

21,311 inexperienced people huilt boats last
year, Why not you ?

Free lllustrated Catalogue quotos prices on othar
patterns, knock-down frames with patterns to finlgh,
amd complete knoek-down boats — launches — sall-
boats — rowboats and canoes,

Batisfaction guarantead or money refunded.
as ruickly and stored in box in ;
which it iz carried. Simplest
motor made—does oot get ouat
of order.

Write for ecatalog with full
description and price.

=a- e ey,
WATEHHAN MARINE MOTOR CO.
150T Fort St. West, Detroit, Mich.

BROOKS BOAT MFG.@.‘

CCNRTIRS OF THE FATTERN SYSTEN OF BOIT BOLOWG.

New c.coie Submerged Propeller

Lightest, most practical, sasiest applied (and most powerful for welght), 4 eyels Gasolins
Motor Propeller in existence., Can be attached and detached to any boat in a tmoment,
and can be ralsed or lowered to run in shallow water when necessary. 'When In operation
the engine is entirely submerged, the water In which it operates form'ng the cooling
jacket, which Is & most effectual one. It Is fully 124 H. P, and will propel a 186-foot boat
at a spead of about ¥ miles per hour. Can be operated easlly by any boy or girl and run
for 1 day with 1 gallon of gasoline, but the tank on engine holds only enough for a littla
over a half day's run.
Write for catalogue for full deseription and price.

Lawrence W. Pietsch
Room 32—84 E. Washington St., Chicago, lIl.

e ——————— - S e ————
<6 =
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Everybody is Talking!
et ssDOLLAR”’

Storage Battery ,, E YA® onuron

WET or DRY
“LIVELY AS A KITTEN!"

'-'ﬂ““ "l' ﬂm' 'l r.

"HI-PO

Waterproof

DRY
BATTERY

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.

Ghey are the ideal dry batteries for
autemobiles, motor boats and all elec-
tric apparatus requiring the use of a
dry baitery.

Will positively live in water six months
at a time—any other dry battery under such
an extreme test will go to pieces in less than
a week. Write for Price List and Descrip-
tive Circular J, etc.

LINCOLN ELECTRIC CO.

Linceoln Bldg.,1 Union Square, New York

Automobile Rechargeable Dry Cell Battery

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

PRICE 76 CENTS EACH

The Railway Safety Service Co.

2d Floor Front, Besse Bullding
SPRINGFIELD, - MASS.

|Mq1‘on.s and GENERATORS

Repaired and Rebuilt
Repair Work of All Kinds

FRANKLIN ELECTRIC CO.
224 5. Clinton S5t. GHICAGO, ILL.

L ———
Keep the Batteries Charged i

o that thay will give n enrrent of constan
voltage, rendy to use at all times for spark
ing your automobile, motor bont or gns en
i gine The APPLE IGNITION SYsTEM
furiishes ample eurrent for etarting, mn-
ning and reserve, and for maintaining
wlectric Ii;h'l.l. Every ownar of nulo, boat
et or gas anginoe shoald write for & free copy

— of our Bulletin B-1.
IEE DAYTON EL

ECTRICAL MFG. CO., 179 St. Clair 5t., Dayten, 0.

LARGEST BOOK IN THE WORLD.—The largest book
yet printed 8 a colossal atlas of beautifully engraved
ancient Duteh maps. It takes three men to move |t
from the giant bookcesse in which it is stored in the LU-
brary of«the EBritish muoseum. Thiz menster book s bouand
in leather, magnificently decorated, and 18 fastened with
clasps of solld sllver, rielly gilt, 1t Is unlikely to be
gtolen, however, for it Is nearly 7 ft. high and weighs 800
Ib. This, the largest book in the world, was presented to
King Charles II. before leaving Holland in the year 1060

-4

BAVED BY HANGING.—Hanglng ot a rope’s end has
ended many llves, but it is something new to read of two
men saved from Imminent death by hanglng from opposite
ends of the same rope. The rope was looped over a point
of rock on Scawfell Monntain, England, and its ends were
fastened to the walsts of two tourists, one of whom had
glipped and dragged the other after him. There the two
men hung helpless, two awful pendolums of life and death,
swinging over a sheer drop of hundreds of feet. Not until
the pendulums had marked off several hours, during which
they expected momentarily to feel the rope glve way, were
they discovered by accident and rescued with difienlty.

JUST PERFECTED

Variable Speed Alternating
and Direct Current Motors

Send for Booklet “‘P'’ eovering Print=

ing Press Equipments, Forge Blowers,
Dental Engines, Jewelers' Power and
Buffing Machines. We have 900 Sec-
ond-hand Dynamos and Motors in
stock and would like to quote you

GUARANTEE ELECTRIC COMPANY
Cilnton and Adams Sts., Chicago

Please Mention Popular Mechanicg
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rﬁe Eave What You Want in the Electrical Line

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

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

Manhattan Electrical Supply Co.

188 Fifth Avenue 17 Park Place . _ [ Jersey City, N. J.
Chicago, I1L New York, N. Y. Factories | Ravenna, Ohio

- - There are XX chapters In all, XIX carrying

A oo l ln tse you from the fundamental prineciples of elec-
triclty on through the various branches to a

point where the ecareful student comprehends the complete designing, care and operation of a dynamo
or motor, and I chapter on electrle autmmobiles, outlining thelr construction, care and operation, and
all about storage batteries and how to handle them. Each subject is carefully writien and to the polnt,
After a student studies a subject, he is questioned on that

subject in such g manner as to bring clearly to his mind
the polots he needs to koow regarding same. A DIC-
TIONARY In back of book will enable him to learn the

meaning of any electrical word, term or phrase used In
thiz book, as well as hundreds of others in common use.
All required tables necessary In the study are in It

TABLE OF SUBJECTS:
THAFTER CHAFTER

|- Wiring X—Counter E. M. F.
SaaeT ¥ Sl pateres. Fec  X—tereis andEady Cor
e T e e I—Magneti

#ﬁﬁCT|¢ AL _ qu‘e ﬂucl:iuuit Xll—Armature Reaction

: T e : £, V—Magnetic Traction Xlll—Sparking

Rl g \ A Vi—Magnetic Leakage s

AT ECTR!Cle o in Electiie Circuit  XIV—Winding of Dynamos and
¢ a0 EE L e R DAY B i’ll—l‘.‘tfmhﬂnn of Size of Motors

Wire for Magneltizing Coils XV—Proper Method of Con-
IX—Calculation of E. M. F 's necting Dynamosand Motors
in Electric Machines —Self-Excitalion and others

$2.00 PER[COPY—FOURTH EDITION-16,000 COPIES BOLD,

The offer we make of refunding money If book Is not
satisfactory upon examination iz AN UNUSUAL OXNE in
connection with the sale of a book. But we have no fear
of itz return. Your decision will be what thousands of
others has been. Money wounld not buy it If it could not
he doplicated. We could print testimonlals by the huan-
dreds, It is best to order and be your own judge of its
merlts. ’

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICA™S GREATEST REPATR WORKS., Armatures snd Fields Wound—
Commuiators Blled,

£ WORKES. ..

S .ELE_‘l'fLAH[.? ARMATUR

The Ardrey Vehicle Washer | wr Motsinger Auto-Sparker
; = P DR ) Btarts and runs
4 == I - G GAS ENBINES WITHOUT BATTERIES
LA 3 | el Ko other machine can do it snecessfully for
e = '1» | . ‘:{ ]nl.'lr._ul‘ﬂri..‘ril:nl patents owned It? uE. Mo
g% . | cum G vt pelion i i e, N B e
i = Washes carriage or auto perfectly. |1 H o Tl T R ) ; ey
i 03 . .. ceaph 3 k : J or make and break or jump-spark.
':-:.? L F st Byl i EE;‘.M%’;‘“M.&""&E;; ﬁ ' g Wator sad dust-proof. Pully guaran
] "':":Q'Flf 'he ﬁ?ﬂiﬁr‘wﬁmﬂm&[‘g{:ﬁ WASHER €O, | ™ MOTSINGER DEVICE MFG. C .
MY H A mation. 45 Main St., Pendleton,
L 140 ¥ Main Street, Fast. ROCHESTER, N. Y. a 8t 10, U.8.4.

Jump Spark Coils

: FOR ALL PURPOSES |
¥ B8ingle, Double, Triple and Quadruple
Autoano-

“Ouick Action”
IGNITING DYNAMOS

“ for Statio E d
Ind HA“NETOS - H:Iru, ‘r[:-n::gh-;‘:l‘lm:r;;plﬂm.
The most Reliable Sparkers sk o AN RS
on the Market.

Take the Place of Batteries H;i; Discount to Trade DO 4 S0c - h'ubl:!ﬁ'tu !I!.ﬂfnt,.ll;n.“m .
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EVERY INVENTOR

- Who Wants to know

1. What are the most profitable
inventions, :

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 1t takes to get a
patent,

8. What protection a patent is, J

9. How he can sell his patent
after he obtains it

10. How to handle his patent to
get the most money 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

BUREAL,

Journal Bldg. - - Chicago, Ill.

Patent What You Invent

Our New Book “U. S. LETTERS PATENT”

gives full information in Patent Matters

« THOUGHTS THAT PAY ”

glves list of what to Invent. Both books mailed free,
Write for them,
No charge for report as to patentability: send sketch
. or model,

We advertise your patent for sale at our expense.
FOR SALE: Patents coverlng the following inventions, at
reasonable figures: Automatic Spindle Lubricator for Wagons ;
Wagon Wheel Guard; Sleeve Hoard Attachment for Ironing
Boards : Novel Drip Coffee Pot; Foldable Phonograph Horn:
;ﬂd&uﬁn:ha Feed Box for I?ﬂtﬂl%s:‘l’ﬂrlach Fruit Picker; Ejecting

ar; ' LEle—a good novelty for presid
campalgn; Non. llable Bottla, yforp ent
For particulars, address;
PATENT

WOODWARD & CHANDLEE, BATENT
1255 F Street, WASHINGTON, D.C. .

THE CALL OF THE FUTURE.—Une of the Ereatest
rafllway men In the world has predicted that  within
twenty vears the steam locomotive will be found only in
musenms, and that lts place will be supplied by the
electric motor, propelling tralns across the continent at
the rate of seventy-tive miles an hour, Such g possibility
a3 this strkingly illustrates the astonishingly rapld rate
of development In which the mechanical world 18 progress-

lug. The nineteenth century was the age of steam: the
mit-?uuth ventury I8 to be emphatically the age of elec-
tricity.

No one can safely predict the limits to which electrical
development will proceed, but it s safe to say that at
the end of this century conditlons of life upon this globe
will be wounderfully changed from those which now exist,
by reason of the increased ability of man to control this
mysterfous but marvelons force to his advantage.

Some discontented ones will tell you, young mamn, ,that
the more labor-saviong devices human iutuﬁig:-m-e produces,
the smaller are your chances of puccess. 'Lhis s  the
dismal plaint of short-sighted, small-souled pessimism,
Beware of it.

It was considered a labor-saving deviee to build the
gleamship, but the steamship has  brooght the whole
world into fonr very close and compaet corners, It was
congidered a  labor-saving deviee to build a locomotive,
but the locomotive takes you to the open plains, the
fertile valleys and the gold-lined mountain sides, so0 you
cun reach the harvests of the Almighty, which, had ¥you
relled on your tired legs, could never have been gained.

In the mnear Years 1o come New York will be one in
a mighty chaln of great citles. Fifty years ago San
Francisco was only a village of sbacks. Thirty years ago
Che Omaba, the hansas Clty, the Seattle, the Lo# Angeles
of today, were ouly misty dreams of the few who dared
to look to the foture with falth.

The boy of teday has little to fear that the feld iz
becoming overcrowded in our own country. It is just belng
opened. It is for the young men who are just beginnin
to think what a wonderful world this is, to study wel
the achievements of the past and to see In what manner
they are to be lmproved.

Never did the world call more loudly, more insistently,
for young men with force, energy and purpose—young
men trained to do some one thing—than today. And every
year that cry grows londer, more insistent,

But the times demand men of large, liberal, energetic
minds, and the man who insizts on doing bosiness in the
old-faghioned, humdrom way I8 a8 muoch behind the pro-
cession a8 I8 the man who Insists on traveling with an ox
team Instead of by rallway.

No opportunities today ¥

Young man, when a small-souled pessimist hisses that
lie at youw, give him the langh, and dig in for your big
share of God's great goodoess to  this age of ours.—
Toledo Times-Bee,

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC NJACHINES

ALSC HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURMNMISHED ON EXPERT
MODEL WORK, SEND DRAWING OR
BAMPLE.

BOOKLET FREE.
Stamping &

DEP.

WRITE TODAY.

Tool Co.

LA CROSSE, WIs.
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SECURED PROMPTLY and with special

regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consultation Free. Mo charge for opinion as to the patentability and Commercial Value of Inventors® ldeas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFEREN(CES:—Globae Machine and SBtamping Co., Murray Englneering Co., Morgan Machine and E[IEi:IJBHﬂII.g' Co.,

Berkshire Specialty Co., Stewart Window Shade Co
Tire Associalion of Amerie

. Maecon Shear Co., Acme Canopy Co.. Lippencott Penctl Co., Hﬂilﬁb‘l.ll?
(Oakes Manufacturing Co., By-Products Co., Alabama Brewing E‘u,. Natlonal Offset Co., Anti-

saptic Supply Co., Richmond Electrie (lo., Raflway Surface Contact Supplies Co., National Electric Works.

Mr. Parker on November 1, 1803, after having been a member of the Examinin

Corps of the U, 8. Patent Office for

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

Address 210 Dietz Building

WASHINGTON, D. C.

I “Hints for Inventors”

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, complled from
replies to letters sent to prominent manufacturers ask-
ing what Inventlons they actually need In thelr works.
There are also important chapters on Perfecting and

Developing Inventions, Selling Patents, Etc. The book
isa 1;||'L_'::ﬂ.|rll;a; la cyulop&d!a of valuable Information for in-
ventors.

FREE TO YOU

We will send this valuable 160-page book free to you
as a preminm for one year's subseription (£1.00) to

INVENTOR

INVENTOR is &fupu]ar lllustrated technical month-
Iy magazine, devo to the interests of inventors. It
contains entertaining accounts of what Inventors are
doing, noles &5 to new and interesting discoveries, sug-
gestions as to how to turn Inventiong into money, hints
as to present opportunities for inventors, decisions in
patent cases and, in fact, everything of interest to in-
ventors. Send us $1.00 to-day by registered letter or
P. (. Order and we will send you “"Hints for Inventors,"”
p-uﬁtﬁ:llld. by return mail INVENTOR for twelve
months. Address,

INVENTOR PUBLISHING CO.

B4 Broad Exchange Bldg., Boston, IMass.
so,000 inventors read INVENTOR

T —

Patterns, Models, Inventions Perfected my S8peclalty.
Can develop vour inventions and manufacture same at
lowest cost. Send sketch or rough model for estimate.
Prompt attention given all orders.

ROBT. D. SIMPSON, 170 W. Long 5t., Columbus, Ohio

lP.’:ll:(::nt Processes
Made Practical

There is a wide gap be-
tween the paper patent
and the finished product.
We help you to bridge
that gap by working out
a practical factory pro-

cess for you in our
specially equipped lab-
oratories,

We also investigate and
report on patent pro-
1 cesses for investors.

The MINER LABORATORIES
. 355 Dearborn Street, Chicago

Chemical Analysis and Consultation for
Manufacturers.

—

MODELS and GEARS

INVENTIONS PERFECTED

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

—

OBTAIN A PATENT', with 100 MECHANICAL MOVEMENTS
illustrated and described, and “WHAT TQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

' GUARANTEED. PATENTS SECURED OR FEE RETURNED.
Send model or sketch for free report as Lo Patentability. Send
for inest publicatiops ever issued for free distribution “HOW TO

ONE MILLION DOLLARS

offered for one invention. $i16000 for others, Patents
advertised free in “WORLD'S PROGRESS.” Copy free,

EVANS, WILKENS & CO.

Mew York Olfices:
132 Nassau Strect, NMew York, M. Y.

Main Offices: 615 F Street N. W,,
Washington, D. C.

Please Mention Popular Mechanics
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REFBRENC: S: P | E N I 68-PAGE
Amearican Nationa! Bank,
Washington, D. C. INVENTOR’S GUIDE
Populgr Ma;fh.fl_ll:lim, GUARANTEED —— FREE ——
RiKAgn, K. ProtectYourIdea! Gnide Book FREE. Send sketches .
Little Giant Hay Press Co., | &nq description of invention Tor FREL SEARCH of Patent Office CONTAINING ;
Dallas, Texus. Records and Report as 10 patentability, Highest references, %Ph::etu?mm -
Gray Lithograph Co. Registered Patent Attorp an
New York City, N. Y. E_ E. VROO M AN* Huzl o W.:hi;:lun. DeeY | Money in Patents, etc.

b 2 ek kX _& L L3

PROTECT YOUR IDEAS

Send for INVENTOR'S PRIMER.

ATENT NO PATENT, NO FEE.

FPatent Advertised FREE,

Estabilshed
15464 .

MILO B. STEVENS & CO.,

885 Fourteenth Si, WASHINGTON, D. C.
Branches at Chicago, Cleveland. Detroit.

Careful attention given to the progscution of business befors
}up p:.untl office. I;I:.ut: Pm:ﬁﬁd "’?'{,? |;u attorn '-i:r IH’“\{TL Tt‘:-
or until patent is nllowed. BATA GIPEriBOCEe.
for ‘Fl'nt‘vlanhr". Guide." .ﬁ-diruu

FranKklin H. Hough
Atlantic Building, Washington, ). C.

P ATENT THAT PROTECT

AND PAY
WATSON E. COLEMAN
Registered Patent Attorney

626 F Street, N. W, WASHINGTON, D. C.
Advice Frea: Highest References; Best Service.
Yal 11 to
e Dook on Byfants ¥ R pasle Rowiggecuty
wal to tors.  Full of Money-M sten
bl FOSH Rt ol of Moner-Making Patent
0'MEARA & BROCK, Patent Attys.,

Gives Mechanical Movements in-
Informeas
@18 F. STREET. WASHINGTON, D: Cs

SPECIAL MACHINERY

We design ang

; build special machinery to
order in any guantity desired. Cot gearing.

CRARY MACHINE WORKS
35-41 Indiana Street, Chicago

LET ME SELL.::.cer

YOUR PATERT sicece: seurs| -

Patent Sales exclogively, If you have a
PATENT for sale, call on, or write

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

| Can Sell Your Patent

My new method brings quick results.

Send for booklet.

0. J. HAEGLER,

21So. Broad 5t., Philadelphia, Pa.

I

PATENTS SOLD

ON COMMISSION

It wish to bay or sell o patent wrlte for my booklet “How
ko Sell a Patent" or my list of patents for sale,

E. L. PERKINS, President Inventors’ Exchange
84 Broad Street BOSTON, MASS.

DO PATENTS FPAY!—That they
appears certain from a few Instances seleeted from the
many thousands of patented artieles. Of course, exaet
and rellable statisties on this subject are not basily ohb-
tained, but the following figures are pretty clogse 1o the
amonnts realized: Sewing machioes, $3,000,000: linotype
machines. §1,500,000; serew bottle and glass ball stopper,
$1,0000000;  steel umbrella rib,  ES00.000;  Westinghouse
brake, 2600,000; jron  boof-protectors,  £500,000:  knife
cleaner, $400,000; automatie welghing machine, £375.000;
automatic inkstand, $2I50.000; tag on shoe strings, $150,-

o, and handsomely,

0y, walking toys, 2140.000; pips in clover,  $100,000:
rubber pencil top, £100,000; label tag, $100,000: penell
sharpener,

E75,000; glass lemon equeezer, $50,000; corset
busks, 50,000,
———————

FPULLE TEETH WITH HIS FINGERS,
peddler had displayed on his little table
sign, according to the London Telegraph:

“*A box of thig cement glvenr free fo anybody who can
break any of these apart.””

There were spools, blocks of wood and other articles that
had been cemented together. Most of them bore marks of
having been struggled with by persons whose hands were
grimy, In vain attempts to wrench the pleces apart.

A H“"Ill‘”l}" little fellow who had sl.1|rpp|_'4| in front of the
fakir's stand polnted to a round peg that appeared to
have been dipped In the cement and driven Into a good
slzed chunk of wood, and asked him what would be the
reward for pulling it out.

“If you ecan pull that out,”” sald the peddler, **I'll give
you a crown.”'

The peg projected a 1ittle
inch above the block.

The swarthy little fellow placed hiz left hand on the
block to hold it down, took the peg between the thomb
and forefinger of hiz rplght hand, aod pulled it oot with
apparent ease, a ||r.1r[|l-u of the wood coming away with it.

“Pless me!" gasped the man behind the table, *“What
are youi'

“Me Japanese dentlst,” replled the Hitle fellow, pocket-
ing the silver and walking away with a grin on hizs face.

Japanese dentists vese their fingers for foreeps, and =
part of their tralning consists in exerclacs and work which
develop an amount of power In thelr hands which wounld
be incredible If it were net se well aothenticated,

———

$25.000,000 IN CASH immigrated into thiz country last
year. It eame In the pockeis of a milllon lmmigrants, amd
doubtless the Inzpectors would testify that some of it was
talnted, but It was pgowl encogh: to go inte  clreolation
and the savings bank. Probably there wag ag much more
which the cautlouns travelers Jdid not think It =afe to show.

-

-The &ireet
the following

more than a quarter of an

A Fortune in Your Invention ?
Invented anything, or Iotend 10?7 Want to make money out of
1t? Many things you ehould kpow., We pat you on right track.
Avold dishonest brokers, etc. (We are not patent attorneys.)
Write for Free clrculars, etc.

C. E. MEYERES & Q0., Syracuse, Ind.

Let Us Act As Your Factory

We have one of the best equipped shops In the United States
and can turn ontl your work for you cheaper than vou can
posaibly do it youraelf, Send drawings or models for eatl-

males on dies, tools and manufacture of your article in
guantities,

Metal Specialties Manufacturing Co.}
18-24 W. Randolph St,, Chicago, U.S. A




EARN YEARLY . g

33,0007 *10.000. i

N THE REAL ESTATE BUSINESS

We will teach you by mail the Real Estate, General Brokerage
and Insurance Business and appoint you

SPECIAL REPRESENTATIVE . )
of the oldest and largest co-operative real estate and brokerage company in America. ¢
Representatives are making 53,000 to £10,000 a year withoot any investment of capi® ; .
tal. Excellent opportunitics open to YOU., By our system you can make money in o few weeks without interfering with your
present oecopation. Uur co-operative department will give you more choice, salable property to handle than any other institu=
e the world. A THORDUGH COMMERCIAL LAW COURSE FREE TO EACA REPRESENFATIE, Write for 62-page book, free.

THE CROSS COMPANY, 672 Reaper Block, Chicago, I1.

The original real esiaie co-operative company - no connection with any other concern of similar name.
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UHE%WTJ% ml%r lt-IlIiEdtu I;Pma p?:ll'l:-cE'l!.cﬁTh
R s A B LACEY Washington.0.G.  Estab. 1889,

Special Machinery and Models

We make Models, Perfect Inventions and Exn-erimn:nt,;tl
Machinery. Our shop, with its splendid eguipment, is
at your service. When you are ready to have that model
or experimental machine made, send us drawing or .,

sketeh and write us for estimates.
H " £ We give you ProOF of the money value of the
Empire Machine Werks, 2! % et Pa patents we procure.—L. & L.

- NT YOUR IDEAS

o " §100,000 for one invention ;
e anolher $8,501, Book *How to

Obtain a Patent” & “What to Invent”
sent free. Send rough sketch for free
J report as to patentability. We adver-
F tise your patent forsale atour expense.
Patent Otiained or Fee Returned.

CHANDLEE & CHANDLEE, Patent Att'ys,
93D F. Btreet, Washington, D. (.

The Finest Induction Goil in the World for Wireless Telegraphy.

Gives 14 inch spark on 4 drycells, Mahogany case, beant!{ully polished and fitted with nickel metal parts. Estremely high-speed
|1I1.a-r‘r|:]akli.ﬂr and ﬁmﬂ?m condenser, This coll 18 bullt for Wireless use, and 18 popular with experimenters desiring a big, power-
ul spark. Friceis §i0.

MEW ENGLAND GOIL WIHDIHG_GU-. Atlantlc, Mass.

AN Eldredge Battery Volt-Meter
ONE DOLLAR | || Eredge Bttery Voloheler

simplest nnd most attractive machine on the A convenlent and practical Instrument
winrket for its price. Dinmaetar 4 inches; welght, for those who use Frimary and Storage
packead, M ounces; wireloss armiature; one brush | EBatteries, Its range will cover two cells
and will Fas on one to thres colls of battory, of primary or one cell of storage battery ;

Wa nleo have castings and parts for Franklin i8 DEAD BEAT in lta j'\ﬁ.ﬂ.l_ullgﬂ. HDI}.-[‘H:

% H P. Gas Eogine and Fraoklin S-walk movable nuws on stron contact pﬂﬂtﬁ
dynamoe. Booklet & free, Fripe '5.

PARSELL and WEED, 129 W.J11st St.,, New York City ELDREDGE ELECTRIC MFG. €. Springficld, Mass.

ing? “HOW AND WHAT TO INVENT™
I and “HOW TO OBTAIN PATENTS™
explained FRiZF. CHESTER W.
BROWN, Patent Attorney, % F Street, Washington, . Q.

“Rich Spark” Plug ,..:5eE.. PRICE S

ComprrETE FLEcTEI0 LigAT PLaxTs. O(mMoULARS FREE,

Richardson Engineering Co., - -  Riverside Place, Hartford, Conn.
ON'T smosen 5o+ olnselr 3 | g aroror ) |

A may be used separately. We furnish
The Parts of Our $5 Wireless Receiving Outfit May be Bought Separately

n Our little book ‘*Brazing and Sol- Eﬁ#ﬁﬁ”
dering'' glves you all the in= his electrio 1an is sabstantinl and
formation you need. Cut ractical in all details and nicely
the Plumber's bill out.

% axtra grooved pulley with each. We

e [, are Cut Price headquarters for ov-

\ii___;:--' arythingalectrical. Send forlarga
The standards are $1.25, including dlp-wire, Special head receiver, 2. We also sell highest-grade recelvers, two on one head-
band, resistance 500 to 1600 ohme, at about HALF what other firms charge. You will save money by dealing with us, because we
have a whole department devoted to Wirelsss Goods, and we endeavor to handle averything Amateurs require.

nished, fan is removable so motor 1
25 ets. postpaid [I]
P L u M B E R THE DERRY-COLLARD C0,
189 Liberty 5L, Roam 1008, Mew York i‘-"— frea catalog. Dunluriwan@rw a
M 68 LAKE ST. DEPLE 15 "™
NEW ENGLAND COIL WINDING CO0., Atlantic, Mass.
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Drawing $125 to $250 monthly require more than Schoolroom Knowledge.

As Chief Draftsman of Eng'g firm | know exactly the Quality and Quantity
of experience and practical training you must have, and will prepare you
in few months home instructions for above paying positions, which |
furnish free anywhere.

)
Complete Highest Grade Drawing Outfit, evervthing included, with
German Silver Set of Tools, value $13.85, FREE next ten days.

Address, CHIEF DRAFTSMAN, Div. 19 ENG'S EQUIP'T CO., Inc., Chicago.

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.23d 5t, NEW YORK

'smmmnu

Mowt complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blue and
Black line prints. Send for sample prints.

ALL BODDS WARRANTED

WERITE FOR OATALOG “'P'"—{1f-pp, PTROFUBELY TLLOST'D,

ELECTRICITY

The Bliss Electrical School istheoldest
and best school in theworld teaching ELEC-
TRICITY exclusively. Course complete

IN ONE YEAR
Btudenta actuslly constroct Dynamos,
Motors and electrical instruments. Gradu-
ates hold good positions. 54 year opena
Bept.25, Bend for free catalog to Bliss Elec-
trical School, 213G St. N.W, Wash.,D.C.

C U T
MAKE THEM CL NBRIGHT &

OWY.ToILLUSTRAT
ADVERTISEMENTS. SEN E&J?ﬁ%&%
CME ENGRAVI '

S5 WASHINGTOMN ST.

' LEARN JEWELERS |
 ENGRAVING

“The Engraving School that Graduates Experts”

A fascinating, hiph-salaried and sasily learned trades, tanght thoroughly
and practically by eorrespondence. Wa will teach the begioner betiar
engraving by correspondence than he ean gain in years of rigid appren-
ticeship. Weo will improve the skill of any engraver ons hundred par
eant nnd make him master of the trade The demand for competent
sngravers far exceeds the supply. Send for handsome [lusirated

oy | Dept. 119, 90 Wabash Ave., Chi
; ash Ave., Chicago
P ﬂgﬂ‘nﬂ"iﬁ SC'I'W 1 D-:t. 112, 15 Toronto St., Toronto, Can,

Wa will teach

LEARN TO DRAW for hmﬁpll‘l: and magarines. b
L] [ .+ 1

you by correspondence. oldest and most thorough
ths world. Catalog seni fres.

SCHOOL OF ILLUSTRATION.

Foanded by F. HOLME.
Dept. 107, 90 Wabash Ave., Chicago

WILLIE FINDS THAT A KECENT DER(CVERT CREATES A LARGIR DEMAND FOR LG

< F e
rom Chicago Record-Herald
—_— - ——

A PEEIN ZOO is to be started with a choiee selection
of wild beasts. Herr Hagenbeck will do the selecting,
and has chartered a steamer to take them all from Ham-
burg to China. The beastlies will go inte this modern Ark

twa by twao, bot nicely crated, in order to aveld probable
nnpleasantness,

F

—_—————

WALLPAPER POIBONS MAN'SE WIVEB.—Jamesz Wat-
son, of Indisnn, is not a Mormon, but he bas lest three
wives fo the last three years. The curious fact that each
of the women cleaned the wallpaper shortly before her
death and that the symptoms of all were the same, led
to an examipation of the paper.  When shook, a fine
mica-like substance fell from it and chemiste found It
contained a wirnleut polsoi.

TYPEWRITERYREE
“TOEVERY STUDENT

Wa toach

Who takes anr ehorthnnd
yoil |'_1.' tratl to becant ent shorthinnd
rilor and typew e You ean
enrn mll thin in your spare tine in & faw
reeks. Romember the typewriter s yours for-
war, Btenographers are pald good silaries,
looklet free, THE ILLINGIS COMMERCIAL
NETITUTE, 208 Howland Block, CHIDAGO.

WL
CAL DEPARTMENT
OLYTECHNIC INSTITUTE
i, Formerly Parsons Horologieal Institutbe
PEORIA, ILLINOILS,
LARGEST and BEST WATCH SCHOOL
IN AMEKICA

We teach Waitch Work, Jewelry, Engraving,
Clock Work, Optics Tuition reasonable.
H Board and rooms oear school at moderaby
Tales

Bend for Catalog of Infermation
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F. mled for$700,000

The Cash Buyers Union
We bought its entire stock of new books from the recelver
in hunkrnntgf. We are closing them out at fo cemis fo 50

cents on the
A Train Load of Books

Books at less than cost of paper and binding to be closed ount guoick.
You will never get another chance like this to bay good books chﬂlﬁ It
i# the opportunity of a lifetime, Millons of thousands of titles,
Practically any book or set of books you will ever want. Send for the
big Special lllusirated Barrain List to-day.
Books Shipped on Jpﬁ:o
subject t0 examination In your own home be one cend is paid.
Bavpain Ligt free for postal remwest. Adedress
DAVID B. CLARESON, Tha BEook Broker, 60 Como Block, CHICAGO,

= Writa for our fres booklet —

“HOW TO BE A

WATCHMAKER"
Stone’s School of Watchmaking
803 Globe Building,
8T. PAUL, - MINN.

Engmeermg

Ceomplete and shork conrses, Thcmughl equipped enginssring shops.
EHOPF WORE FROM THE BEGINNING. Short courses in Steam and Elec-
trical Enginsering. Expenses low, Acpommodations the best. School
all yoar, Btudents may enter any time. Correspondence steam snd elec-
trieal courses, Send for catalogue. Mention coursa in which interested.

HIGHLAND PARK COLLEGE. Des Moines, Ia.

" Learn Watch Repalring

Be & watchmaker—you can learn this profitable trady
by oorrespondence 1n & few weeks in your cwm home
by the Dedalms Chart Systesn.  After oomplets
thie eeurse you will know & wabch from A to I. Yoa
will knew just what the matier s and how to Il:lPi-ﬂ.l
opa. When you graduste you will be s p
watchimaker and Elm aod oompetent to AL ,
any position.  Foeitions for our gradusise. g
Ask for our Free Bock.  Itexpiaing
our gystem and ferme.

THE DeSELMS WATCH SCHOOL
23 Perry St. ATTICA, INDIANA

BE A

WATCHMAKER.

MECHANICAL,
ELECTRICAL,
TEAM,

LEARNED BY ANY MAN OR BOY AT HOME.
Bmall cost  Bend to-day 2¢. stamp for particulars and proof.
0. A. Smith, Room 334, 2040 Knoxville Ave., Peoria, Ill.

13
TH E A i Diraughting Instrument com-
bines Compass, Protractor,

um. ete., @l dn one, and you can carry it in your
'l-u-l'.puc]:et. Made of special grade of aluminum. Send
for it now. You meed §t. Money returned [ you aren't

pleased,
: BEADY MANUTACTURING COMPANY
' ; &4 Livingston Bldg. Rochester, N. ¥.

S N R N K R KK A

LEARN WATGHMAKING

Refined, profitabls labar—Competent men always in demand. We teach it
m:un;rp'l.r in as many monihs as it formerly took
'hd:w- apprenticeship. Money earned while studying.

b .
ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO.

MOVING PICTURE MACHINES
STEREOPTGONS 5 Tgn S

BIG MONEY

' Entertaining the Public.

Nothing affords better oppor-
tunities for men with small
capital. Wo start you, furnish-
@T/® ing complete outfits and explicit

g - = m - Iﬁ:frumms o4 & sarprisingly
Ccoat.
THE .'!'IEI.II 18 I.AEG!
romprising the regular theatre and leeture circuit, alsolocal felds in Churches,
Public Schools, Lodges and General Poblic Gatherings,  Our Entertainment
Supply nnlln'w and special offer fully explains everything. Sent Fros,

CHICAGO PROJECTING CO., 225 Dearborn Street, Dept. 4  Chicago.

Doas away with
Positions secured.
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&
Buy Your Tuhaccu
Direct from Factory

Thst's the only way to know how Fraprani, rich
and smooth Prench's Miztare is, Dascriptive
niljectives have nll boen used by inforior tohacens
ere this, We can give you no new words, but
wo-can give you & new and better smoking
tobacco direct from the makers.

To make it sasy for you to by

FRENCH S MIXTURE

wa have the standing offer printed at the left.
Tuke ndvantage of it and you will have resson to
congratulate yourself, You will oblain a
parfect bland of pure North Carolina Golden
Leaf Tobacco, made almost entirely by hand,

Send 10 cents
Im silver or £

slamps for a oo

large sample | “The ARISTOCRAT of SHOKING TOBACCD™
':I;t'_' L Not sold by dealers, but direct to

will be |.i=- 1 gmaolcers dn perfect eondition

light to you. FRENCH TOBACCO CO.

Dept. 95

ACCURACY i
LEMON MEASURING-CALIPER

Meets the requirements of and exceeds
the limits of all other calipers. The oaly

Instrument far reaching over and lmll‘llﬁll:iﬂe of
relnforced edges or heavy rims, Sold
Agk for Description and Price.

THE WEST MFG. CO., Columbus, 0.

{ Note—If you harve a Patented Article
to manufacture, write ws.)

'rv'ﬁEwm'rERs
AT SAVING OF 50%

Statesville, N. C.

n kes— w, B bar-
;:' 1:“:-3:: E?T?::liuﬁlnppiﬁf;n approval for trial,
We rent all makes at $3.00 per month and allow rent
on 11|'I|:¢. Send for Catalop, Special Fiyer and Termr.
ROCKWE LL-BAHHE& CO.. B35 Baldwin Bldg., . Chicago, lll.
A DA and over is earned by
our graduates aftar 2
to 8 months' Practleal Instruction in
PLUMBING, PLASTERING,
BRICKLAYING OR ELECTRICAL TRADES
Freccatalogue. Positions scewred. Dept. P
COYNE TRADE SCHOOLS
MNew York San Francisco
| S S
e ———

b\ SHOW CARD WRITING or LETTERING by mail and
gunrantes specess.  Only field nok overcrowded, My
instrociion is unequoaled becaose practicnl, personal
and thorough. Easy terms. Write for large catalogue.

,l CHAS. J. STRONG, President.
i DETROIT SCHOOL OF LETTERING

4 DE-PT- FM- DETRﬂTT. MICH.

“Oidest and Largest BEchool of its Kind.™

12 Art Panels 50¢

-Luqulta India tint prints, Size 7 x10.
pse entrancing

Studies of the Human
Form Divine

are real gems—the Most_Exquisite
Portrayvals of " Womsn Beautiful ™
aver showninonecollection. We send tha
full set of 12 complete prepaid, togather
with 50 life-like miniatures of other beau-
tiful art pietures for only 50e, coin, stamps
or Money Order. Send at onee, today,

GORDON ART CO,

1299 Foster Avei, Chicago
Money returned if not satisfied.

Free Order at ones and wa will include an extra
pleture absalutely free and complimentary.

Dept. B B2

Please Mention Popular Mechanics
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DuBrie/

MARINE MOTORS

The important feat-
ura about Du Brie
Motors is not the price
—but the deslgn and
gquality. We make absolutely
the best marine gasoline engine
on the market—and we prove it
to you—

SIMPLE — REVERSIBLE —NO CRANKING

It you know -n:rl;'lﬂnn' whail marins pasolins ull.gillﬂ
won will sea the point ab once when you learn  ihat
DU BEIE MOTORE are correcily designed, built !mlm
ihe best maierinls and equipped with an ELEVATED

S S
noiscless; & OENERATOR 2 {? : 560
4% = §75
0r - $95

VALVE with float-feed and
Prices for Complete Engine

throttle that gives n wider
range of spesd than any car-
tlll!llllr, and wuses less (L B
ling to prodora more power |
nnid olgr DIRECT - ACTING
VERTICAL PLURGER pump
furnishes ampla water for
pooling and savoes power in
operation.  Plupger is in
gtraight line with eccontric
aad has no side motlon.

In every respack D Brie Motors roprasent the meost ad-
vaneed practice. Our prices nre so close fo those nsked
for ordinary engines that yon cannot afford 1o bay any-
thing mt &8 DU BRIE—if yom want THE BEST. Free
eatalog of ten sized on reguest.

DU BRIE MOTOR COMPANY
425 Guoin St., DETROIT, MICH.

HOT WATER

IN 2 MINUTES
Costf—Two Cents

The Peerless Kitchen Boiler has solved the
hot water problem, in city and country homes,
hotels, restaurants, clubs, bath-houses;, gym-
nasinms — every place where hot water is
required. Burns 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 simple in
construction—only three parts
—digk, burner, drum. Absolute-
ly noiseless: creates no odor.

ccupies but a very small gpace;
eagy to install and connect. No
pipea to clog or mechanisms to
get out of order. The water is
kept in constant cireulation, the
capacity almost unlimited.
I'RICE, surprisingly moder=
ate. Ask your plumber about
the PEERLESS, or write for
catalog, prices and discounts.

JAMES McCARTNEY
39 State Street, - CHICAGO
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-BUILD A BOAT

By the New Weatherwax Method ol Construction

Send for
AL TS
U | pade
D Catalogue
. = . = e 3(}0

Hlustrations
free

“ [ Hl.!."d EVeTY 1::-nli I:\F qu-.qsurﬂ (:tnfl:
We are the only Boat Builders Who
j Sell Patterns. Our Knock Down Frames
save time and labor,

The Bestis Alwaysthe Cheapest
Marine Hardware, Motor E gines, everyth

.II.':IjJi]d a boat.”  Wrile Efr nurnfrj-r:r:.:r:i:} |I_|_1_mIH .
BAY CITY BOAT MFG, CO,, Bay Cily, Mich., 1. 8. A,

Keferenova: Bradatree f'."', it 1, Ha o ity Bawnka

HARD MEN CUT HARD WOOD.—The aperatives in the
Sonth Amerlean mahogany camps require to be men of
considerable nerve power. For the most part they are
native Indians and Caribs, but tbhe “‘boss” of each camp,
who requires braing as well as nerves, is almost invariably
a white man. In many cases, too, he is o white man who
has bad oceaslon to quit his own country rather har-
riedly, leaving behlnd him s reputation sufficiently  be-
emirched to make his return undeslrable—from hig own
point of vlew. SHo at least the following incldent would
geem to show:

At HKarata, a settlement near the mouth of the Wawa,
while on my way to some saw mills, 1 made the sequaint-
ance of a middle-aged American—a hardy, very jovlal, and
apparently gennine fellow, whose name 1 wlil give a&s
Brown, and with whom, I must admit, I came to be qunite
faverably Impressed. [ learned that he had onece been
master of a large merchant vessel reglstered In New York,
although now he was *“‘hoss'' of o mabogany camp, for the
time being taking & vacation: and as 1 was Indebted to
him for not a lttle adviee regarding the preservation of
health in the rather swampy mahogany reglons with which
he was 8o well acquainted, and which [ was visiting for
the first time, on my return to Karata 1 made a point of
geeking him out and thanking him for hiz very useful
guldance, He was seated at the door of Karatas' only

(Continued on page T04.)

IT PAYS BIG
To Amuse The
Public With

Motion Pictures

NO EXFERIENCE NECEBEARY as our in-
struction Book and ““Business Guida' teilsall,
‘We furnish Complets Outfits with Big Adver-
tising Posters,ete. Humorous dramas beimiul
of fun, travel, history, religion, temperance

work and songs illustrated. One man can do it
Asntonishing EJT‘"I“H, in any locallty for
& fman with a litle money toshow Inchurches,

school houses, Jnrlgz Uh’a”il theatres, ebc,
Frofits §10 to over $100 per ndght, Others
oo it, why not you ¥ It's casy; write to us
and we'll'tell you how, Oatalogus free

Amusement Supply Co., 471 Chemical Bank Building, l‘.liir.ag-l

Wa sell direcl, saving
you 52000 on @ canoe. Al canoes cedar and copper fastened.

wa make all sizes and styles, nlgo power eanoci. Wrile
tor freacatalogne giving priceswith r-Eml lers’ '[;:'--l;: ot 1|1!JIIL
Wa are thE’d Ial.'g'i-lhl. manufacrturers of canoss in the world.
DETROIT BOAT 00., 156 Hellavoe Ave., Detroit, Mich.

Best grade of Cedar Cance for $20.00.
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IS ALL YOU i
PAY US IN &% 2 No Money Down

: . Not a penny to pay untll you
. : receive the elothes and find them

! _ satisfactory.
Lem ¥ Then Pay $1 a Week
) We ask for no seeurity and no ref-
- . erences. Wetrust any worthy per-
| son anywhere in the United Stares.

We haye a National reputation | e e 2o
for men’s stylish $12.00 Suits. ra:i preiag b el clﬂt;ing i
Your choice of all the latest fash- mail direct from our factory at lowest
innahle Glothsl in 1:].} 1::1 dmghtl;{ls - cash store prices.

ring’s popular shadow checks ' ¥ Suits, Topcoats
1‘?& use only the very best quality A snd Halncests 51 5 -n31 8

ﬂf hnm gE’ trunmmgs Etc Wa nre abla to offor these good clothes on such
g b - b twice o the 1 L Credil
We Pay All Express Charges ol i the worli s oparat 75 staros i e princval
Writﬂ tﬂda fﬂr frEE sSam I.E.l Citios mnd have over SO0 0 customars on 0Ur books,
and Eull rﬂ calirs to P Free Samples and Price List

HENRY MORTIMER & CO. BRI O oot BILAK malled free; Sund today.  n
m’m’ﬂ emtm Commercial rating one million dollars.
esk ﬂ!hll'ﬂll‘ ll'llf Fife MENTER & ROSENBLOOM CO.
= “R ICAGD h 16 St. Paul Street Rochester, N. Y.

03

i) — The Heart of Enterprise

e e @ The Architect, the Draftsman, the man who plans big undertakings has the
( H[[l["!_-[,l]l. 11{[ﬁpf_ﬂl ﬁ[j_mﬂﬂl’q ‘r{mmﬂh advantage of working in the very heart of the World's enterprises. e is the
: center about which great projects grow. The “boom™ that transforms the village
w'"‘+“ W'WI'IN{' lI'LiWIMt I'F{ﬁwihb into a city with such startling rapidity is often the development of an idea that
- e — . springs from his brain,
PART 1 PARTE. PARTH  PART A 15 If you are a young man with no well defined idea about the future, an older
' > ; man whose rospects are not alluring, would you like to occupy such
a niche in the w-::ﬂ‘f: work? The :tl.If:l}' of drawing is the first step toward
preparing yourselt for such a career. 4 The Amencan ihml of
ndence teaches all branches of Engneering and Technical
work. We believe our books offer the best, chance to demonstrate
the superiority of our regular courses of instruction. The

CYCLOPEDIA o DRAWING

is compiled from representative instruction papers of the Scheol.
It is thﬂoud'l] practical for home stud 15011“—'&?&? chapter is
complete in itself—every subject is thoroughly analyzed, dissected and
discussed by competent nul.l'}lfmhes It is entirely free from purely
technical descriptive matter so easily misunderstood by the laym
Itis also a r.umplde authoritative refmnce llhra.r_f for the TEE{I.II.ICI’
Man who wishes to use it for consulting pu or to “brush u
on his week points. € To introduce the E School's courses for
the next 30 days, we are making a special

HALF PRICE OFFER *0 Gl $12 instead of $24

Sent by prepald express. I satisfactory send 2 within five days and #2 a month there-
witer for tlve months; otherwise notify us to send for them.

Mechanical Drawing — Architectural Lettering — Pen and
Some of the Chpt'" Ink Rendering — Architectural Drawing— Perspective
lrawing —Shades and Shadows — Homan Orders of Arehitocture — Working Deawings —
i Machine Drawing — Bhop Drawl — Machine Deslgn — Tinamithing — Sheet Metal Work
Hkylights — Rooflng — Cornice Weork, ote.

== Four Volumes nearly s foot high. 2,000 pages. Half Red Moroceo. Marbled sdges. Gold Stamped.
I-—_ AMERICAN SCHOOL of CORRESPONDENCE, CHICAGO
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Ll DOV LALR MAECHANICS AV ALRLTISING SEGLIUN

WE CAN FIT YOU IN A FEw MONTHS BYMAIL WHITE. T WAY.!
For A RESPONSIBLE POSITION D R A F T l N G A -T.E‘:?:lgﬂp?ﬂxﬁrﬁ fleNG
PAYING *2570°50 AWEEKETNTIM R - R DHAFT SV P:0.Box 157-M. New)ork NY |

| {Conlinaed from Pa_e T02)

“galoon”” when | met him, and, thrusting an empty sugar

hox towards me, he bade me be seated.
e n o u “This s Wilton, a friend and countryman of mine, "
gald he, jerking bhls head towards hiz companion; and Mr,
Wilton gave me a hearty handshake, but a rather sorly

- look, which, however, softened poticeably as soon as [ men-
utomobhiles | "'
“*Are you in the mahogany line, too?" 1 asked,

. : “Yes'm,” he gronted. “'Boss of the pext camp to Cap-
Our course of study by mail teaches tn!ﬁ;iru:yﬂ R i . .
AR ' T i MOress 1| 1] -
you an easy and pleasant way of earn- Svas Jm“"LL ¥ g st Sl giigebn sl S
1|1g from 225 to 2100 a u!.:-{-L Char “Where did you put uwp?" be asked, as soon as T had con-
rraduates ire recosnized asexperts . ani cluded.
gre : " = I " YAt Courtney's,” T replled, **and a more obliging man
positions seek them. You become a I never rame ncross In all my life.”
. S e a1 anaon A “H-m!"" came from the captain.
chautfeur, garage manager or auto “Yes, and [ don't think 1 ever met a better-looking man,
salesman, Write for frec bookiet of particulars. elther,”” I went on, **At first | couldn't make him out at
utl.h He nwmedlan ::Eﬂlmd_r;rtm]; u'i-]lﬁdlwnt?lr'l & mr:'[n
to be & mere saloon-keeper. ut they told me afterwards
NEW YORK SCHOOL OF 146 West 56th Street that he had robbed a bank In the States where he wag
AUTOMOBILE ENGINEERS Hew York City employed—rforty thousand dollars, I think It was—and that

explained It.'*
- At that moment, to the accompaniment of a pecullarly

DESIGNING AND DRAFTING

— Practical working drawings: Awlomebile, Gas Engine and Experimental work a specizlty. Mall srders will recelve prompt atleathse———
MOAKLER &- BILLINGS, - 150 NASSAU S5T., - N.Y.CITY

ALLIGATOR PUNCTURE PROOF SELF-HEALING BICYCLE TIRES |

Bave you tronble and monay, Tha best tire mads, Nalls, tacks, glass and enags
will not let the air out, Made from beet quality extra tough rn hhﬂr, closs-woven ,

tension fabr.c chemically treated, automatic solidifier, extra heavy tread, strong,
durable, resilient. Accept no imitations. Guarantee tag on each tire. Order

at sale price. Give size tire wanted. Cut price catalog of
Bicycles and Sporting Goods free. Dealers wanted. $ 95'
APAR

THE VIM, 68 Lake Street, Department T-32, CHICAGOD -

WHEN YOU SUM IT ALL UP, THERE IS NOTHING LIKEE Ask
Dept. M

. Splitdorf Ignition Apparatus “~

for Economy, Efficiency n.nd Dependabllity. 80 pr;-r cent of American Motorists use
t in preference to all others,

G. F. SPLITDORF 1 17 Vandewater Street, NEW YORK
—

MECHANICAL DRAUGHTING

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
P. G. STEARNS, = 39 HENDRIX STREET, - BROOKLYN,N.Y,

]
Rider Agents Wanfed [ | =t cossh. witon put nis nand swittly to his nip
Dn-f‘kl.‘t but Captaln Brown as swiftly grabbed his country-
e in each town to ride and e:hl’mt sam 10‘ man's wrlst, the while he whispered something Into his
|qﬁ|.' tlmdt]. Worite fﬂ.l* ear. Then the skipper's blg foot trod upon my toes weith

: 'l"ll“"-"d such force that I could have howled out with the pain.
iﬂlﬂ" Mndeh “d oo l{Eﬁﬁ' ﬂg 1[ eouldn’ th’rr:r T.fhe life of meh Imagine what It menntphut
th Coaster- t was o hiont of 2ome sort, that was evident, so I took I,
:lﬁf.ba?mm ’7 ‘ﬂ '2 and became silent. Later on, in Wilton's absence, the
Second - capialn explalned. "

Mlxﬂ:unﬁdxﬂﬁ,$3‘o 8 47 wonder he dfdn't put a bullet thrmlzh g i
 els, good as new smiled. “‘He meant to, at first. Wilton Dﬂ.l"ln{’f!
waﬁti F'a.n;.nrg C‘la:’;iﬁ :1‘:; hrnthﬁr under anotber name. and they did lhat bank job

= pon ppruﬂ a together,
55, the freight and allow “You must keep a close tongoe In your mouth about
Jlﬁﬂﬁ EEB§E’ FREE TRIAL. here,” he contloued. **Courtney was followed down here
ires,coaster-brakes,sundries, ete, by a Pinkerton detective. He couldn't arrest him, but he
halfc:faulll m&r&mp‘? not buy till put a slx-shooter under his nose and scared Courtoey Into
6] (] ur [ i
BEAD CYCLE CO., Dept. Wips,Chicago {Continged on Page 706)

A finely llluln‘mm-d maonthly magazine publishing practical adneational articles
El[nTnlcll" A" n- M EBHA"IG on all branches of electricity and mechanics. Complete directions and work-

ing drawings for making steam and gescline engines, dynamos and motors,
forniture, wiring Instroction, wiralogs telegraphy, mechanical drawing, ete. Three months' trial ten canh. __Fifty cants a year,
Catalogue of electrical and mechanical books free. P, M. Sampson Publishing Co., ¢ Bsacon Bk, n, Mass.
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POPULARE MECHANICS ADVERTISING SECITION

Cash Profits
Pile Quickly
Set Started POW

Let ma tell you the name of this man and many
others who are making from £10 to $25 a day and
upwards making these Miracle Concreta Fipe
on my Miracle Plpe Molds. Write me today.
I'l} answer you personally, and make ¥you a
special proposition If you START NOW where B
you 'tiva.ﬂt No ﬂ:nnﬂaml;s nam:mm'r. It g
won't cost you & cent to Inveat . Free
Book Explains "

Miracle Concrete Pipe

and how easily you, as an individual or |
Contractor, can make money fast with my
Miracle Molds. My Miracle Molds gulckly
pay for themselves, I make you

epecial prices and terms. The first ‘ﬁi

b4 feet of pipe you make pays for
uroutfit. Sells ata profit of 60a, =
150z, mnrdlnft to size. Make
plpe 4 to 42 foches in diameter, gither
plain, bovel or bell end, Concrete pipe
is 4095 to 60%% stronger than clay pipe.
Don't miss this. Write for FREE BOOK,
0. U. MIRACLE
Pres't Miracle Pressed Stone Co.
757 Wilder 8t., Minneapalis, Minn,
TR R R L —s

“ Hercules Detachable Cover”

The most wonderful invention In the Auto-
moblle Tire Industry. Agents wanted
everywhere. Thisis a big seller. Terrl-
tory being rapidly taken. Write today
for booklet and prices. Special induce-
ments to dealers and supply houses.

THE REPUBLIC RUBBER TIRE & SHOE C0.
449=-451 West 53d Street, N. Y. City

- A A

i %
S TRADL MA

[THoll

RLGISTERED

y and

(DRY BIL

Wear *“ Litholin,” Waterproofed
Linen Collars and Cuffs, and save.
Wiped with damp cloth they are as
fresh as when new. Unlike celluloid
and rubber goods they are made in
the latest styles, are ‘‘ up-to-date,”’
and “ chic.”” Look well, wear well.
Collars 25c. Cuffs 50c.

If not in stock at vour shirt store, send ns style, size,
1"1.ﬂ|'rthl'1' wanted, \-.Lt!m__n~m-*.~..1||r,--~_ and we will mail, toany
address, postpald. Calelapue free on reguest.

'l“ll!": FIRERLOID 0.,
15 Waverly Place, New York.

)

The ONE. and ONLY Folding Bed is the

SAFETY FOLDIN

—

ot

The First Sensible
[ Adaptation of the
! Folding Bed Idea—
and the Quickest and
Best Seller in its line
on the market.

Ready for Occupancy

SOME REASONS WHY

It is perfectly ventilated, when either closed or open,

Does not attempt to imitate any other plece of furnitore—simply folds up
outolthe way,prosenting a pleasing appearance with its handsome drapery,

It costs lees and sells more easily than any other bed, When in use 1t looks like a bandsoms brass and iron enameled bed.
It cannot get out of order ; thers are no dissatizfied customers to pacify—no complaints to meat.

I Will not seratch or mar & foor—a unlque system of ball- bearing easters Insures this,

Every part is Instantly accesalble. Mora sanitary than any other bed—cannot collect dust or harbor vermin.

Springs are the latest and best construction—will not sag or work loose.

L

Front View, Closad,

The trim of either brass or plain enamel—meeting any taste—fAnished In all eclors.
For Sale by all Furniture Dealers

SAFETY FOLDING BED GOMPANY, Ltd.

Harper Avenue and Widman Place, Datroit, Mich.

Please Mention Popular Mechanice
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THIS THEN
IS T0
ANNOUNCE
THAT

" manufacture a
LIGHTING SYSTEM

for lighting Factories,
Shops, stores and Homes, that |-
far suporlor and more sconomieal
than either Gas or Electricity,

Burns Gasoline or Alcohol.

In sending for our description and
iustrated catalogue, please rend
us & rough draft, giving dimen-
slona of your factory, shop,
store orf home and we will
cheerfully send yon an esti-
matia for lighting. together
with n few fmots which
will, at least, cause
you to etop aod

think,

THE STANDARD-
GILLETT LIGHT CO.

B32 No. Halsted 5i..
CHICAGOD, U. 5. A.

ECONOMICAL, SAFE
AMD DURABLE

A CHILD CAN DPERATE
THIS SYSTEM

WORDEN’'S WOODEN

MINNOWS
i

. Thees Trabds Heoks. He. T, Price B0,
WH::H:::: Wordsn's Wasden Minngws, Fiva Treble Hooks, Mo TS Price S0c.

i emy woosdes hall, We use lurgs trobles hools, sttacted i such 8 masnsr &g to sosbls L weer o

afmngn haoks 1F e dealred, Hiand i ponds fof our latest Caladogus.

WORDEN BUCK TAIL MPG. COMPANY, 402 Sodih Michigen Sirest,  South Bead, ladisni

IMFHJEEHD

pubn,~ SEE' SM
RORIgER rm i AL,
THE HEWEST AND MOST ATTRACTIVE

AMUSER AND HEALTHFUL EXERCISER
FOR CHILDREN

UNIQUE
wﬁﬁg'ﬁitg%“:'? FOR CIRCULAR

EDWIN D.SMITH.
REDEPT 24| FOURTH AVE. PITTSBURG.PA.

Before You Invest

A dollar in anvthing get my book “How to Judge Invest-
ments." It tells you all about everything you should know
before making any kind of an Investment either for a lurge
or small amount.  This book gives the soundest advice and
may save you many dollars. Send two-cent stamp for a
copy; do it now, }

nd your nameand address and get the Investors’ Review for

3 Months Free

This will kesp you reliably posted on warious kinds of invest-
ments. Address

Editor INVVESTORS’ REVIEW, 1461 Gaff Bldg., CHICAGO, ILL.

POPULAR MECHANICS ADVERTISING SECTION

{Doncluded from Page T4.)

giving up a portion of his haul; and Wilton at first took
you for another Piokerton chap come after the balance."

Then 1 understood why Wilton's hand bhad gone to his
hip pocket so swiftly, 1 was surprlsed, natorally, for
there was no likeness between Wilton and Courtney, nor
anything else to suggest a connection. Bot what surprised
me mest was Captain Brown's subsequent confezslon.

“We're none of us angels down hbere, you know,” he
sald, smiling blandly. *'We stay bere because we're obliped
to—not for our health. 1°d very much like to have anather
peep 6t a certaln little New Jersey village, but I daren't
move that far, 1 sghould be nabbed. You ree, I was ron-
ning the company’s ship from New York to South American
ports for many yvears, and all of a sndden I got sick of It
It was timber I was carrylog, and 1 just steered for Cuba,
where folks don't ask awkward questions, docked there,
found one boyer for the timber and another for the vessel,
Loth at half price, and—well, here 1 am.'

Thereafter 1 resolved that, st least during my stay in
those wild regions, I would reverse the usual sentiment amd
look with suspiclon npon every one with whom I might
chance to rub shoulders until he should prove hlmself
worthy of my better opinion.—Manchester (England})
Evening News,

——ip - —

NEW BOOKS

KELLY'S DIRECTORY OF MERCHANTS, MANUFAC-
TURERB AND SHIFFERE OF THE WORLD. Thiz work,
contalning nearly 4,008 pages of valuable informatlon, amnd
repregenting, g It Jdoes, painstaking research and wvast
expenditure of time, labor and expense in every ¢couan-
try on the globe, ecannot fall to be of Inealeulable as-
sistance to every business man the world over. The
lists cover every country, giving with each n concise sta-
tlatleal account of itz financlal position, [is poris and
principal towns, with a short topographical account and
the population of each together with eclassified lista of
the {(‘onsuls, Banks, Manufacturers, lmporters, Exporiers,
Merchants, DBrokers, Ship ‘umlr: Agents and Jobbers, All
trade hendings are glven in Eoglish, French, and the pre-
valling commercial language spoken In the country taken,
#0 that the book can be readily used by people in any
vountry, The book s indexed to Countries, Towns and
Trades, so0 that it s possible to look up the trade of any
one clty, or take out all the names given in the book
of any one trade. It I8 also indexed in Fremch and Ger-
man. Importers and Exporters will find here Information
that they might search for elsewhere in valn, and in such
concize, practical form, under such ecareful classifieations,
that it is mcquired casilv. The work Iz frequently men-
tioned as an authority In consular reports.  The new aedi-
tlon has been revised and enlarged and s ap-to-date in
CVETY purli_nuiur. The Kelly Publishing Co., 5 Beekman
St., New York.

MODERN AMERICAN LATHE FRACTICE,—REy Oscar H,
Perrigo, M. E. Cloth, 416 pp.. 314 illust, Price, $2.50.
The Norman W. Henley Publishing Company, New York.
Lathe history and relatlons of the lathe to manufacturing
are glven: also description of devices for feeds and
thread-cutting mechanisms; lathe design iz discussed.

HENLEY'S TWENTIETH CENITURY EBOOK OF
RECIFES, FOEMULAS AND PROCESSBES.—Edited by
Gardner D. Hiscox, M. E. 787 pp. Price, cloth, §$3.00;
three-quarters French moroceo, $4.00. Contalns nearly 10,-
(0 selected, sclentific, chemical, techmical and hoasehold
ricipes, formulas and provesses for use In the Iaboratory,
the office. the workshop and in the home. All the old
recipes that have stoed the test of time are here, asg well
as ]l the new ones. The Norman W. Henley Publishing
Company, New York.

PHOTOGRAFPHICO CHEMISTRY.—Illust., 160 pp.
O cenis.

BANITARY CONSTRUCTION IN EBUILDING.—Ilust.,
160 pp. Prlee, $1.00.

TEXTILE FABRICS AND THEIR PREPARATION FOR
DYEING.—Illust., 160 pp. Price, £1.00.

COLORING MATTERS FOR DYEING TEXTILES.—
Illust., 160 pp. Price, $1.00.

MOTOR BICYCLE BUILDING.—I1llust.,
0 cents,

David MeKay, publisher, Philadelphia.

QUESTIONSE AND ANSWERE FROM THE GAB ENGINE.
—Cloth, 296 pp., 65xT7. Price, 51.50. These questions relate
to the design, constructfon, operation and repair of gas
and gasoline engines. The Gas Englne TPublishing Com-
pany, Cincinnati, Ohio.

ADVERTISING THAT TELLS. OR HOW TO ADVER-
TISE IN A SEMALL WAY BUCCESSFULLY.—By Geo. Carl
Mares, [lunst.. 208 pp. Price, B0 cents, Guilbert Pitman,
85 Fleet 8t., London.

FORMS FOR CONCHRETE CONSTRUCTION.—By BSand-
ford E. Thompszon., BEulletin No. 13 published by the Asso-
clation of American Portland Cement Manufacturers, Phila-
delphla. Coples free on reguest.

ATR BRAKE CATECHISM.—BEy Robert H. Blackall.
Mearly 400 pp. Illustrated by folding plates and diagrams.
Prlce, 0, A complete study of the Westinghouse equip-
ment, including the Schedule B T Locomotive Brake Equip-

Price,

I'rice,

1 pp.
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(Quick-Service} Triple Valve for Freight
the Cross-Compound Pump. Nearly 2.0}
The .Norman W. Henley Publishing

ment; the K

Serviee, and

mestlone wnd answers.
mpany, New York.

IGNITION, TVAFPORIZATION, INSTALLATION AND
OPERATION OF A GABOLINE MOTOR.—FPublished by
United Manufactoring Company, Detroit, Mich. DPrice, 10
cents. A booklet acquainting the porchaser of a boat
motor with a practical knowledge of the prineiples in the
installation and operation of ihe same.

MODERN BTEAM ENGINEERING in Theory and Prac-
tiee. By Gardper D, Hiscox, M. K. I1llost.; 487 pp.
Cloth.  Price, $3.00. A complete and practical work
dealing with all the branches with which a modern en-
gineer must be famillar. Forty-twe tables of the prop-
erties and application of steam in Ity varlous uses are
ineluded, also nearly 200 questlons and answers,  The
Norman W. Hepley Publishing Co., New York.

EPACE AXND GEOMETRY in the Light of Physziological,
Psyehological and Physieal Inguiry. By Dr. Eroest Mach,
From the German, by Thos. J. MeCormack. The Open
Court Publishing Co., Chirago. This work ooaght to be
read and pondered by every teacher of mathematics and
by every educated parent., Physlologieal space, the space
of touch, the space of vision, the space of addition, the
gpace of gpeometry, the agreements and differences  of
these, feelings of motiong and wvelocities and accelera-
tlons, the biological functlons of all these things—such
are among the striking themes here treated in a woy
gcarcely less remarkable for §ts answers than for Iis

questions,

CALIFORNIA ANNUAL, Price,
summary of Callfornia conditions,
raphy. soll, climate, Irrigation. ete.
tisties, aleo full-page topographical
The Callfornia FPromotion Comanittee,

PROBLEMS OF THE PANAMA CANAL, DBy ' Frig.-
Gen. Henry L. Abbot. Illust.,, 270 pp. Cloth. Price,
£2.00. Contalns clear Information respecting the tech-
nieal problems of the eonstructlon of the Panama canal,
including elimatology of the Isthmus, phyeics and hydran-
lice of the Hiver Chagres, cut at the Continental Divide,
and dlscusslon of plans for the waterway, with hlstory
The Maemillan Co., New York.

- ——

NEW CATALOGS

THE BROOKS BOAT MANUFACTURING COMFPANTY,
orlginators of the pattern system of boat bullding, bave
just lssued an imteresting catalog telllng all about thelr
patterns and lllustrating the construction of boats by this
method. Knocked down boats, boat frames and all kinds
of pleasure craft are described.

EXAMPLES OF CEMENT BIDING, a new catalog izsued
by the General Fireproofing Co., Youngstown, 0., contains
many handsome views of residences and business bulldings
in which the metal lath and cement congtruction has been

used.

BOMETHING ELECTRICAL FOR EVERYBODY.—T5H0
illust., 144 pp., Includes electrical products in all branches.
The Manhattan Eleetrical S8upply Co., New York.

CEMENT-MAKING MACHINERY.—A handsome {llus.
trated catalog published by Power & Mining Machinery
Company, Milwaukee. All the apparatus used In Portland
cement factorles are described.

A TREATIEE ON MARINE GASOLINE ENGINES., A
lmndsome B0-page book with over 200 illustrations, dis-
cusging marlne engine practice In general, and telling how
to install gasoline engines in hoats.  Price, 10 cents. The
Ferro Machine & Foundry Co., Cleveland, 0.

EQUIFPMENTE AND BUPPLIES for Contractors. Hail-
roads, Mines and Mills is the title of a large cloth-bound,
illustrated catalogue published by the Henry J. McCoy Co.,

.9 ecents. Complete
wiih history, topog
Full Industrial =ta-
map of Californla.
San Franclsco.

from 1800 to date.

New York., The book I8 exhaustive in its line, contains
wany tablegs and other valuable information, and I8 fully
indexed.

—py——

A WOMAN OWNING A FARM st Waukon, Wis., which
Is overrun with pralrie dogs, i3 reported to have made a
contract with certaln English lords (o furpish 2,000 °‘dogs "
nt £3 each. The Engllehmen think it will be jolly sport to
hunt them when turned loose. As they are abont as large
amd qulek as rats, the noble lords are likely to conclude
that they themselves bave been made sport of.

and TR D‘:F MARKS obtained,
P TE“TS defended and qmsecnu-d by
Alexander & Dowell, Patent Law-

rs. (Established 187.) “F." 607 jth Bt., N. W,
WASHINGTON, b, O !

o 4

. DIiouk of Information sent FREE

- ‘ﬁ;

The Henrique Water - Motor
Bottle-Washing Machine

is vged on High or Low water pressure. No Frictlon to
hinder the ;Pﬁﬂﬂ Or powor as our motors are all Hall
Bearings. ost modern economie methods in the use
of washing Bottle Glasses of any slze or shape ; will
mako 1,200 to 1,500 revolutions on 20 1bs. water pressuie
and develop more lpuwrvr than any other Water Motor
in existence, WIll give the same speed as electric
motor with far less axpense. In citles where meters
are used, the cost of operating our motor 18 very small,
only two eents per day. Speclally recommended by the
Philadelphia Milk Bottlars’ Exehange who have used It
four years, washing from 5,000 to 6,000 bottles daily;
Wholesala Liguor Beer Bottlers, vinegar, pickle,
mustard and zaues bottlas of all sizes and shapes. The
more pressure, the more power. Every word here s an
absolute fact, puaranteed as represented. Pries of our
Bottle Washing Machine complete 1s $0.00 F. . B.
Philadelphia, welght 40 1hs., space 10x 12 inches. We
make water motors from £3.00 up. Agents wanted.

The HENRIGUE MAMNMUFACTURING CO.,
I 6927 Greene Strest (¥ Germantown, Pa.

SLIDING FURNITURE SHOES

Do not wear holes in carpets nor seratch flonrs as
caaters do. Write today for particulars and OFFER
TO AGENTS,

FAIR MFG. CO., 936 5th Street, Racine, Wis.

Let Us Be Your Factory

Write for estimate on any article you want
manufactured. Btam nings, models, exper,
Write for ““The Silent Partner.’’

work.

THE GLOBE MACHINE & STAMPING CO,

3610 HAMILTON AVE., N. E.

| Genge

CLEVELAND, 0.

Commercial Bloe Prioting o Short Natice. Rates wpon Megeest
ESTIMATES ON

MFC.DEBICNS Pﬂﬁﬂrn- Foun dry and
R o Machine Work

“Qur system of DETAIL DRAWINGS will save you money”

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no othar lght 15 half so good or cheap.
1t's economy to use them—a saving of 50 to
75 cent over any other artificial
fight. which is demonstrated by the
mang thousands in use all over the
world for the last nine years. Write for
P. M. catalogue; it tells all about tham
and our systems.
BRILLIANT GAS LAMP 0O
4% State 5t., Chicago, Il

ATANYD oon

Please Mention Popular Mechanicg
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THE LATEST BCIENTIFIC INSCOVERY

Bright, sparkling, beautiful. For brlllinno;
they egual the genuine, standing nll test an

uzrin uprrln One twentieth the exponse.
Ee frise  wi privilege of examination.
For Dﬂl’l‘.il.‘.‘lllll.‘n.. prices, eto., address

THE R. GREGG MFG. & IMPT. CO,
Dept H, 201 E. Van Buren Streat, Chieago, IL

SALAF DAL LV Wl L AU LY
FOR
“NULITE” | sroie
varoR A M Ay
GAS.... L PS &%euh Bre
We manufacture Table oining
Lamps, Wall Lamps,Chande- Monay
liers, Store and Street Lamp and Systems,
The Largest Line on tha Market. Write for
our Free Catalogue and Pricea.
CHICAGO SOLAR LIGHT €O., Dept. C. CHICAGD
COULD NOT STAND PROSPERITY.—That prosperity s

for STAHP Dept. P., Kewanee, lllinois

i IIJ'I'I]II CYCLE OR LAUNCH

at EMALL COST by using one of
our Attachable Outfits, A com-
line of Finighed Motors and

lete
ﬂoush Castings for Bicyele, Auto-
Marine or Statlonary.  Send
stamp for catalogue.

STEFFEY MFG. CO.
Glrard Ave. & 30th St., Philadelphia

MARINE MOTORS AT ONt-QUARTER

Wa Fornish Castings and Drawings Complete.
2 Cycle. 1, 2, 3 or 4 Cylinder. Circular.

Brush & Hudsen, 257 A Winthrop Street, Brooklyn, N.Y.

= ]
meerwe | 75 Flash Light 75¢
SUPPLIES at | piate retuils ot 61 50, fives 500 Flashes.
WHOLESALE g"‘uu Ay SECUre one of thess High Grade
oces | ERESSR HER e, f sl
to ANYONE, of your city. Postage extra 10c. Address,
CATALDG JOHN NELSON ELECTRICAL CO.

often a severer test of character than adversity iz illus-
trated strikingly in the case of the miner, Lindsay B.
Hicks, who was burfed 17 days In a mine at Bakersfield,
Cal. Many brave men risked their own lives and tofled
imeezzantly fo save a life which Hicks haz recently made
two attempts to throw away by stepping In front of a
moving engine. Once he was pulled from the track, and

once he was knocked of by the engine without serlons

Injury. Why did he do §t?  Afraid he may be obliged to

go to work again and earn bhis living,

luxuries of idleness a8 a museum freak!

o SHAVE YOURSELF 7

Then get a brush, the hairs of which will never come out.
Our new EVERLASTING SHAVING BRUSH has the halrs
cemented and set in an aluminum ferrule by our patent

pn:-ness, umm!}nﬂm for thrad yearn.
25¢

after tasting the

A new brush free ¢f a singls hair comea oul.
SPECIAL: To Introduce our catalog of razors and
supplies for homeghaving, we offer :hls'm:' brush for

Complets catalog on hame shaving FREE.,

HOME BARBER SUPPLY GO., 233 E.Madison 5t Ghicago

Famous triple Horse Shops—mada
aof m]ll-!mrl. steal. Postpaid with so-
frll:m-u and catalog, 10e—3 sote 3o,
Fine pocket piece for brain tonie.

PULIL

WESTERN PUZZLE CO., 333 Jackson St., §t. Paul, Minn

How to Make a Paper Boat—How to Make a Barrel
Boat—How to Make a Water Whesl—How to Muke
Your Own Fishing Tackle—Temporary Camps and
How to Baolld Them—FPermanent Camps amd How (o
Build Them—How to Bulld an Imitation Street Car
Line—How fo Make a Water Bleyele—How to Make
a Minlature Windmill—How to Build an Ice Boat—A
Novel Burglar Alarm=—A Mechanieal Ventrilognist and
How to Make It—How to Make a Boot-Blacking Cahbi-
nei—Renewing Dry Batterles—How to Make Water
Motors—How to Make “Antlque’ Clocks from Up-to-
date Materlals—Lettering a Clock Dial—How 1o Make
8 Windmill of One or Two Horsepower—Ilow to Make
a4 Trap for Rabbits, Rats and Mice—How to Make a
Small Searchlight=RKltea of Many Kinds and How to
Make Them—Jog Fishing—IHow to Do Orpamental BN

laces—How to Make a FPropelling Vehicle=IHow to
ake 4 Water Telescope—How to Make Papel Bal-
loong—How to Make a Hectograph—Useful Articles

and Ornaments Made of Old Bicvele I ts—Devices
for Winter Sports, How to Make and Use Them—
Coasting Sleds, Chalr Sleighs, Tobopgan Slides and
Bkis—How to Make HRubber Stamps—How to Mnke
a Bagpgage Carrler for Bicyveles—A Water Candle-
gtick—RBoy's Hand-Power Auto, How Mnde—How to
Make a Palr of Dumb-Bells—How to Rid Your Yard
of Cats—EHow to Make an Easel—To Light a Gas-
lHght Without Matches—Things a Boy Can Aake Out
of Old Bleyele Parts—How to Mike a Wind Pro-
peller—Photographing from a Captive Balloon—How
to Make a Bimple Burglar Alarm—To Muake a Binder §
for Popular Mechanics—How to Make a Hammock—

Electrle. Rat Exterminator—How to Make a Minlature §iH
Steam Turblpe—IHow to Hee ’L]ll sugh Your Hand— [
How to Mnke a Wood-Turning Lathe Out of an Old

Sewing Machine—How to 1;|_~r:1-'-'rfh 5
—How to Make a Turbine Eng
Lead Cannon—How to Make a Wireless Telegraph
Brstem—How to Make a Toy Rattery Motor Lift =
10-1b. Weight—To BRenew (Old Dry Batterles—Weather- |
irnmﬂ:u_r for Tente—How tp Make an Electrle Furnace |
fegulator—How to Make a Rimple Fire Alarm—How

to Make a Bell Tent—Enameling a Blevele
A Practical Camera for Fifty Centz—How to AMake
a Very Simple 7 arbine—Power of 8mall Colls for
Bending Wireless Mezssages—Ringing a Bell by Touch-
ing n Gas Jet—How to Bulld an Electrle Englne—
Novel Electrie Motor—How to Make a Sallomoblle—
How to Make a Novel Burglar Alarm—8imple X-Ray
Experlment—To Bulld s Merry-Go-Round—Another
Electrle Motor—Use for an Old Clock—To Make an
Electrie Plano—How to Make a Telegraph Instrument
and. Buzzer—EHow
Bor Bullt a Complete Minfature Rallroad.

taina from Marble
lne—How to Make a

Frame—

Iron Work—Ornameéntal Metal Gnards for Open Fire- {[if

Yaour Mewsdealer will erder it for you or sent postpaid for
to Bulld a Model Yacht—How a 25 cents by the publishers, Popular Mechanics, 1
ington Street, Chicago.

"YOUNG AMERICA |

fluw to Build

ELECTRJE EJRGLAR AI_AHI-! ICE BQA.T. WATER

! BICYCLE, CABINS, CAMPS, CLOCKS. FISHS ‘i;‘
ING TACKLE, KITES, IMITATION

STREET CAR LINE ETC.
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SAVE MONEY ON YOUR GLASSES

scope,” the only accurate eye tester, Ineares
perfect fit. Sent FREE with lllustrated catalop
of aye glasses and spectacles.

I and get dealers’ profit. Our patented “Ocular-

Bpecial Offer—We will malil
FREE a book of chemically pre-
pared tiesne paper for cleaning
I Four glasses for 2 cent stamp to
pay postage.

BEEND TODAY

GRAND RAPIDS WHOLESALE OPTICIANS

60% Ledyard Building Grand Rapids, Mich,
Oldest and Largest Exclusive Mall Order Optical Honse In the World

THE VACUUM CAP CURES BALDNESS
60 DAYS' TRIAL

Thounsands cared, Our MODERN VACUTUM CAF waEx
vike &4 FEW MINUTES EACH DAY draws the hlood to
the scalp and forces the halr inte new healthy
growth, eures baldness and siopa the hair frem fall-
ingout Cures Dandruff, Harmless and healthful.
Wa sand it to on trisl. We only want pay if you
are pleased. s not this faicr? Writo for free book
THE MODERN YACUUM CAP C0.
Gid BARCLAY BLOCK DENYER, COLQ,

Your Successinlile
depends upon your
memory
lhave reduced theartof
memorytoasciencesothat
theordinary brain iseapable
Yol retaining facts, igures, faces
i s casily as the more gifted.
& 1 teach yon tostopforgetiing
by a few simple rules, No
wearyingor tediouslessons
tomemorizethatrequire
A Slrong memaory 1o hf!'-
ginwith or long hours
of practice.

My methodis sim-
A ple, inexpensive
and youcanstudy

I have
tanght more
than 20.000
peaple How to
Remembear,

It is the most practieal
and eomplete method
evar devised,

My method increases business
capacity, social standing, gives an
alert memory for names, faces,
business details, studies. Develops
1-‘-'I:|._!?-!?[Jf:1::1l.: ation, personality, self-
confidence, conversation, public
speaking writing, etc.

Write me to-day for n free copy of
my Interesting booklet, “ How to
Remember,'" aleo trial copvelghted
exercige, and see how slmple Ty
memory tralnitng really ia

DICKSON MEMORY SCHOOL
185 The Aunditorium 5 CHICAGD

25c. BOOKS 250, | fokm tutmion tn e res) 2 cone
- ' ald.

ELECTRICITY. The study of, and its laws for bhe-
Einners, comprisiog the laws of electrie current gen-
eration and fAow, Obm's law, galvaniem, magnetizm,
Induction, principles of dypamos and motors, wiring,
with explanationsg of slmple mathematics as applied
to electrical ealeulations. By N. H. Schoelder. With
55 original illustrations and 6 tables. 26 cents, post-
paid.

DRY BATTERIES. A practical handbook on the
designing, filling and finishing of dry batteries, with
tables, for automobiles, gas engloe, medical and eoil
work, electrie bells, alarms, telephones,
and all purposes requiring a first-rate battery.
Mustrated with 30 original drawings. 20 cents,

experiments,
Fully
Pt -

paid,

ELECTRICAL CIRCUITS AND DIAGRAMS, Being
n selectlon of original up-to-date and practieal dia
grams for Installing annunciators, alarms, bells, elec-
tric gas lighting, telephones, eleetric power light and
wirlng circoits, Induetion colls, gas engine lgniters,
dyonamos and motors, armature windings. By N. H.
Schoeider, 25 cents, postpaid.

ELECTRIC BELLS AND ALARME. How to install
them. By N. H. Schoeider. Including batteries, wire
and wiring, cirenits, pushes, bells, burglar alarms,
high and low water alarms, fire alarms, thermostats,
annunelators, and the locating and remedying of faults.

With 58 orlgloal diagrams. 25 cents, postpald.
MODERN FRMY BATTERIES. Their construc-
tion., use and maintenance, Inclnding batteries for tele-

phones, telegraphs, motors, electric lights, Indoction
cofls, and for all experimental work. y N. H.
Schnelder. 94 pages, 60 [llustrations, The best and

25 cents, post-

EXFPERIMENTING WITH INDUCTION COILE. H.
8. Norrie, agthor of *“‘Imduction Colls and Coll Malk-
ing." A most Instructive lttle book. full of practical
and Interesting experlments, fully explalned In plain

lutﬁjﬂt Amerlean book on the sohject.
pald.

language with numerous bhints and suggestlons for even-
ing entertalnments.
headings:
Coil;
Vacuum;

Arranged under the following
The Handling of Ruobmkorfl
Effects in the
Telegraphy. With

Introduction;
with Sparks;

Experlments
and Wireless

Induction

ELECTRIC GAS LIGHTING. How to Install eleetrie
gaz lgniting apparatos, including the jump spark and
multiple systems for all purposes. Also the care and
gelection of sultable batteries, wiring and repalrs. By
H. B, Norrie. 101 pages, 6T illustrations, paper. 25
cents, postpald,

THE LOCOMOTIVE, simply explalned. A first In-
troduction to the study of the locomotive engine, their
designs, constroctlon and erection, with a short cate-
chism, and 26 HNustrations. 25 cents, postpald.

WOODWORE JOINTB. How to make and where to
use them; Including maortise and tenon jolnts, lap
Juints, dovetall Jolpts, gloe Jolnts and secarfing jolnts.
With a ehapter on eclreular woodwork, revised and
enlarged edition, 101 pages, 178 {llostrations. 25 cents,
et pan Bl

EMALL ELECTRICAL MEABURING INSTRU-
MENTE, describlog the making and using of the dif-
ferent Instruments, fally illustrated. zf cents, post-
paid.

METAL WOREKING TOOLS AND THEIR UBES., A
Handbook for Young Engilpeers and  Apprentices.
Bhows how to use slmple tocls required In metal work
ing and moedel making, Illustrated. 25 cents, post-

pald.

THE BLIDE VALVE., Simply expleined for working
engineers.  Fully {llnstrated. 25 cents, postpald.

DIAGRAM OF CORLISS ENGINE, A large engrav-
ing glving o longitndinal section of the Corllss engine
cylinder, showing relative pozitions of the plston,
stenm  valves, exhauzt wvalves, and wrist plates when
cit-off takes plice at 1) stroke for each 15 degrees of
the eirele. Vith full particunlars, Reach-rodlg  and
rock shafts. The eclrele explained. Wrist plates and
eccentrics. Explanation of figures, ete. rlnted on
heavy paper., slze 13 in. x 19 in. 25 cent=s, postpald.

INDUCTION COILS. A practical handbook on the
congtroction and use of ghock and spark coils. With 35
fllnstrations. 25 cents, postpaid,

WIPING. Practical hints for begloners in

plumbing. Fully illustrated. 25 cents, postpaid,
POPULAR MECHANICS
160 Washington St., & CHICAGO

Please Mention Popular Mechanics
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WEAK and DISEASED EYES

CURED AT HOME

with the Natural fight Restorer, # scientific appliance
which massages and medicates the eyes wi.h a sooth- |
Ing, healing remedy. Nothing like it on the market,
Nothing that produces such good results. Does not cost |

more than one palr of glasses. TIleasant to uss. Occu-
pies very little of your time. Dispenses with the use of |
glassezs. Produces good eyesight. Used with results in |
all chronic eye diseases. For children and “grown-ups."
INustrated book free. Write for it today. .

The Detroit Medical Appliance Co.

B, 96 Broadway ae Detroit, Michigan

a T THE BIUDY HABIT.—This was the subject of a speech
E Rl l Y by Elhert Hubbard, delivered st the banguet which was
EL C I C part of the notable exercises during the celebration of its
ifteenth anniversary by the International Correspondence

BOOK FREE | ‘a5 G
The other day in Chicago, I ealled on a professor of

physies; and when you call on a professor of physics, you

Profusely lllustrated with Photos from Life. muat]mulzu H.IH]rIul f-!eﬂl}'iclu 1t ou dou’t know what to

=AYy, w tell you what you will say. It Is this: *‘0Oh,

) Write for it tﬂﬂl}" electricity! a great mystery! Nobody knows anything about

Thissplendid book is compiled from the best anthorities it! It is manifestation!"” That i8 what you will say—
intheworld. Explains how electricity as supplied by inex- unless he says It first.

pensive batteries cures Rheumatism, Dyspepsia, Insomnia, You are perfectly eafe in saying this. Yoo will never
Liverand Kidney Trouble and all nerve affections and dis- | shock anybody, ladles present, or young men present; it
eases due to poor circulation. Explains how to enjoy the ig all right. Electricity 18 a great mystery; nobody
famous electric baths and beauly and health massage at knows what It 1s.”" 1 was just golng to say it when he
bome at little cost. said It. “Good by.'" [ said.

I walked down the steps and caught a trolley car. Over
the bhead of the motorman I saw a sign, “*Don’t talk to the

motorman.”’ Thizs soggested an interview. And so 1 saild,
;‘l'urdlmr. what is electricity " “*The juice,'" bhe =aid. He
new,

I asked, ""Where do they get it?' *“Oh!'" he said, *‘it's

everywhere, It allug wuz. Edison didn't Invent 6.
‘Well," I =ald, **where do you get it *“Oh!' he =ays,
“it's everywhere. It's God's greatest gift to man.' [
E:lid. 1 thought woman was God's greatest gift to man.''

“Same thing,'' he sayz. *“‘Electrical manifestatlon. Very
dunxomus If you don't know low tl:l handle it."" (Laughter.)

“Why,”" he says; ‘‘look In-'-rq- ]h- gave tl‘h wheel n
tnrn: the car ghot forward. “‘“What?'' 1 sald, *‘does elee-
tricity make thiz car go?' He sald “Yes." [ asked hlm
“How " He explained it to me. He says, 'l have taken
the Electrical Course in the International Correspondence
Behools. [ know." (Laughter.)

He says, I am ¥n-t|:ing ready for a better job."" He
carried us ten miles perfect safety. We stopped a dozen
times—stopped within gix inches of where we wanted t
gtop. 1 got off the car. *“'‘Good by,"" I sald, as I jumpq:-
off. ““Good by, pard.”" he sald. He didn't even look uP
e, He didn't know 1 was the great literary light.
{Laughter.) He didn't care. He was just intent on doing
his work. [ looked back at bim, and I said, *“There goes
an educated man. He i3 ‘on” to his job."" And the edo-
PREPALD cated man, boye, Is the man who 8 “on®™ to his job, and
This book also lists the latest Improved Batterles (Prices #1.94 | who Is gettlng ready for a hetter job,

to #$19.560), which we seénd Prepald and allow 10 days free trial, Whu% f]ludl Ccare whetgerhhe !Imst Imliruns' college mnm:[-
or not on't care whether he hag been to Syracose,
DETROIT MEDICAL BATTERY CO. don't care whether he has “Litt. I.'"" behlnd hig name, as
678 Majestic Bldg., Detroit, Mich. this gentleman first on the program, or “‘Big D" No. It
Write today for our free book. {Continued on page 718.)

jl STOP FALLING
HAIR <o iare

There is but one way to tell the reason of baldness and falling
hairand that is by & microscopic exomination of the hair. The par-
ticular disease with which your scalp is afflieted must be Enown be-
foreit can beintelligently treated. The use of dandruff curesand
hair tonics, without knowing the specifle eause of your distase, is like
taging medicine without knowing what you are tryving to cure. Send
a few fallen hairs from your combings to Prof. J. H- Austin, the
celebrated Bacteriologist, who will send you, absolutaly free, a
diagnosis of your case, a booklet on care of the hair and scalp, and a
sample box of the remedy which he will prepare specially for you.
Enclose 2o postage and write to-day.

PROF. J. H. AUSTIN, 110 T_ll:ﬂl:lml’i Theatre Bidg., CHICAGO, ILL.
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7 Days’
Trial
Money Back

if Not
Satisfied

This Wonderful Little

VIBRAT

For Man, Woman and Child
Relieves All Suffering

Cures Diseases

ambert Snyder Vibrator

When yon hort yourself you Instinctively rub the spot. Wheén your head aches yon rub your temples. Why?
Because vibratlon Iz Natore's own remedy, and robbing i= Nature's crude way of creating vibration and starting the
hlood to poing. Disease is only another name for congestlon. Where there I8 disease or pain, there you will find
the blood congested and stagnant. There can be no paln or disease where the red blood flows In 8 rich and steady
stream,  Good circulatlon means good health. Congested eirculation mesnps disease and pain.

THE LAMBERT SNYDER VIBRATOR
is tho greatest medical dlscovery of the Twentileth Century, Is a light, compact Instrnment, welghs twenty ounces,
can be operated by yourself with one hand by moving the steel head over the rigld steel rod, and can be placed in
rontact with any part of the body, and ls eapable of glvilng from 5000 to 15,00 vibratlons per minote—100 times
more than is possible with the most expert master of massage.

It is pature’s own remedy developed and concentrated, and with one minote's use sends the red blood rushing into
the congested parts, removing all disease and pain.

Mo Drugs, Plasters or Electricity, Simply Vibration.

Don't pour drugs Into your stomach for a pain in the knoee or back; the trouble is not there.

There Is Only One Disease, Congestion. There Is Only One CURE, Circulation.

Btagnant water Is Impure and breeds slekness and foul Insects; a rippling brook is always pure, clear, clean and
healthy. Stagnation iz death. Vibration is life,

Endorsed by 6,000 Physicians.

I The Lambert Bnyder Vibrator fs used and endorsed by more than 6000 physicians becanse it is hased on sclen-
tific principles of health. It cures by removing the cause, forcing the red blood through the congested parts at
once YWhat It Does To Disease and Paln.

Rheumatism, Beiatica, Lumbago, Gout, ete., are caused by uric acid in the blood In the form of urate of soda.
This acld, through poor circulation at some particular part, gets stopped on its way throngh the system, and, econ-
gregating, causes pain. Apply the *Vibrator to the,spot and yoo will relieve the congestlon and get rellef at once,
By using the Vibrator regularly your system is toned up, so that your blood circulates freely and drives the acid
out through the pores of the skin.

Deafness, Head Noises, Ringing in the Ears, In most cases, are cavsed by the thickening of the Ilnner membrane
through catarrh or colds., To cure this vibration fs the only thing, as it is the only way to reach the inner ear drom
and loosen up the bard wax or foreign matter, s0 sound may penetrate to the drum.

Btomach Trouble, Indigestion, Constipation, eto., are cansed Ly the food not properly digesting; it lacks necessary
saliva and gastric julces, thus creatlng congestion in the stomach; forming gases, caosing paing, bad breath, etc.

Apply the Yibrator to the stomach; it settles the food down, releases the gases, regulates the action and brings

about relief !Illl-tul:ll‘é'r_
THE LAMBERT BENYDER VIBRATOR wlll glve marvelous results In the following cases:
Locomotor Ataxia, Neurasthenia, Toothache, Bprains, Bronchitis,
Paralysis, Goitr Catarrh Lameness, Hay Fever,
Writer's Cramp, Weak Eyos, H!l.dld:lrlﬂ. Pleurisy, Piles,
Nervous Debility, Asthma, Insomuia, Varicose Veins, Anemin,
Earache, Weak Heart, Varicocele,

Hnunhga. 1
and early stages of Bright's Disease, and a large number too numercus to mention.
Development of the Bust.

An undeveloped bust Is brought abont by poor nourishment, tight lacing, lack of exercise or run-dewn health,
The hlood not penetrating all these parts, soon allows the bust to become fat and lifeless. Apply the Vibrator a few
minntes each day, and your breazt, neck and arms soom fill out and become firm, roumd and healthy. It forces the
blood through the famished parts,

Read Qur Generous Offer.

We, the makers and owners of the Lambert Snyder Health Vibrator, assure yon that it has cored tens of thou-
gands of people In the United States and many foreign coantries, We tell you that It has glven relief and eventual
ecnres In cases where the patlent has suffered for years and bad beem unable to obtain even temporary rellef by other
means. We are 5o absolutely certaln that our Health Vibrator can help and heal you that we say to you to-day:
Try our Vibrator for seven days. If it brings relief—if it cures you—if it does what we claim for it—keep it; It
not, send It back, and the trlal will cost yon nothing. We would not dare to make this offer unless we knew our
YVibrator will do all we claim for it, and more.

FOR A LIMITED TIME we wlill sell our §5.00 Vibrator at $2.00
delivarad at our stors, or mallaed on recalpt of $2.35 post pald

Fm Our new book on vibration, fully flustrated. Tt tells you what has and Is belog done by vibratlon. Our
book {8 a plaln, common-sense argument. Send for it to-day; It costs you nothing.

DON'T WAIT. DON'T S8UFFER.
LAMBERT SNYDER CO., Dept. 61A, 41 West 24th Street, NEW YORK
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‘“"Want'' and ""For Sale"' Ads. 3 cents per word payable
in advance. Replies may be sent to a number care
Popular Mechanics, and will be forwarded without extra
charge. In answering such let the number appsar on
your envelope.

AUTOMOEBILES.

AUTOMOBILE SCHOOL—Chicago School of Mo-
torlng ; the original auvtomobile school in Chieago.
Four hundred and fifty graduates the past year, to
whom we refer upon reguest.  Automohbile owners,
prospective buyers and young men wanting to be-
come expert chauffeurs will save n gerat deal of
money and a lot of worry by studying the mechan-
ism, care and repalr of gasoline aytomobiles in our
shop, where all parts are open 8o you can sce how
they are made, and how they operate. We give
thorough and practieal Instruetion. Competent chauf-
feurs supplied. Address, Chicago School of Motoring,
Dept. B., 264 Michigan Ave.,, Chicago, 111,

FOR SALE—LOCOMOBILE, Steam runabout ;
steam, air and water pumps, injector, Kelly generator,
leather stanhope top. Cheap. E. 0. Bechtolt, Ger-
mantown, Ohio,

FOR BALE—AUTOMOBILE runnin? gear, wooil

wheels with G & J detachable tires, all in good con-

tﬂtlun; £756 ; tires nearly new. A. J. Houle, Holyoke,
As88,

WANTED—A second hand astomobile l'i.ll]abﬂ:ll-i
prefer Orient. John L. Peacock, 185 W. Falr St
itiantu, Ga.

FOR BSALE—PEERLESH, two-cylinder wertical;
shaft drive, sliding gear transmission, three speeds
forward, detachable tonneau and torpedo deck, newly
painted and overhauled ; full lamp equipment; com-

plete deseription and photograph on request. Hathorn
Auto Co., Mason Clty, lowa.
FOR BALE—ORIENT BUCKBOARD, in good run-

ning order, £150.
Pa.

Warren J. Baumann, Lock Haven,

AUTO BUPPLIES

GLABE FRONT for all cars. Get prices before or-
dering. Catalogue on request. H. 8. Hoss, 60T S.
Halsted 8t., Chicago,

MOTORCYCLES

AEEL N S A L BAAL LAY LF DAL A LUFLY

START A MIRROR FACTORY. This Is the head-
line of our advertisement which has appeared In
every issue of "l'gﬁ" for more than a year past. Hun-
dreds and hundreds purchased our instructions from
that advertisement on the guarantee “your money
back if not pleaged.” Not one asked for their money
back. Why? DBecause we gave them information
worth ten times the price asked. Look up our adver-
tisement in any back lgsue, or send stamp for our
new illustrated eircular telllng you all about this
money-making business. IPatterson & Co., -1, Mor-
gan I'ark, l.  (Explanation: Morgan Park is a
suburb of Chicago.)

~THEY WORK WHILE YOU BLEEP.
Scales, “They Speak Your Weight.” The inveni.on
of the m*ntllr{, Fortunes have been made operatin
automatic weighing machines, Write today. Unite
Vending Machine Co.,, 6289 Caxton Bldg., Cleve-
land, Chio,

Talking

MONEY IN RAISING WHEAT In the Great Wheat
Region of Western Canada. Finest land Inm ohoe
world.  Low prices, easy terms. You should write
for our free book, No. 9, *““The Home-Builders,"” tell-
ing all about this great oppmrtnmitiy. Baskatchewan
Itealty & Improvement Co., St. Paul, Minn,

“INVESTING FOR PROFIT" iz worth $10 a copy
to any man who intends to invest any money, how-
ever small, who has money Invested unprofitably, and
hasn't learned the art of Investing for profit. It dem-
onstrates the real earning power of money, the knowl-
edge bankers hide from the masses; feveals the enor-
mous profits bankers make and shows how to make
the same profits; explaing HOW stupendous fortunes
are made and WHY they are made, how $1,000 grows
to $22,004, To introduce my magazine, write me
NOW, and T'Il send it BIX MONTIHS FREE. Editor
Gregory, 423, 77 Jackson Boulevard, Chieago, TIL

ANYRODY CAN MAKE GOOD CUTS with my slm-
ple zine etching process; price §1: specimens and

Pn;t.lnulnrs for stamp. T. M. Day, Box M, Windfall,
nd.

A FEW DOLLARS will start a prosperous mail
order business ; we furnlsh catalogues and everything
NEeCessary ; l:fr our eazy method failure almost Im-
possible. Milburn-Hicks, 714 Pontlac Bldg.,, Chicago,

HOW TO START A PROFITABLE MAIL-ORDER
BUBINESS and magazine on a capital of $2.00. Send
10¢ for full particnlars. Samples. M. Dolsen Com-
pany, 3 Henry 8t., Brooklyn, N, Y.

MOTORCYCLES—AIl best makes; general agents
for “Merkel, $155; “Yale,"" $175; Curtiss 1l-c¥linder,
$200; Z-cylinder, $276; Merkel motorcycle side de-
livery cars, 3$260; mail orders pmmptl{{' filled.
Terms, 26 per cent with order, balance . O, D,
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bank draft pavable to
Whigg]a Cyele Co. Whipple, the Motorcyela Man,
260 est Jackson Blvd., Chicago.

MEREEL MOTORCYCLE ﬂprinf
fork, lt}ﬂ% whee] base and positive gr
construction and highest efficiency. ivery part built
and %uarunteed by us, [Illustrated catalogue giving
mmE ete detalls and prices sent free on regquest.
Merkel Motor Co., 1110 26th Ave., Milwaukee, Wis,

MOTOR CYCLE BUILDERS—Get our Motor Cyele
Crank Hanger with wide bracket made especially for
you. Write for full particulars. The A. & J. Milg.
(0., 16 W. Randolph St., Chicago, Il

FOR SALE—MERKEL MOTORCYCLE. Excellent
running conditlon, Causze of sale, operation, HRidden
455 miles ; $105. Bend for photo and description.
1*. 0. Box 635, Burlington, Wis.

frame, spring
control. Slmple

CANADA, THE LAND FOR SETTLERS AND IN-
VESTORSE—8end for our FREE DBOOK describing
Western Canada and the great opportunities for home-
seekers or those looking for safe and profitable In-
vestments. Our book proves by testimonials that
those who have bought land from us during last 10
years have realized a profit of from 50 per cent to
200 per cent on thelr money. With a capltal of
$1,000,000.00, of which $780,000.00 is paid in, we
offer you every security and chance for Investigation.
Write today and ask for book 18. Haslam Land &
Investment Company, Regina, Canada.

I MADE 50,000 in five years In the mail order
business ; began small. Anvone can do the work at
home in spare time. Bend for free booklet ; tells how
to get started. Manager, Box 570-0, Lockport, N. Y.

YOUR CHANCE TO MARKE MONHEY AT ODD
TIMES—BIg salary If you devote all your time. The
only burglar proof lock for ventilation on the market,
small in size, easlly adjusted, only 105¢, greatest seller
out. Canvaszsers and representatives wanted in all
eities. Hend 4c for sample. The Cannon Mfg, Co., 388
LaSalle Ave., Chicago, 111

RECOND-HAND MOTORCYCLES, motors and ac-
cessories bought or sold. What have you to offer or
what do you want? Motorcycle Equipment Co., 48
Lake, Hammondsport, N. Y.

BUSINESS OPPORTUNITIES.

FOR SALE—TUp-to-date repair shop in West Ten-
nessee dolng good businesa. Fine opportunity for a
mechanic, Good reasons for selling. Address 4104,
care Popular Mechanics.

PATENTS FOR BALE

PATENTS BOLD ON COMMISSION., If yon
wish to buy or sell a patent write to E. I. Perkins,
f{resldent Inventors' Exchange, 84 Broad 8t., Boston,

asg.

SPECIALTIES AND PATENTS of merlt are bou&t
and sold by the Amerlcan Commerce & Speclalty Co.,
Incorporated, 95 Dearborn 8t., Chicago.

Flegse Mention Popular Mechanics



POFULAR MECHANICS ADVERTISING SECTION 7153

HOW TO MAKE patent office drawings.
cents for booklet,
Denver, Colo,

Hend 30
A. J. Matter, 616 Empire Iidg.,

PATENT FOR SBALE—Outright or on rvoyaltv, A
pipe eoupling and onion that ean be adapted 1o any
angle and i composed of only three picces. 1L 1.
Kraver, Medina, Ohlo,

BUSINESS CARDS.

FOR BALE—Double eylinder, ball-bearing, link mo-
tion reverse aute steam engine, condition good, $15.
A, L. Richardson, Alexis, 111,

FOR BALE—One :-I"'?ﬁ hp. steam engine, second-
hand, in good ronning order. Address Joe Mraz,
Route No. 1, Kewannee, Wia.

AMATEUR'S HAND FPLANER OR BHAPER for
gale.  WIIl plane true fron surface up to 8x6 Inches.
“X.." 718 Tribune Bldg., New York City.

EVERY ENGINE works better’ when packed with
“Eureka Packing.” Your dealer wlli furnish it.

BLACKSMITHE.

FOR SALE—ELECTRICAL VULCANIZER to mend
anta, hike tires and rubber goods: has 25-step rheo-
stat, 30 ft. wire and plug, alse thermometer, Outft
-G:f;rth £25; will take #18. Ed Seannel, Waupun,

s,

BLACKSMITHE—Young men who wish to become
master mechapnics and oxpert tool workers may do
#0 o a very short time by uslog Toy's Treatise on
new  steels, explaining how to work them with 756
new methods for working all difficult jobs. Ten
receipts for making your own compounds for welding
different kinds of steel solid. Thermite welding fully
explained : also two colored tool tempering charts;
chart A explains all sannealing and hardening ; chart
I explaing both sclentific and plain tempering to a
standard, Neatly arcanged in pamphlet form  for
the small price of $1. Valuable sample free, W, A,
Toy, Bidney, 0. 1. 8.—d{et in line for big salaries
later ; good blacksmiths are scapce.

2% BAVED by using our new [I'roeess Compound
for Drazglng Cast Iron, Steel, Bronze, Copper or
Brass, S0e per Ib., with directions and guarantee,

:;‘ll.llu;lminga Componnd Co.,, 364 Avery Ave, Detroit,
Mich.

FOR SALE.

FOR SALE—Gasoline engines, 5x6 bore and stroke,
for marine, antomobiles and stationary use. Reply

with stamp. Also castings. B. W. Richardson,
Koute 36, 'eoria, 1L

WE MAKE A BPECIALTY of fine, light gray iron
and brass castings, patented artleles and hardware

specialties, nickel and copper plating. Al orders,
large or small, will receive prompt attention. Die-
mingham Novelty Works, North Birmingham, Ala.

FOR SALE—Drawings and data for 2-inch spary
coil for two dimes, (ther sizes speclal. Address
G101, ecare I'opular Mechanices,

FOR BALE—200 sccond-hand generator Wall Tele-
phones, £2.50 each, Write for cut and description
and second-hand bargain list of electrical goods.
Munay Main, Delaware, Ohio.

BLACKEMITHING—First lessons :

in three chap-
ters, with 47 illustrations.

Easy lessong, by a prac-

tical blacksmith. Chap. 1, Tools and Materials:
Chaps, 2 and 3, Beoding, Swaging and Welding.
I'rice, 100 cents, postpaid. Iopular }%eﬂ@nlrs.

Fail sized
box, enough for a large number of jobs, 80 cents, post.
pald, with full directions. Guaranteed. Made only
by the A. & J. Manufacturing Co.,, 16 W. Randolph
Et., Chicago.

PLUMBERS' BUPPLIES.

WRITE FOR FREE BOOKLET 156-AA and learn
all about the latest wrinkle In making pipe jolnts,
The & Obermayer Co., Clocinnatl, Ohlo.

COMPLETE LINE up-to-date plumbing and steam
goods at wholesale to the paoblic. et catalogue,
John Hardin, quarter century at 4542 Cottage Grove
Ave,, Chieago.

FOR SALE—Bike motor vaporizer and m?:l'lar. one
alr gauge, 1-10 hp. dynamo castings. 1. A. Crihfield,
225 Third St., Lioncoln, Il

Filk SALE—Advertising deviee, most scientific,
novel and attracilve means of advertising in street
carg and ferry boatse; a moving frame operated by
starting and stopping of ear or motion of t. Ter-
ritory for sale or lease, Pateoted Oct. 25, 1004,
I.. L. M. Salsbury, "atentee, 985 Broadway, Oakland,
Cal.

FOII SALE—A fine collection of coin and stamps,
£15. Write me. Guy Haws, Minden, Neb.,

FOR SALE—The leading jobbing pattern shop of
Colorndo.  Addeess J. L. Gard, Denver,

FORR SALE—Two coln-operated Heglna musie
boxes with 48 picces of music. Very cheap for cash.
Address 6102, Popular Mechanica,

FOR SALE—Ome Willlam Jump Spark Coil, in
first-class copdition. Write for price. W. J. Atkins,
. Orleans, Mass,

MACHINERY FOR BALE.

AIRSHIPS—AN kinds gas balloons ; patent, portable
hydrogen pgemerators.  Apparatvs built. Consulting
engineer. Largest, most reliable manufactory in
Ameriea. Operated 27 years. Carl E. Myers, Balloon
Farm, Frankfort, N. Y.

SELLING—Tee rafls, I beams, American concrete
mixers, Atlas gasoline englnes, new and second-lisnd

machinery. Cash pald for old equipment. Inguiries
solicited.  Address Homer Bowes, River Ave., Alle-
gheny, Pa,

A LARGE LIST of second-hand marine bollers and
nn?lnea for sale. Correspondence invited, I, Colbous
Brittan, Baugatuck, Mich,

FOR SALE—Une 3146x314 Dand
outfit, $3; one 2x2 three-cylinder engine, nearly
completed, $15: two  Dow coils, plain, Gx215, each,
g4 four new 28x1% G. & J. tives, with tubes, heavy
tread, each, £3; two steel rim . & J. front wheels
for above tires, each, $2.50: one new G6x6 Yankee
muffler, $1.50: one new 17 Gould carbureter, $2.50;
one new 157 steering wheel, $2.50. John L. Peacock,
Atlanta, Ga.

FOLARITY INDHCATOR, 20 cents. Works on an
voltage. Satisfaction guaranteed or money refunded,
Sent postpald to any address on receipt of price
{eoin). .]P H. Gravell, 1003 Drexel Bldg., Philadel-
phin, I'a.

FOlR SALE—TPostal fypewriter.
8. Q. Hull, Mosgrove, Pa.

camera, complete

Will sell cheap.

FOR SALE—One Hisey portable electrical-driven

inder, 220 volts, ¥ hp., with all attachments ; cost
65; only used a short time; good as pew. One
Queen voltmeter, cal. to 350 wvolts. Ten self-starters
Tor electrical-driven plunger pumps, from 4 to 12 hp.
Prices, $5 to £15 each. Oscar H. Gansler, Webster,
Pa.

FOR SALE—Engine lathe, swinga D in., takea
25 im. between centers. Complete with full set
change gears to ceut all sige threads, &8 to 40 in.;
price only £30.50. Address L. F. Grammes & Sons,
Allentown, Pa.

FOR SALE—One-quarter horsepower steam engine,
#5, eash, f. o. . Paterson, N. J., or what have you?
G. E. A., Fleteher, Ont.

FOR SALE—For spot cash, a clean stock of hard-
ware that will involee about 2,000, with tin shop In
conoection with full =et of tools. No competition.
Address H. L. Mitchell, Ellisville, IlL

FELECTRICAL BARGAINS—Electric bell outfit or
a battery fan motor with 34-In. fan, each for $1.25.
Address Lichard I'. Grieve, 164 Walnuat st., Holyoke,
Masg.
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FOR SALE—For $1, castings and all
for reversible marine or horizontal steam engines,
1-inch stroke, #*j-inch bore, capable of running a
O-foot boat, A small dynamo, or anything requirin
like power. They are practical machines, and will
stand continoous serviece at high speed if properly
lubricated,

Working blueprints 25 ecents  extra.  Finlshed
aluminum screw propellers, 25 cents, Either engine
complete ready to run for $5. ©O. N, Hansen, 183
I'a Bols Ave., Elgin, Il

material

FOR SALE OR EXCHANGE.

FOR BALE OR EXCHANGE—New
Bmith, L'hl-:‘aru. hot air engine. Weighs 1,800 pounds.
Gasoline fuel. What have you% Cost $160. ¥, 1,
Morgan, Earlville, N. Y.

Thomas &

ADVEETISING SECTION

“HINTS FOI INVENTORS,” by Dr. Robert Grim-
shaw, the well known writer, tells of 450 inventions
actually wanted by manufacturers. This wvaluable
160-page bhook. compiled from letters from manufac-
turers, will be sent free as a preminum with a one
year's sobseription to INVENTOR., the inventors
magazine, at £1.00 per year. Inventor Publishing
Company, 54 Kxchange Bldg., Boston, Mass.

MONEY IN NOVELTIES—Our advertizsers and
readers are looking for good new novelties to put on
the market. They have money for the right inven-
tlong In utility, amusement nng advertising novelties.
What have you got that's good? Reach this fleld
through “The Novelty News,” 171-5 Washington Bt.,
Chicago. Trial 8 months, 25 cents.

BOOKS AND PERIODICALS.

'O I-:.\'i‘ﬁiHt}l-:—varnar:n[m, cost 8140 ; Congueror
cornet, cost 260, for eogineer's transit in good con-
dition. Address No. 717, 'opular Mechanics,

FOR SALE OR EXCHANGE—XT AMajestle
ing camera and complete ontfit.
lathe,

fold-
Want screw cutting
Earl L. Burdette, T"alaski, Mich,

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME-—A complete
electeical course at home, containing 30-page detail
book, 220-page text book, 200 experiments and over
100 pleces of apparatus. Price, complete, only $5.60.
Catalogue “I'S8"” explains this and other remarkable
%m:;s. Thomas M. St. John, 848 Ninth Ave.,, New

ork.

FOR SALE—Omne 1. C. 8. electrical course, all pald
for, gix volumes, cost £60: sell for $30. Address W,
J. N, 17 f.:ﬂt'ﬁl':_i_!!_._ﬂl.L__“'Ti_ﬂ!.'hl.'fi_i_i'_l"._:"fjilﬂﬂ.

FOR SALE—Mechanical di'awing course ([. . 8.,
complete, $15. Louis Schoeider, Clinton, Mo,

FOR SALE-—Mechanleal enginecring course : Ref-
erence Library, International Schools, four volumes,
Shop Practlee, ete., §14. C. E.__l‘_ush. Elgin, 111,

FORR SALE—Chicago College of Advertising schol-
arship, value 540; will gell for #20. Graduates of
this school are making from $30 to §75 per week.
Address 6103, Popular Mechanies.

INTERESTING FACTS—Cabinetmakers, carpen-
ters, contractors, estimators, finishers and other
wood-workers, send 15 cents In gilver or stamps for
our book of Introduction, titled I Am for Wood-
Workerse and Hardwood Finishers,” contains interest-
ing facts concerning the above trades, as well as
useful talk on ealeulating, the rule, steel square,
architectural drawing, finis in% and pyrography. We
want a copy placed in the hands of every wood-
worker. Btate your occupation. Address cretary
W. W. 8 of A., 207 Bainbridge 8t., Dayton, O,

FOR SALE—International Correspondence Course
in Burveying and Mapping. Three volumes and draw-
ing outfit. Good as new. Cost $64: will sell for
20, Address Clarence Bohn, Lime Ridge, Wis.

HOW TO ETCH names on any kind of steel tools.
Send 25¢ in coln for full information. Big money in
this for agents. Kennedy & Co.. Oxnard, Cal.

MAKE MISSION FURNITURE. You can from
large blue print designs, details, directions. Intro-
dueing other “Helpers," 5S0e silver. 24 valne. Farms

(‘o.. Plttsburg, Pa.

ARE YOU MAKING less than $25 or $30 per week?
Mechanleal and Structural Drawing taught by ex-
erts. Bend for clreular. Low tultlon, including Free
ooks, Drawing Instruments, ete. Columbia Corre-
spondence School, Drexel Bldg., Philadelphia, Pa.

FOR SALE—%8 buys the complete Mechanieal
Electrical Engineering Library of the International
Correspondence  School ecourse of 1001, Harley R.
Markel, 307 Garfield 8t., Youngstown, Ohio.

MAEKE ICE AT HOME for =elf and others.
cheap, practicable process.

Very
Complete directions, Hle

gllver. The Farms Co., Plttsburg. Pa. a
MODEL STEAM ENGINE. Send 20 cents (not

stamps) for blue prints and directions for making
tﬂ;m{iﬁ[ndﬂ engine. Address 6105, TPopular Me-
chanics.

FOR SALE—A thorough treatise om Electricity.
Covers entirely nlﬁ-lriniw in all branches. Flve vol-
umes. Cost new $19. Used but short time. Are in
fine condition. Will sell for £9. Address T. IF, L.,
41045, care Popular Mechanics.

IF IT'8 TRINTED—MacDonald can uupp:ly It—
Domestic and Foreign publications of every descri
tion—I'lays—reading and recitation books—Dramatic
Journals supplied by mail. *“Catalogue I". M. sent
free.” Chas, MacDonald, 53 Washington 8t., Chi-
cago, 1L

FOR BALE—Cyclopedia of Engineering.

Steam,
electrical, mechanical,

Bound In three-quarters red

moroceds  leather.  Four volumes. Cost new £19.
Used but slightly. Are in fine condition. WII sell
for £9. Address J. T. B., 4107, care Popular Mechan-

ira, Chicago, I1L

MOTORMAN'S catechism and catechism of car-wir-
ing and troubles, both for a single dime. Address
M. A. Cochrane, Levis, Quebec, Canada.

ELECTREICIAN AND MECHANIC—Practical
monthly magazine for electrical and mechanical stu-
dents and workers. Tublishes illustrated directions
for comstructing dynamos, motors, gasoline engines,
wireless telegraphy, electroplating, electrical wiring,
mechanical drawing, uslng tools, furniture construc-
tiom, all kinds of mechanical work. Fifty cents
yearly, slngle mpr with book catalogue five cents.
P. M. Bampson Publishing Co., ¢ Beacon St., Boston,
Masgs.

FOR BALE—Englneering Library of twelve wol-
umes. BSteam, electrical, mechanical. Bound in three-
quarters red moroceo leather., Cost new $60. Are in
excellent conditlon. Teed but short time., WIIl sell
rgr 18. Address P. M. R., 4105, care Popular Me-
cChoanics,

MALE HELP WANTED

HELP WANTED—Big money placing electrie call
bells. Easy to learn. We furnish complete outfit
ready to start, containing bell, battery, 50 ft. wire,
push button, staples and Instructlons for installing.
Price, £1.50. Liberal disconnt in guantities. Pocket
flashlight, 8G5e, prepaid. Money order preferred. H.
B. Bteele, 229 Greene Ave., Brooklyn, N. Y.

WANTED—Mechanics, engineers, electricians and
firemen, do you want to “get wise"? Send for 52-
ga e pamphlet containing questions asked by the
ifferent examining boards throughout the country.
Sent free. Geo. A. Zeller Book Co.,, 59 So. Fourth
Bt., 8t. Lounis, Mo.

THE CURRENT I8SUE of “Opportunities” de-
seribes hundreds of degirable openings for Engineers,
Draftsmen. Buperintendents, Foremen, ote., at salaries
of £1,000-§5,000. Wrlte for free sample copy.

Hap-
goods, 3056 Broadway, N. Y.

GOOD BALESMEN WANTED for a patented spe-
clalty selling for $£50 and £75; needed In all manu-
facturing plants. May devote entire or part time,
Home of our representatives average $15 a day.
Some more. Write at once to Power Specialty Co.,
240 Fort 8t., Detroit, Mich.

T man BFawmdiase TPrasssaTwmee BF s cssdan
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FIREMEN AND HBRAKEMEXN on all rallroads.
Age 20 to 30; over 140 pounds; five feet five inches.
fxperience unnecessary. Firemen, $100 monthly, be-
come Engineers and earn $200. HNrakemen, 275, be-
come Conductors and earn $150. Name position pre-
ferred. Railway Association, Room 174, 227 Monroe
St.. Brooklyn, N. ¥. A,

WANTED—mechanics to sell oar fine line of Call-
per: and Levels, Good pay, Address E. G, Smirh
o,, Columbia, I'a. —

SALESMAN WANTED—Must be experienced sell-
ing power transmitting, mill and factory supplies,
Salary and commission. Give age, experience and
reference, I. F. Grammes & Sons, Allentown, D'a.

WANTED.

WANTED—Back numbers Popular Mechanics pre-
vious to March, 1906. W. W. Rillingslea, Macon, Ga.
WANTED—A second hand screw entting lathe, 9
tn 12-inch swing. and about three feet between cen-
terg, complete with chuck, for £30 or $40, according
to size. Address Elmer A. Reinhelmer, Spencer, Wis.

War-
Price 25He.
American

WANTED AGENTS to sell “Eng Death.”
ranted to drive away all kinds of insects.
Agent’s profit, 200 per cent. A big seller,
Sapply Co.,, Box 2343, Boston, Mass,

WANTED—Agents, machinists, tool makers, drafis-
men, want to lncrease your salary? Machinlsts say,
“Can't get along without 8aunders' enlarged Handbook
of I'ractical Mechanics.” Guaranteed to fill the bill
a8 a ready reference ; contains more rules, shop kinks
than all the other machinizsts' handbooks put together.
Secrets from shop notes of best machinists In coun-
try. Everyday problems in shop figured by simple

arithmetic, IPostpaid, $1 cloth, £1.25 leather, with
flap. Agents make big profits. Send for st of
books. K. H. Saunders, 216 Purchase B5t., Boston,
Mass.

PRINTERS AND PUBLISHERS.

ONE HUNDRED 6%x3Y white envelopes for 41c,
postpald ; 100 bosiness cards and leather card case
for S0e: visiting eards, 35¢ per 100, postpaid. Rich-
ard Elliott, Box 13746, St. Louis, Mo,

WANTED—Small metal turning or jeweler's Iathe.
Have camera, mandolin, spark cofl, water motor.
5. Q. Hull, Mosgrove, Pa.
¥ WANTED—Small air compressor, about 1%4"x3".

R. ;. Noll, 5824 Rural St., 'i_ltﬂl:—ltrg,_l';l___ -

WANTED—Combined teansmission and reverse,
planetary or sliding gear, 12 to 18 hp. Must be
cheap.  State condition. M. Kakara, Jr., Manville,

WANTED—A positlon as manager of a telephone
exchange. Have had five years' experlence, ould
accept a position with small exchange and shoot
trouble. Address 6108, Popular Mechanics,

ENGINEERS, ELECTRIUCIANS, MANAGERS OR
SUPERINTENDENTS—Did you ever try to do
something In vour line of work and get stuck;
then sit up late at night, reading books, data, ete.,
trving to find the information that would put you
right, and go to bed no wiser? Next day =say, “I!
wonder who could enlighten me on this subject,
If vou send me one dollar I will give you the de-
gired information correctly, and wrltten In plain
language, or sketched =so that wou can understand
it. I have had 23 years' experience in above pro-
fessions, and am confident I ecan supply your
wants. Give me a trial. If imu think vou did not
get vour money's worth, I will refund it promptly.
Address Geo, W. HRichardson, M. E., 2181 W. 24th
Pl., Chicago, TIL

PICTURES AND POST CARDS.

THE PFAMOUS postal card scheme will start the
dollars rolling your way in a manner that will ac-
tually frighten youn. Complete details of this dollar
getting scheme for one dime (no stamps). No. G100,
Popular Mechanies, Chicago, 111,

OXE DOZEN PHOTO I'OST CARDE made from
nny photograph for L0 cents. Your photograph re-
turned with order, postpaid. All work guaranteed,
Enough sald. Glve us a trlal. Photo Card Co..
395 W. 17th St., Chieago, 1L

PERPONT MOBGAN, largest boat on fresh water z
length about 600 feel; capacity about 14,0 rons.
A photo of this boat wonld be fine for your dden.
home or office. We have the original negative photos
from which they were publish in leading papers.
Hend ns $1 and we will mall you a photo of the
Plerpont Morgan, framing slze, 16x20. L. Pesha,
Marine Photographer, Marine City, Mich.

—

MISCELLANEOUS.

BUKN-EASER will stop the pain and smart of &
burn or scald so guickly as to astonish and delight
you. Onee used you will always keep it on hand.
O0 eents, postpaid. C©. J. Church, Porter Corners.
Saratoga County, N. Y.

AGENTS WANTED.

AGENTS—Ilere s easy moncy for you. Shoees for

flatirons. Hells iiself.  Goes in every home and
laundry. [lottest seller on the market. Agents are
making over S50.00 weekly., Get busy. Address

Dexter Supply Co., Dept. M, Caxton IHdg., Chicago.

WANTEI—Agents In every shop in the U, 8. to
gell “KLENZOLA" Hand Soap. Sample free upon

request. Mlsed by the factory and household frade.
Agents make from £10.00 to $50.00 a monih in
addition to regular work. Address Klenzoln Co.,
Erie, 'a. B R
AGENTE WANTED to sell my electrical novel
ties. Make blg money. Send for Information. XNo
dead ones. Colby Elecirie Co., La Crosse, Wis,

GOOD MONEY In sellipg King's Dieture Ianger.
Sample, 10c. Deerfoot  Novelty Works, Falefield,
Towa.

AGENTH make $105.50 per month selling wonder-
ful self-sharpening patented sclssors and cutlery. V.
E. Glebpner, Columbus, (., sold 22 palrs in three
hours, made £13: you can do it.  We show how.
Free outfit. . Thomas Mfg. Co., 162 Y 8t., Dayton,
Ohio. L

AGENTS make big money selling our new sign let-
ters for office windows, store fronts and glass signs,
Easily put on. Write today for a free sample and
full particulars. Metallie Sign Letter Co, 77 No.
Clark 8t., Chlcago. T

AGENTE—Here's the chance of your lifetime;
household artlele: something entirely nDew; 350,00
weekly easily made: sells In every home: no capital
required ; eredit given agents.  Address Dexter Sup-
?IF Company, Dept. M., 334 Dearharn 8t Chieago,
1L

ClGARR BANDE—Imported direct from Europe:
entirely different from Amerlcan bands; 3,000 kinds,
all new, stamped with real gold, beauntifully colored.
Samples 10 cents or 40 cents per 100 (no duplicates),
postpald, Inecloding illustrated eatalogue on profes-
sional plate making. Order quick. National Selling
'0., Allentown, I'a.

NU-CELL, a preparation for renewing old dr
teries.  Large package 10¢ (no stamps).
2291, Popular Mechanics, Chicago, 111

BEST COAL FOR GAS PRODUCERS is the Ber-
nice I'ea Coal. Carries 9 per cent volatile matter.
Write for analysls and price.  Shipment via L. V.
It. !ll':. and conunections. Charleg W, Mooers, Flmira.

WIHELESS TELEGRAT'H INBETRUMENTS—25
cents (no stamps) brings any one of the following
pamphlets, Including several diagrama:  Noo 2, How
Make a 1-Inch Spark Induction Coll; No. 3, How to
Make Experimental Recelving Instruments, or No. T,
The Wireless Telegraph : How It Works., Sixty cents
brings all three. Auburn Utility Co., 7644 Emerald
Ave,, Chicago, Il

£1.25 BUYR TWENTY-FIVE 10-CENT CIGARS—
These eigars are long, eclear Havana filler, Suomatra
wrapper. If you can honestly say (after o falr trial)
thut these cignrs are not the best yom have ever
bought for the price we will return yonr money and
make you n preseot of the cigars.  Send for a trial
box today—now—Dhefore yon forget, ard learn how to
economlize Intelligently on your smoking hy buying
direet from the manufacturers at the ssame price g
your tobhacconist. Colonial Cigar Co.,, 1113 Arch Bt..
Philadelphia, Pa.

T INK THAT DISAPPEARS in 4 weeks and 76 other
money makers; 10¢ (no stamps). Address 2201,
Posmlar Mechanies, Chicago, I

bat-
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YOUR FORTUNE LIES IN YOUR HAND.
your future with my Fortune Telling Chart,
10 ecents for one, NOW.
ton, Ky.

REFPAIR MEN—A new flux for brazing cast iron;

Read
Hend
J. Cecil Nuckols, Coving-

makes broken castings as strong as pew; easy Lo
use. Bend 25 cents for two ounce box, posipaid.

E. B. Workman, Woodward, Okla.

CORNE—My treatment a godsend to suffering hu-
manity. No matter how long you have snffered, or
how severs yout case may be, my treatment does the
work. 1 am curing others who have suffered for
years. Why not cure you? 8Sit down and write me
at once and I will tell you the difference between

my treatment and the so-called corn ecore.  Address
H. Waggoner, East Liverpool, Ohio. _

DRY BATTERIES RENEWED for less than 1le
each. Two methods mailed for 25e silver. Lucas

Supply Co., Casey, IIL
: WHY SUFFEHR from constipation and piles when
1 can send you a sure cure for 25¢ (no stamps) ?
P. A. Randlett, 85 Humboldt Ave., Boston, Mass.
BUY A FARM—Minonesota farms the safest invest-
ment in the world. Money invested now will soon
double in value and I-"I'U}.'iﬂ pay for the land. Have
several special snaps In farms for guick buyers. Ad-
dress Owner, Lock Box 315, Faribault, Minn.

TOO LATE TO CLASSIFY

$2,000 TO $10,000 YEARLY easily made in real
estate business: no capital reguired; we wlill teach
you the business by malil, appoint you special repre-
sentative of leading real estate mm;muf, ist with yon
readily salable properties, co-operate with and assist
inu to permanent success; valuable book free. Ad-

ress The Cross Company, 610 Reaper Block, Chi-
cigo. See display ad of this firm on page G99,

F'OR BALE—MINIATURE RAPID-FIRE COAST
defense gunsg, for npoise on the Fourth:; price, 22,
Brasas barrel, T Inches long, 1%-inch bore, mounted on
adjustable [ron pedestal. They make A safe and
reliable cannon, and no fuses are required as they
fire by !pulllnj: a string. O, N. Hansen, 185 i Roise
Ave., Elgin, 111

FORCED BALE OF FACTORY AND EQUIPMENT
—Asgsets of America Company, located at Momence,
fifty miles south of Chicagn, including excellent fac-
tory building, site, equipment, machinery and tools
that go to make up a perfectly equipped, ready to
operate factory for hardware specialties: worth not
less than $30,000; stock, material, office equipment,
and letters patent for Odell Typewriter, America and
Rockford Fishing Reel, Plxle Sewing Machine, Rock-
ford and Lé‘ghtn ng Wrenches, Bad Irons, and similar
Hardware Specialties; must be sold. Bids on entire
assets or any part thereof solicited. Same will be
opened May 25, 1907, before Walter J. Grant, Referees
in Bankruptcy, I'lnn?hip. 111, and must be directed to
the undersigned, at any time before that date, aceom-
panied by certified check or deaft for § per cent of
the amount bid, same to be returned upon rejection
of bids. Terms of sale, cash upon transfer of prop-
erty. Court reserves right to reject all bids. May be
inapected at any time at Momence, I1l. Detailed 1ist
upon unest. Walter . Lindley, Trustee in Bank-
ruptey, Danville, 111,

FOR SALE—I. (. 8. electrical engineering course,
complete £40. Address 6112, Popular Mechanics.

FOR PILES _Have a sure cure. Receipt only 2bc.
Mre. Gardner, 1111 Ave. I, Miami, Fla.

PRACTICAL INSTRUCTION in the englneering use
of Algebra, Geometry, Logarithms, Trigonometry,
Blidernle, Planimeter, Perspective and Scales.  All by
mall, Wrlte Geert Blaauw, 25 Broad 8t., 20th foor,
Room 12, New York City.

WIRELESS TELEGRAPH OUTFITS—Complete
ontits, $8.50 up: 2-inch spark cofls. $§13.75. Helays,
ielagsler tubes, coherers, ete. Catalogue free. Apents
wanted. Vietor H. Launghter Co., Byhalia, Miss.

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

WRITE POPULAR MECHANICS

ADVERTISING SECTION

{Continued from page 713, )

bt 18 o 1o bas Jub, if he ewrns oa llviog, if be adds to
the wealth nud 1o the bappiness of the world, and if he s
getting ready for o better job, he §5 an educated man,
There is no selence of education, 1f there were a science
of education, you coald take so much boy aod so much
curriculom, and mix them, and produce so much truth and
B0 mieh economwy; but when you send your boy to Phillips
Exeter, for two years, and Harvard for four—and when
he comes back, and you bave (o support him the rest of
his life, -you camnot say that there is any sclence of

edecation.

The science of education s a little like the law of
beredity. The law of lLeredity is that law of our natore
that provides that o man #hall resemble his grandmother,
ar not, 88 the case may he. (Laughter,)

You know, and [ know, that some of the best educated
men in the world today sre men who never had colloge
advantages; and yon koow, amd I know, that the men
who bave strock *“‘thirteen™ in every department of human
endeavor were not college men. What college taoght Lin-
coln the art of statesmanshlp? What college of art taught
Rembrandt how to mix his womderful eolors—the Zreatest
porireit painter the world las ever seen—dead and turned
to dust twoe hundred and fAfiy years sago, and we cannot
even imitate him today. What eollege of oratory taught
Ingersoll how to mase a speech? What college tanght John
Mitchell how to marshal forth amd intloence four bundred
thonsand men—half a milllon men, and eause them to
march on amd on to human betterment—to own themselves?
(Applanse.) What eollege tanght our dear friend here, how
to et a million men learnlng the Stody Habit? Why,
thege men were self-taught: . and every man at the last,
who has an education, is self-taught.

College cannot give you an education. Yon ecan send
your boy to eollege, but you eannot make him think, There
i#= a difference between going to college and being =ent to
college,  And the hope of the world lies fn thiz: that the
educated men of the world know the futility and the
foolishimess and the follaey of so much that bas passed for
education In the days gone by,

There 18 only one thing youn can be dead sore of, when
you send your boy to Harvird or Yale or Princeton or
Dartmouth—only one thing you can bet on—and that s,
that he will learn to smoke cigarettes. That I3 one of the
habits he will acquire there—but whether he acquires the
Btudy Habit or not, is the problem you have got to leave
to the infallible dice.

Oh, yes! 1 Enow; thix is all ““sour grapes'' isn't it?
It I8 not, boys. I have a few college degrecs of my own,
and 1 wsually carry them with me, like my friend here
who has an alphabet behind his name on the program.
Yes, sir; bhe acknowledges it himself. {Laughter.) He
makes no endeavor to concesl the fact that he {8 an edo
cated man, He is not ashamed of it. No, sir; look on
the program. {(Langhter.)

I did eall on an educated man the other day, out in 8t
Panl—Mr., James J. HIll, Alr. James J. HIll, when he was
forty-zix years of age, was statlon agent In St. Paul. He
was earning elghty-five dollars o month, Now, I know he
was a candidate for Oslérlsin, and 1 put this proposition to
you for the encouragement of the gentlemen who are
prezent here tonight, who are also eandidates for Oslerizm.
When Hill was forty-six years old he went throungh bank-
ruptey.

Do you koow the greatest poem ever writtem hy an
Ameritan—""0Opportunity,'" written by John J. Ingalle, of
Kansas? They prodiuce evervihing in Kansas. But poetry
is one thing, and troth another. The borden of that song
s this: that opportunity koocks ooce at each man's
door. That fs try.

1 don't wonder my friend wanted to prove an alfbl,
Truth I8 another thing. The real fact 13, yYou cannot get
away from opporiunlty In Amerlea, When he knocks at
your door, sou had better get up and let him in, or your
panels will suffer.  Opportunity walts for you right behind
the corner with a stuffed club, Yon cannot get away from
opportunity. The only way i2 to lie right down and dle.
Where would the International Correspondence Schools be
tonlght, I wonder, If we had pot that Oslerlam idea into
effect dixteen years ago? (Laughter.) Our president was
just getting going. Sixty-odd years young. Getting old
Iz a bad habit, and you want to acquire good habits, boys,

FREE

THIS $13.85
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We want
high class solicitors,
galesmen and ambitious
boys to represent the Tech-
nical World Magazine whole
or parttime. Good pay, agree-
able work. Prize contests, pull-
ing premiumes, new and original
gchemes to get the business,
Writs for particnlara today

TECHNICAL WORLD
MA GAZINE
Chicago, L.

aml if you have the Stady Habit you are in the lloe of

fume.,  Don't shed any tears about thizs thing of college
eiluecation. If you get an edacation in college, 30 muoch the
hetter; that i= all that college will glve you. Lotz of per-

sonsd go throngh and it doesn't take at all.

I called om James J. Hill. There are three men who own
five-eighths of the rallway mileage of America. Thiz does
not prove they arve good and wirtwous characters—Iit proves
they have money., This man ig an edncated man, The first
thing he sald to me was this: I have been wanting to
see vou for some time." and I waas just like thizs—all
goose fesh, yon know, becanse [ bad a very delleate errand
with bim. [ wanted a pass to Seattle; and walting In
the entry way of his office was another man, and e had
a regular alphabet behind hix name, too, with tliles aroond
and across. He wanted passes to Seattle.

And the great man said to me, *I have been wanting to
see you for some time. Why on earth do you say that
Bembrandt was a greater painter than Robenz? 1 have
read vour book. Not one of those paintlngs youn mention
I8 anthentie.”” He Eknew the Dutoﬂ school through and
throagh. [ had written a book on lt—which does not
prove that [ koow anything about It, because we always
talk most abont things we !{cmaw least of. (Laughter.)

o he explained it to me. He knows the Duteh school by
heort.  Te has the best collectlon of art owned by n private
fndividusl in America. I went with him In his private car
for one day, and in a 1ittle shelf over his dezk he has
a oolleetlon of authors—Ruskin, William Morris, Long-
fellow, Emerson. He has the Study Habit. He is finding
ont things: and while we were In the car, a man came
in—one of the smart newspaper fellows, yon know, and he

thought he would puzzle the old man a little, e sald,
“Mr. Hill, do you like the Black Essex?" He thought Mr.
Hil wouold not know what the Riack Essex 8. 80 he

asked, “Do yon like the Black Espex?"*
Mr. Hill; *‘I ralse them.

“What do you feed them?'’

41 feed them pround ocats and meal.*”

“Wet or dey 1

H!.r_‘.li'l

“Well," sald the fellow: *‘Mr. HIl, do yon not know
{t tnkes a pig three tlmes as long to eat dr{ feed s wet?'’

“1 kpow that, young man: but what de you figure a
ple‘s time Is worth?"  (Laughter.)

The Black Essex s a party withont the Study Habit.
No difference whether he eats dry feed or wet,

I know, you wonder whether 1 got the pass.

But Mr. James J. Hill Iz a graduate of the aniversity of
art. He went through hmkmgtcr at forty-=ix. PBut =0
wonderful I8 this web of life, that we grow hy antithesis.
Worse than thiz, he vwas born In Canada. (Laughter.) Bot
he overcame the handleap, and toda we call him the
strongest rallroad man in Amerfea—this man that hailed
from Canada.

But just to ever things wp, the strongest and best man
that Canada has was born in Illinois. He had the felielty
te be born within fifty miles of where I was born.
fLaunghter.) A very wonderful sofl. 8ir William Van
Horn—eountry boy, ¥es. He warmed his feet on Octoher
mornings whera the cows lay down, and the fellow that has
not done that has got to go back and get the experlence—
in another fncarnation, He learned to be a telegraph
operator: Improved his time, made sketches and designs,
amd became a very proficlent artist. Yes, a fellow whose
canvasses had a market. He became assistant traln-
despatcher=—train-despatcher, general freight agent, traffic
manager—OCanada wanted Sir Willinm Van Horn.

I saw him two years ago. What doe you think bhe was
dolng? He was making designs for a book his daoghter
had written, and he just for the fun of the thing was
using his hrnsh making water colors: a man with a uni-
vergal, all-around edocation—a man who 8 not preparing
to die, but who i3 preparing to lve—an educated man with

the Study Hahbit.

1 got the pass, hoys. 1 went up to Butte. They told
me of a wonderful girl, They sald she was a genlus. 1
have never seen a genfus, and T have looked into the
mirror & Tew times. (Laughter.) They sald, *You shonld

"Yes, " replled

go and see this wonderful girl."' And I went.
beell, and ber mother came (o the door, ““Mary isno't here;
she has gone to Boston to complete ber edoeation. '’
wonder If she really thought she could complete hee edoca-
thon in Boston. 1f so, it {8 the only place in the round
world where you can.

There was a man who used to talk abount edeeatlon, who
knew about as much about it as 1. He ls dead now. I re-
fer to the late Socrates. (Laughter.) His pupils came to
him one day and said, “*Socrates, what kind of people shall
we be In Elysiom?' *“You will be the same kind of
people In Elysium as you are right here. Yesterday I got
ready for today, and today 1 sam getting ready for to-
morrow. 1 am getting ready for the higher growth. I am
going to gchool. If there i aoother world, I don't know
4 better preparation for It than to llve right here now,'

He was “getting ready for a better job."" He had the
Etudy Habilt,

Now, over in England two or three years ago, 1 was
Invited to a banquet; and | was seated next to the Earl
of Yarmouth. We were both gettlng a square meal for
nothing. We were taking great joy in our work, (Laugh-
ter.}  We discussed the race problem; we settled the eoal
strike; and fnally we got around to economics, and the
Earl sald to me: *In America, you know, !n Amerlea,*’
bLe says. “you have no leisure classes.' [ gaid, **Yes, we
have; we call them *hoboes™.” ({Laughter.) And he smiled,
and 1 smiled; bot T knew what I was smiling at, and he
didn’t kopow what he was smiling at. He says, “*Very drall,

1ra the

most amuosing; most amusing.”  And he said, ““What
s a "obo?' 1 eald, "You're one.'" (Laughter.) Ooly I
sald 1t to myself. (Laughter.) T knew he would never

uppreciate it. The point was entirely too subtle for him
But it just came to me that he was a hobo. There {8 no
difference or cholee between him and ““Weary Willle of
Pittaburg." Well dressed; that ls all right; buot if
somebody didn’t buy him elothes and send him remittances,
In a little while he wonld be wearing clothes exactly ke
the eclothes worn by men of the hobo class. It I jost s
mathematical proposition. He llves on the labor of others,
on the labor of men who are dead. He is a hobo;

Yes! And the problem of civillzation today is to ellmi-
nate the parasite. We live in the richest country the world
has ever seen, There 8 wealth enough for everyhody.
Yes, and there |z work for evershbody, and there 18 not too
much work for anybody: If everybody would work a lttle,
nobody would be over-worked. No. The reason of some
people having to work from daylight uvntil dark, and their
work 18 never done, I8 because some other people never
work at all,

We used to educate men who didn't work, and when you
talked abont an educated man, yom meant a man nt
dldn't work. And when you talked about 8 worklng man,
your meant & manm who had no edueation. Buot this will
uvever he m clvilized country until every man works, and
until every man has sn edueation—until every man has
the Study Hablt. {(Applause.)

&
-

PIPE UNION.—No

gasket I8 reqguired
i connectlon  with
thiz union, as the
spherical seat s8oe-
cessfully withstands
all ordioary [ re 3
EUreHE. The inter-

nally threaded end
Iz made of brass,
thus preventing its
rusting to elther of
the sather two
pieces, which are
made of lrom. Re-
cent tests of this
anfon have uyroved It to be soperlor to an all-iron unfon
and practoeally equal to an all-brass wnlon, although the

cogt of mannfacturing I8 reduced conzlderably by makin
two of the pleces of iron. A4 .
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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 Cnrpenter, Contractor, Builder,
Architect, Draftsman or Mechanic it offers you an exceptional chance to advance in
your present occupation. The truest test of your present efficiency is the amount of money
earned by you from week to week, Unless you are advancing and eaming more and
more money as you grow older, there must come a time when younger and more ambitious
men will crowd you out. lLeam now to tum your spare time into money.

Cyclopedia o Architecture
Carpentry = Building

Compiled from representative instruction papers of American School of Correspondence. This
offer is made primarily to demonstrate the superiority of the School’s Courses. We employ no
agents for this purpose, believing our books offer the best chance to demonstrate our superior
methods of instruction. Handbook describing over 60 Engineering Courses FREE on request.
An absolutely new work prepare{l by a staff of 39 practical writers. A masterpiece of complete,
concise, practical, “ready to use” information. Not one iota of theory in its 4, 000 pages. Every
demonstration derived from the practical experience of the greatest experts in the buillding in-
dustries of the world. We increased the size of the first edition in order to save on the

first cost, and 1,000 sets will be offered at a

Special Advance Sale A

= b
LESS THAN '3 REGULAR PRICE o 3.
Ten Massive Volumes, each nearly one foot high. Handsomely bound in red half Morocco. éF‘“ ,hﬁ’; i b
Over 4,000 pages; 3,000 illustrations, full page plates, plans, sections, etc. Printed on @f"' 4" P P
highest grade paper; entirely new type—De Luxe books in every particular. Merely &> ) o
inltulﬂﬂrwllﬁtitﬂm éﬁ- é‘

Special §1§;§DO Price oﬁ .,,:&‘ *“";\o“‘ ,.,ae- .. P
Sﬂll ]J}' PTEPI-IC] express. Pay $2 within one week, and $2 a month if satisfac- 2" 4}* 7 /

us to send for them. In any case you lose nﬂthing lt" 'c'
A.Iiulnteljr no orders accepted if postmarked later than June 30, 1907 A % wﬁ
AMERICAN SCHOOL OF CORRESPONDENCE P Ay e _

CHICAGO
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FOR YOU TO MAKE BIG MONEY

READ OUR PROPOSITION

Last 4th of July we introduced the Gas Cannon to the American pablic and sold several thousand of
them at $5.00 esch, These went like hot oakes. Our agents were all sold out long before the 4th.
The boys are simply wild about the Gas Cannon. It is absolutely safe, makes & tremendous report,
ghoots 20 shots & minute, and fires 500 shots at a COST OF ONLY ONE CENT. Every parent is
equally pleased, for it provides & delightfully inexpensive 4th and does away with all worry over the

ters. Furthermore, it is a delightful toy for Young America ALL THE YEAR ROUND, suitable
for use in the house and most instructive in its mechanical features.

For These Reasons you can see the Gas Cannon is a wonderful seller, especially at this time.

We want you to aet as our agent in your town. This year we want to sell 20,000 Gas Cannons at

00 each. X they sold readily at $35.00 each before, how do you think they will go at only £3.007
ou can gell ALL YOU CAN GET, and we will agree to get you ALL YOU CAN SELL.

We are willing to ‘‘show you'” first. We don’t want your money, but we do want you to work for
us, Send us only $I1.00 with your applieation for agency; we will at once express you our eomplete
Gas Cannon, the exaet outfit for which we have always gotten £5.00, 'This outfit costs us mueh more
than $1 00, BUT ‘‘we want to show you.”

IF the eannon comes up to our elaims, use it for your sample and you ean sell a dosen a day easily
at 100% 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 quick, so that no one will get ahead of you for your locality.

HERE IS AN OPPORTUNITY! GRASP IT!! Order your sample today.
WE WANT AGENTS EYERYWHERE

m WARNER MOTOR CO., Inc. m
Dept. 17, Flatiron Bldg., New York City ;

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-
ting tool of its kind.

Can be used as a pipe grip, a flat-nose
plier, and a wire cotter. It has four
wire cutters, two of which are so
designed that the wire is held he-
tween the jaws aflter cutting,

A Handy Plier That Every-
one Should Have

1f yvour dealer does not
carry them we will send
postpaid on receipt of
price.

OF QUALITY
ARE STAMPED

TRADE MARK

It is hardly necessary for the pablishers to mention the
importance of a thoroogh koowledge of drawing and design
sxvapt to eay that this volume is a comprehensive, self-in=
stroction course for both shop aod drawing room.

OD l? thE gEIII.II.IIE The work contains 506 pages, illostrated by over €00 cuts and

] ] diagrams, many full & drawings: tha bonk §8 printed on

bEﬂl’ th]s mark. It 5 a \'ert;:rﬁﬂne- g-::uia of pi::ap*-:?r: it nl:;a%fr&si S‘i!-a:ﬁ[ll:;gml:gm and

* weighs over three pounds; the binding 18 1n biack ¢ with

a guarantee of quahty g'nlg edges and titles; the volume |8 made to open freely and

18 Im eve? way a most com plete up-to-date book both in con-
Write fur Plier Palmistry tents and as a specimen of high gtandard book makiag.
Highly endorsed.

PRICE $3 [y e e toteg.
UTICA DROP FORGE & TOOL CO. . AHEL G oD Pebiianas

73 Cenesee Street, := UTICA, N. Y. 63 Fifth Ave. IE L= New York City

eyl arterlog




“Ingersoll” on a watch dial is like the mint-

/ mark on a silver dollar. It doesn't make the
works any better, but it gives you complete assurance of full value. It'snot
to be expected that the Ingersoll could build up a sale of 10,000 watches a day
without opening the way for a whole string of imitations—imitations in appear-
ance only, and poor imitations at that.
Ingersoll Watches are protected by some of the finest, most intricate me-

chanical inventions ever patented.

LOOK FOR “INGERSOLL"™
ON THE DIAL

—that’s your protection defere youbuy,
And the sizned guaranice in the
case ot every Ingersoll Watch
pives vyou fosifive assurance
that true time-keeping quality

50,000 dealors sell Ingersoll Watches:
or sont postpaid on receipt of price,
Send for our FREE illustrated circular.

. Hinged back—Cerman Silver,
Eclipse .55 orGoid Plate 81 50
= The "hest-dressed" In-
Tnumph gersoll Watch—heavy
. plating of Silver or Gun Metal finish,
2l.90.

* “Ladies' Model""—the
Mldget ideal ladies’ watch—
a practical, graranteed perfect
time=-keeper—52.00.

Midget Artistic [0
Silver case—beautiful relief design
—antigque bow—F2.41)

is built right into it.

The only *Dallar®
Yﬂnkﬂe Watch —a perfect;
practical, guarantesd time.-keeper
that winds and etz at the =tem
like all other Ingersolls—£1,00

- | comte fn 2 palterns (rections shote Fevetdfi) and
Iﬂgﬂrsat! BUIIar Chﬂlns ZF5ay sore Fold than any 22,00 chain made, We have
Proved that by actualtest, They render you exactly the same veeasnre of value that yon pel suben you
fny an Inpersoll Watch, W dack up every chain with g signed giaranice. BSend for Free Ciroular,

ROBT., H. INGERSOLL & BRO. 68 Jewelers Court, New York City

Manufacturing Site

Admirably Located
SOUTH ELGIN, ILLINOIS

=——= FOR SALE ———
35 ACRES : : $15,000

_Two thousand feet front on Fox river, un-
limited river water supply; 600 feet front on
2 & N. W. Ry.. 13 mile from depot. For
switching charge only, freight cars transferred
o C. M. & 51, P. Ry, E.:J. & E. Ry, or Il
Cent., Ry,

Electrie interorban  lines, connecting with
Chicago and leading eities in northern Tlinois
and southern Wisconsin, pass the property.

High ground sloping to river. Good spring
water: Gas main running theough tract. Electrie
light. Magnifieent view of Fox river valley,

Why not move the factory to a location where
business can be done better and cheaper than
in a large city and promote health and happi-
ness of employvees?

Examine into transportation and freight rates
from Chicago. Bouth Elgin (Clintonville) and
Elgin, and ascertain if this tract is not intec-
esting,

Topographleal survey on hand.

Perfect title and complete abstract ready for
delivery, ’

A good Bench is the first requirement
for the home shop.

Be sure you get the one with the
Saw-Cut Threaded Serew. Makes the
vise work easier and lasts much longer.

GET A CATALOG!

GRAND RAPIDS HAND SCREW CO.

146 South lonia St. GRAND RAPIDS, MICH.

Plats and particulars on application.

Browne and Windes, Owners
90 La Salle Street ] [ CHICAGO




