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I that the antomobile gas engine is only one form ol a cannon—
that 1t= action is the same a5 that of o repeatiog rifle,

Boys, did you sver read a book which gave you just the -
formation which yon wanted withont heing compelled to
through page after page filled with hard-to-understand tech-
nical terms?

Did you ever talk to o man who came over on_ your glile of

the femee, and talked with von, and not o you—wh rx-
plalned things Insneh s way that you laughied alterwards for
ot nnderstanding the subjoct bof -re—it was reatly-so simple?

Do vou remember how many times you have sl to voursell
11 T only had semebody heve to'explaln thingd to me. Bome nne
who would oo through each explanation with me until Tunder-
stood it thoroughly, Some one whi would nse eonimon,
every day illostrations to expliin things, instead of talk-
{ng over my head, by using termes I did ot noderstand?™”

Now, hoys, the author of this ook nnderetands al: tese dif-
ficulties because he has been through it all. Not only that, but
hls sxperience ns an Instrictor in o lorge motor gihool has
taught him the way to explaln the various parts of i gas englne
insnoh simple language that vou can eastly understand 1€, For
instance, did you ever reallze that an ordinary shot gnr 1=
a form of gas engine? That it works almost exactly like 187

Would you lke to know what is inslde of an antemoblle en-
gine? Wonld you lite to Enow the name of every part so thit
yon conld realiy nnderstand it, and be-able o explain Lt to tha
Uthier boys? Thiz ook tells you the whole story inoa yery few
words, Tt contalng 50 illustrations, all of them gimple, It is
the most interesting lttle book you ever read. It s yours for
95 cenis. Do not walt 4 moment. Write immediately for it
Get o before they are all gone,

The name of itls ¥4 Hoy's Text Book on tias En-
gines " written by Fay L. Fanrote, B, S, (M. E.) anthor of
A Busy Man's Text Book on Automibiles,” and *“The How
and Why of the Autornobile

1t exp ains all of the parts of the antomoblle gns engine, Tt
i& the simpiest book out on the subject,

Adiress Motor Text Bock Dept., Robert Smith Printlng Co., Lansing, Mich.

“YANKEE’’ TOOLS

ARE -
WITHOUT EQUAL =
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

i

ASK YOUR DEALER
TO SHOW THEM

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

NORTH BROS.
MFG. CO.

PHILADELPHIA, PA.
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Founded by Mathew Carey, 1755,
A Frouse in touch with Three Cenlfuries,
THE PIONEER INDUSTRIAL PUBLISHERS
OF AMERICA.

HeENRY CAREY BaIrRD & Co.
Industrial Publishers, Booksellers and Importers
810 Walnut Street, Philadelphia, Pa., U.S.A.

I g Our netwe and Re piged Catalogue of Practical and
Beientific Boole, 8d pages, seo. ( Mareh 1, 19071 ; Cotalogie
of Chemical Teclinnlogy el Greneral Chemistry, July 1,
1905 Eﬁ-‘\'cw amid Up-to-Date); a Cotalvgue af Booksomn
Metalturgy, Mining, Prospecting, Mineraiogif, Cienlogily
Assaying, Analysis, ele.; o Catalnpue of Bodcs om Steam
and the Steam Engine, Machinery, ete.} a Catalogue af
Books om Sanitory Science, Gas Fifting, Plumbing, ele.g
and owr other Colalogies and Cireulors, the whole enver-
ing every hranch of Scienee applied o the Arts, sent free
and freeof postage o ang) one in any part of the world
wie will furiish lis address,

VALUABLE BOOKS ON MINING, PROSPECT-

ING, MIN ERALOGY, ASSAYING, ETC.
FRNI AND HBROWN.—Mineralozy Simplified: Easy Meathods
of Identif+ing Minerils, including Ores, by means of thi Blow-
iipe, by Flnme Reaetions, 'L-l;' Humid Chemical Annlysis and Ty
i‘hwiun] Toste, By Henrl Froi, Third Edition, reyised, with
entirely new matter, incloding Tahles for the determination of
Minerals by Chemical aad Fyrognoatic Charncters and Physi-
onl Chnpracters By Amos P Brown, Ph I, Prof. Univ, of Pa.
O6 engrmyings, Morogee = = = 8 o %2, 50
LIERER —Tha Amayer's Guide, or Practical Direotions for
Agsavers, Miners and Bmelters, for the Tests and Assnrs, by Heok
and by Wet Processes, of the Uhres of all the Principal Metals
of Gold and Bilver Coing, Alioys, and Coal, ete, 12mo. Tls
A e G S e el e A
DRTOMN. Tndereronml Treasnres ; How and Whers to Find
Them A Koy for the Ready Determination of all the [seful
Minerals within the United Stotes,  New Edition, with Ore T
positaani Teating M inerals with the Blow-pipe, Il - 81 .50
OSBORN—Tle Prospector's Ficld Book und Guide in the
Senrch for and Fasy Determination of Ores nnd other Useful
Minernls, By Prof. H. 8 (Osborn, LI Illusteated by GG en-
gravings. Beventh pdition, revised. 12mo, (1807) - %1.60
£V laborate THlustrated Qirealars of the above Hooks mailed
toanyoni o any part of tha Waorlil who will Turnish his pddress
s Thi above bookssent by mail free of postoge at the puhli-
eation prices to any address in the world

a

1™ HENRY CAREY BAIRD & CO.
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There’s Money i-n itfor YOU

Our New American Book
HOW TO MAKE

Alcohol

and Denature It
By F. B, WRIGHT

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

A practleal hand-book on the subject,
CONTENTS:

Chap.
1. Aleohol, its varions forme and sourees.
2. Mashing, cooling and fermentation in general,
3. Distillation, simple forms of stills, the productlon of
4. Malting. [Aleohol from wine,
5. Aleohol from Potatoes, maghing, fermentation, dbstil-
i, Aleohol from Graln [18tions,
7. Alvohuol from Beets.
4. Aleohol from Molasses,

o Tenatured Aleohol: Commerclal uses,

10, Alcsholemetery, Index.
Tiie MNew Free Aloohol Law and Government Degnlations.
Seroand edition greatly enlarged, 253 pages, A Hilustrations and
folding plates. Cloth,

Send $1.00 NOW

SPON & CHAMBERLAIN

o pmM. LIBERTY ST.. NEW YORK
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OPPORTUNITIES

For Machinists, Engineers, Coppersmiths, Carpenters, Firemen,
Coal Passers, Electriclans and Mechanics of various Trades in the Navy

You need never worry about being laid cff when you are in the Navy; you
are sure of permaneni, healthful work, with pay equal to or better than that earned
in civil life, as long as you render faithful service. The opportunity for self-im-
provement by study during spare hours, and by travel, should appeal to any ambi-
tious young man, and the openings for advancement in pay position for de-
serving men are excellent.

In addition to the regular pay —which ranges from $16 to $70 a month,
practically free of living expenses—there are extra allowances for special duty, for
skill in signalling, markmanship, sub-marines, extra duty, etc. The pay is maten-
ally increased on re-enlistment.

There are good openings now for Engineers, Machinists, Firemen, Electricians,
Coal Passers, Coppersmiths, Carpenters and other Mechanics, as well as Stenog-
raphers and Typewriters, with good pay at the start, and vacancies in higher
ratings.

For full information about the Navy, enlistment, pay, pension, retirement, and
list of Navy Recruiting Stations, write to

BUREAU OF NAVIGATION

Desk 69, Navy Department This One
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POPULAR MECHANICS ADVERTISING SECTION

DON,TS For Speakers and Writers, and
3500 Words often Mispronounced

Edited by PROF, GEO. W. CONKLIN,

Bound in Russia Leather.

Sent postpaid for 50c.

Read This Table of Contents

Don'ts for Bpeakers and Writers 7-143
Grammatical Don'ts H4-Tb
Punctuation Don'ts . 75-79
Underscoring 78
Don'ts Eelative to
Sentences g0-81
Various “Styles” of Writers. .......c0... B1-86
Preposition Don'ts or How to TUse
a E6-08
.. 9E-101

Prepositions R R R e R W e
Common Word and Phrase Don'ts.....
Objectionable Words and Phrases.......101-104

Figures of Rhetoric......... i
Figurea of Orthography..........
Figures of SyntaAxX .....ciinvevananssenaal11-112
Rules of Sentence-Building . 112-112
Composition Don'ts ........... AR ey 113-121
General Suggestions upon Composition..121-129
Meaning of Latin Words and FPhrases...129-140
Meaning of French Words and Phrases,140-143
Correct Pronunciation of 3600 Words

Often Mispronounced 145-23

104-110
114-111

The editor has performed hiz work with judgment and good taste.—The Christian Intelli-

EEBnCer,

A careful examination satisfies us, that it is of real wvalue, in shaort,

price.—The Mercury,

worth many times its

We commend it as a trustworthy guide which should have a place on the study table.—The

Christian Era.

Ninety-nine persons out of every hundred, who look this book through, will be greatly sur-
prizsed to find how many words they mispronounce every day.—The Evening Tlmes.

CONKLIN’S WRITING DESK BOOK

HAVE | USED THE RIGHT WORD? Consult 15000 Synonyms and Antinems.
HAVE | SPELLED IT CORRECTLY? Consult 60,000 Words Difficult to Spell.
SEHALL | USE A CAPITAL LETTER? Consult How to Use Capital Letters.
I§ THE SENTENCE _GRAMMATICAL? Consult Rules of Grammar.
Consult Rules of Construction.
HAVE I"PUNCTUATED IT CORRECTLY? Consult How to Punctuate Correctly.
18 IT CORRECT IN STYLE? Consult Rules of Stvle and Composition,
This volume also containg Forms of Address;

1S IT PROPERLY CONSTRUCTED?

Page 191.
Page 277.
FPage 11.
Pages 20 and 24.

Page 32,
Page 11,
Fages 33 and 72,
Slips of the Tongue and Pen; Abbreviationz In

Common Use; A Dictionary of Quotations, and much other miscellaneous matter of great vaolue,
Sent postpaid for 50c. = It helps all who write,”

CORRECT ENGLISH AND HOW TO USE IT

Bound in Russia leather, 355 pages.

Thomas H. Russell, LL.B., editor-in-chief of Webster's Imperial Dictionary. did the publle a

great service when he wrote this book in which

some of them—plurals, for
Who does not make errorg in speech?
error in speech occasionally.

instance—over fifty every day errors arve illustrated

there are 1,017 headings (reated, and under

and corrected.

Frobably there 18 no person who does not make an
But there are numerous faulty expressions zo widely emploved as
to have secured something of the status of perfect diction.

Many people who ought to know

better believe them to be proper, and will defend them with promptitude and even pas=ion.

All persons, even the cultured, are guilty at times of errors in speech.
little volume,

will be benefited by studying this handy

Therefore everybody

which Is so obvlously useful that It

should have simply an enormous sale.—Leslie's Weekly.
We venture the opinion that there are college presidents In this country who could get help

from this volume.—The Tribune, Charlotte, Mich.
Price 50z,

Bound in Russla Leather, Gold Title.

Sent postpald on receipt of price.

CONKLIN’S SHAKSPEREAN MANUAL

If you wish to refresh your memory or appear toe know Shakspere,

book.

Shakspere characters, plave,
invaluable Shaksperean man

¥you must have this

It has over 2,000 quotations indexed with the principal words so you need remember only
one word of o quotation to turn to the I0-page double column index and find it

It also indexes

laces in which plays were laid, eto.,, thus making, in short, an
224 pages, bound In Russia leather, gold title.

Price, Blec.

Other Valuable 50c. Books—Ones That You Really Need

l:orliklln;: Who Wrote That?
tlons.
Conklin's Who Wrote That?
tions.)

Conklin's Wha Sald That? (Famous E:ylnes.}
Conklin's The World's Best Proverbs and Epl=

grams.
50,000 Word Speller and Letter

Conklin's
Whriter's Manual.

Conklin's Civil and Business Law Book.

Conklin's The Way to Think and How to Res
member.

Cenklin’s Famililar Quotations.

Conklin's 500 Ways to Make Money.

Conklin's Synenyms and Antonyms.

Conklin’s Rapld Commercial Calculator.

{Prose Selec-

{Peetic Selec-

Conklin’s Argument Settler,

Hill's Bridge Whist and How to Play It.
Hill'e Vest Pocket Hoyle.

Hill's Rules of Order.

DICTIONARIES AND LANGUAGE BOOKS.

Hill'e Vest Pocket Webster Dictionary, [ary.
HIlllI's German-English and Eng.-Ger. Diction=
HIil's Swedish-English, English-Swedish Dict'y,
Hill's French-English and Eng.-Fr. Dictionary.
Hill's Spanish-English and Eng.-Span. Diction-
ary.

Hill's Latin-English and Eng.-Lat. Dictionary.
Hill's Italian-English and Eng.-ltal, Dictionary,
Thimm's French Self Taught.

Thimm's German Self Taught.

Any of the books Listed on this page — bound in Russia Leather — will be sent by mail pestpald for 50¢ In stamps or coln

GEQ. P. 0GILVIE & (0., Publishers, 167 Randolph Street, Chicago
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SELF-EDUCATION

TEACH YOURSELF AND INCREASE YOUR WAGES

ONLY DRAKES PLAINLY WRITTEN

PRACTICAL BOOKS _ -
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS

Every volume positively UP-TO-DATE and written
in |1 langhare gn plain that even a child can under-
gtanid. DRAKE is the largest pablisher of Modern
Ml!'fi‘tl.l‘ll"ﬂ-] Books for home and shop study in the
world. We publish goad honks on every mechanical
gubject. Our large illustrated Catalog now ready.
Sent free,

FREDERICK J. DRAKE & COMPANY

350 Wabash Avenue CHICAGO, 1. 5. A.

In ordering our catalog plesse mention this paper.
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EUGENE DIETZGEN CO

181 Monroe Street, Chicago

New York San Francisco New Orleans Toronto

DRAWING MATERIALSY
SURVEYING INSTRUMENTS

New Catalogue Sent on Application

Send for one of our No. 3370 ( —

Adjustable Erasing Shields. m
Price, 30 cents. I

[ELECTRICAL HANDBOOKS

10 CENTS EACH

How to Maske & 1-8 H. F. Dy-
namo or Motor

How to Make a Toy Motor

How io Make an Electric Ball

How to Make a Telegraph o=
elruinenl

How to Wind Armatares

1. How to Make a Dynamo 14.
2. How to Make a Telephona
8. How o Make an Electric Molor 15
4. How to Make a Storage Battary 16,
5. How to Mnke a Wimshurst 17
Flectric Machina
6. Bow to Make & Magneio Ma- 18.

chine 19. How o Wind Ficld-Magnets
T. How to Maken Medical Indue- 20, How io Make an Ammeter
tion Coil 21. How to Make & Thermostat
B. How to Make a Focket Ac- 12, Motor Hotation
cumulator 23, How to Make an Elsciric Sold=
#, How to Makoea Flunge Ratlery ering Iron
1%. How to Make & Voltmetar . HowtoMake an Electric Heater

11. How to Make a (ialvanometer o8,
12, How to Make s Hand Dypamo | o5
13. How to Make s Talking Ma- 3y

ehine "y

I BUBIER PULISHING COMPANY,

How to Makann Elec. Furnsce
How to Makes Hand Feed Are
How to Makeon Jump Bpark Oall
How tn Make & Rhenetat

LYNN, MASS.

Department 3,
=S

i

7 inches wide and 10 inches high.

PPORTUNITY knocks at.your door today.

The Publisher's failure compels us to convert these books into money at once. 'We
h“ offer without reserve, at less than cost of manufacture, the remaining scts of the
Publisher's latest and most importamt publication—*Library of Universal History,” fifteen
sumptoous volumes, over 5,000 pages, 100 specially engraved maps, 700 beautiful illustrations,
cophois marginal notes and chronological index. A new publication from cover to cover, prepared
by a staff of great historians. Cost to produce nearly $250,000. Each volume is 2 inches thick,

Beginning with the dawn of recorded thought and tracing the progress of mankind, thess Sixty Centuries
of Progress leads us through Ancient, Mediseval and modern Times. 'We see the birth, growth and development,
the decay and death of races and nations—a complete history of the whole world, More fascinating than Fction.
4 Young folks will use this work and read it with delight, charmed by itz splendid pictures and vivid style,

Fame. o e b LLLEE TRRIERELEEL R LLb ] L]

Prpular
Mechanica

AN

dent Cleve-| e =t T P

land says: | HI5 HISTORY is endorsed by America's
lmmm_ '“ ::.IIHI. !l:hu'l-lr.i and hastorians, among
will fl1 an f. oM W PsErtion!
E,,p““,“ x MEFEMHLB.MWN
FI _— i Hist. Univ.ol Ind: A P. Winstion, late Prof
p“h““:f;n"'l & | Hist. Univ. of TiL; Wm. R. Pesiina, Prol. Hist.

intended to [ § Univ. of La; Richard H. Dabney, A M., Ph. D.,

i Prof Hist. Univ. of Vir; Kemp P. Batile, A M.,
N LL. D, Prof Hist Univ, of M. C; John H. T.
McPherson, Ph. D, Prol. Hist. Uiy, of Georgisg
E. Benjamin Andrews, LL. D, D. DO, late Pres.
Browm Univ; Rev. Geo. M. Grant, D. D, Pres.
= Qoeen’s Univ., Kingston, Ont., Mowes Coit Tyler,
S8 A M, Fh. D, Late Profl Amer. Hut Cornell
P Univ. and Wm. T. Harris, LL. D, Late U. 5
k Com. of Education, Wash, In T
_. -I.'- -L.-'

"'-r"l-

‘.. - & ‘ - B -‘ " N e, -.
Yublisher Fails—Forced Sal
Tﬁlsﬂﬁﬁ““HBTORY FOR ONLY 624 50-

Hh—iﬂ—‘m“ﬂ—-ﬂ

Ol.ll' Offer[ We send these lﬁmm
* volumes, free, prepaid, :
to you at once for five days examination. If found satisfactory,
send us 50 cents within five days and $2 monthly for 12 months
for this beautifol Combination Art Cloth binding. This is onby
$24.50 while the publisher’s pric
waﬂﬂ‘fﬂlﬁfﬂmﬂw five days examination in your own
home, notify us and we will have it returned at our expenss,

run oo risk whatever, but act prompily as the sets are going fast. &S
i

Finance Agents. 240 Wabash Ave.
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Train Load of Books

Books to be closed out at less than cost of paper and
printing, Binding free,

— MNational Book Concern, Cash Buyers'

| ¥ a"'IEdUninn,Mnﬂi“&Blku!,ﬂﬂunid Pub. Co.

I bonght entire stock of threa of these Bir Bankmpt

Book Houses and a big lot of the other. I am closing it
out now at 10¢ to 50e on the dollar.

~— ——Sample Prices———

e W Prmttie Ton Nastalire: Ormgs o
includes ! iy

Efm;, m&% Hundreds of others at from 380
to

Encyclopedia Britanniea. half morocco binding, install-
mant gfil-:u. $36. 000, #r Tios i‘t- 7. § :‘ “"
orks, 15 vols., regularly §15.00, My

price §3. 6. ]

I nm closing out al less than half-price the following
pomplete works in half  fioroeon indlnq-:a-Dil:hnl.
Thackeray, Becott, Irving, Huge, Bulwer,
Qariyle, Eitot, Cooper, DeFos, Fislding, Hawthorne. Poe,
Euskin, Smollett, Gibbon, Guizot, Green, Shakes-
pears, oic,
Millions of books, thoosands of titles. Chaoce of a life-
time to get almost any book at & discount of from B0 to 90
per cont from regular price while stock lasts,

Drawing
£ Cabinets,

hting Tables,

Hoards, Hlnngl"'rlnt Filin

Manufacturers of Various Stylesand

Sizes of Dran

Blus I'rint Frames, Ete.
Send for I'lustrated Catalogue or agk your jopber.

FRITZ & GOELDEL MFG. C0O.,
99 Alabama Etreet, Grand Rapids, Mich.

Books Shipped on Approval
subject to examination in your own home before paying. Every book
nised new and satisfnctory, or subject to retorn st my expense,
rite for my blg Fres Bargaim Lisk of this stock befors ordering.

1% costa nothing. Will save you money. FPostal card will bring it

DAVID B. CLARKSON, The Book Broker,
1223 Bosch BEldg., Chicago.

There 1s a reason

7 or it
GEM ADDING MACHINE

Carries antorpatically. Automatic resetting

POSTAL SCALE $1-%

Tells at a glance postage ln cents on all mall
matter, Capaclty, 1 pound by half ounces, 3
Inches high. Cuts down the stamp bill. We
make several styles for the office, store and
e buslness houses, as well as the indlvidual
desk. All leading deaiers sell them.
Catalogne P free, ehowing 12 styles
PEL{iM-Z¥ BCALE M

. €0,
192 W. Jackson Boulevard

CHIOAGD

device. Visible total, Collapsible holder,

Sent on Ten Days’ Trial at our Expense
E. GANCHER

Auvtomntic Adding Maching Co,

332 Broadway
New York

A School Within Itsel

There are XX chapters in all, XIX carrying
you from the fundamental prineciples of elee-
tricity on through the various branches to a

point where the careful student comprehends the complete designing, care and operation of a dynamo

or motor, and I chapter on electric automobiles,

outlining their construetion, eare and operation, and

all about storage batteries and how to handle them. Each subject is carefully written and to the point

PHACTICAL:

_E[_Ei’jTFﬂ_iﬁ-'!T“ :

-5 CLEVELAND ARS

After a studentstudies a gubject. he s questioned on that
subject In such & manner as to bring clearly to his mind
the points he npeeds to know regarding same. A DIC-
TIONARY in back of book will enable Eim to learn the
meaning of any electrical word, term or phrase used io
thiz book, as well as hundreds of others in common use.
All required tables necessary In the study are In it

TABLE OF SUBJECTS:
CHAPTER
X—Counter E. M. I".
Xl—Hysteresis and Eddy Cur-
rents
Xil—Armature Reaction
Xill—Sparking
XIV—Winding of Dynamos and
Motors
XV—Proner Method of Con-

L.
IX—Calculation of E M.F s nﬂ:ﬂniﬂynnmus and Motors
in Electric Machines —Self-Excitalion and others

£2.00 PER COPY—FOURTH EDITION-16,000 COPIES SOLD,

The offer we make of refunding money If book 18 not
gatizfactory upon examination is AN UNUSUAL ONE in
connection with the sale of a book. But we have no fear
of its return. Your decision will be what thousands of
others has been. Money would not buy it if it could not
be duplieated. We could print testimonials by the hun-
dreds. It is best to order and be your own judge of its

¥

merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICA'S GREATEST REPATR WORKS, Armatores and Fislds Wound—
Commutators filled,

CHAPTER

I—Wiring
li—Electric Batteries. Elec-
tric Plating.
- Magnetism
IV—The Magnetic Circuit
V—Magnetic Traction
Vi—Magnelic Leakage
Vil—Energy in Electric Circuit
Yill—Calculation of Size of
ire for Magnetizing Coils
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20% Down, 109%, a Month

The few Christmas gift suggestions illustrated
on this page will serve to show how really low our
prices are. You can buy all your Christmas presents
from us on credit and have nearly a year to pay for them.
Our 64-year reputation for reliability is your guarantee of quality,
Choose by number from the illustrations on this page, or send for
large illustrated catalog number 3 . We send all articles pre-

paid, with privilege of examination. If your home jeweler
can duplicate any diamond or piece of jewelry at the
same price, we will take it back and return your
money. Send for catalog number 3 to-day.

J. M. LYON & CO.
Ti-T3 NASSAU STREET
NEW YORK
ESTABLISHED 1843

Valuable Book for Letterers]

Modern Show Card Lettering, Designs, Etc.

= REW ASD REVISED EDITION —&=)

[ A practical treatise on Up-to-Data Pen an1 Brosh Letter-
Ing, giving instructions respecting many styles of lettering,
position, movement, shading, spacing, designing and ar-
rangement; with illustrations of large and small letter for

| each alphabet, together with a full analysls and diagrams of

e making neat and prominent figures off-band for Price Tick-

ets, ateo.

Over 150 illustrations of finished show cands and price
: : SR . tickets are given with practical instruction, outside of a
et e e large variety of standard show card alphabets.

This book i3 far beyond anything ever published in this line. It contalns solid
practical common sense instruction—a hook that is free from absurd theorles and
mystifying kinks and contalns 2,000 advertising Phrases for Card Signs, Posters, ete.

The price of the book is but $1.00 delivered to your address. If you find book not
as represented, you have the Eriﬂleﬁﬂ to return the same In good condition within
three days, and T will return the money.

Address W. A. THOMPSON, Pontiac, Mich.

MMODDERN
s~ HOW CARD |
LEFTTERING [
DESIGANS ETC |

|

2000 -
ADVERTISING |
FPPHRASES

e
DISPLAY SICNS

SHOW CARDS
AND POSTERS v

b TP e, T 105 T

A NEW MONTHLY MAGAZINE

The accompanylng {llustratlon shows a small outline of the eover pawe design
of a new publication—** The Show Card Writer,** a hundsome new {llustrated
monthly. ‘Lhe first number was published September first, 1907,

No Card Writer can afford to be without it a single month. It will ba a eredit to
the crafr, an insplration to the worker and a delight to the eye. Every page, every
artiele, every illustration will be clear and distinet. It will show you how to lmprove
your skill, how to enlarge your field and how to make money,

One Dollar per Year Ten Cents a Copy No Free Samples
Write for proapectus. Address 2

W. A. Thompson, Publisher, Pontiac, Mich.

T amawm- DiF csedd o an [ » PR SRS [ IR SR




Do You Wear Glasses?
Does Your Wife, Mother, Sister?

Perhaps you know, then, how irritating it is to
find that the little screws have become loose, also
how very often this happens. Here are several
little tools for quickly and
effectively attending to such
cases, made especially for that
purpose:

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

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making am W
longer handle. Nickel plated.

Price 20 cents.

t_ﬁ, THEL:E: ETAARETT Co -

.-'..
el ccE
. s ATHOL MASSY, SR,
I""'L-_--"'
&

—r=—11 !-TIKR!T‘E‘G
MASSEL A

-

.." .m HEL L. FARREI L
iy TH'H-L MA LT I;.I

L IME LS STRRAETT tn
! WAL MANE “ o

No. 554 is made with a chuck to hold the blade firmly in a

split socket when in use. The blade is removed by slightly

loosening the chuck, then reversed and inserted into the

; socket nearly full length

27 W and held safely by tight-

o !) ening the chuck. Nickel

_ plated. Price 25 cents.

Carry one in your pocket, on your key-ring or watch chain.

Either style mailed on receipt of price.
Ask for Complete Catalog No. 17AP of Fine Tools
The L. S. Starrett Co.
Athol, Massachusetts, U. S. A,

Please Mention Popular Mechanics
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DO YOU KNOW THE

Over elght thousand
miles without a sin-
gle adjustment to
power plant; that's
the record which
motor car authorities
challenge all Europe
to  equal. Moreover
the englne iz yet In
running condition
with origimal New
York, Chieago and
Cleveland Motor Clubs
seals intact.

A "Mechanleall y
Right'" MORA power

plant and MOBRA Mud
Bt Endtotin MECHANICALLY RIGHT
what made this feat "

possible.
When you own a

vou're assured of a right racy car equally sultable for
town or cross country running.

Ita low speed motor runs smoothly on high gear as
slow a8 Tour miles an lour, alse as fast a8 most
drivers care to go.

Wheel base, 08 inclhes; welght, 1750 pounds; 24 borse
power; La Coste magneto. IPrice, $2,200,

Wrlte for the last edition of ""The Sealed DBonnet,"™
free. Deing a complete story of the mest wonderful
worlil’s enduranee record ever created in motor car
history.

The “All Admired"” of the “All America” Show

Mora Motor Car Co.

23 Mora FPl.,, Newark, New York, U. 5. A.
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B
HAYNES

RELIABILITY

Model T, Haynes Limousine

The makers of the Haynes have been developing
their car for 13 years. They know thelr car through
and through. Year after year they have seen thelr
0ld cars come back after varied use and have spotied
here and there chances for improvements.

Thelr ex{perlﬂnﬂa has developed for 1907 a car that
aly advertised for veliability —a ear that
oan ha trusted. 1t contains no parts not made in Lhe
Wa@m , no princlples that are unfamiliar to

©3 das Eners.

In these days, when every blacksmith 1s buylng
parts and assembling cars under a private trave-
mark, tha fact that the Haynes factories make

€ Hng in their car Is a guarantee of FOos
r&%ﬂﬂy.

Model V¥V, Yanderhilt Speedster

The Haynes Standard 50 H. P. Touring Car for 1907,
Model *T," the highest poveered shaft driven
car built. Frice, $3,500.

Bend at onee for full information and advanes
specifications. Address, Desk P-I"

HAYNES AUTOMOBILE CO., Kokomo, Ind.

Oldest Amtomebile Manofactorers in America. Members ALAM.
New York—IT715 Broadway.  Chicago—1420 Michigan Ave,

HAYNES

YOU can
Refinish o1a Floors
So They Wil LOOK LIXE New

Make your old
floors match
' your wood-
| work or fur-
. niture.

To prove how
easily, how
| pleasantly and
how cheaply
4 you can make

{ your home artis-
tic, we have pre-
pared a hand-
\ | some illustrated

bankiet describ-

g 1 o ﬂﬂﬂﬂ 's
.I'J‘.' '&0 Fin-
| ishes, whn:h we
will send you
upon request, so
that every
" reader of this

publication can learn how easily the home
may be beautified.

This booklet gives full instructions, showing
exactly how to refinish wood so you can't possibly
make a mistake, It tells all about Johnson's Elec-
tric Solvo, which instantly removes all old paint
and varnish from wood; Johnson's Crack Filler for
filling unsightly cracks; it immediately hardens
and will not shrink; Johnson's Wood Dye colors
the wood any desired shade; Johnson's Prepared
Wax produces a beautiful, artistic, durable polish.

You can dye your floors practically any shade to match
your woodwork or furniture, Colors are Light Oak, Browna
Weathered Oak, Green Weathered Oak, Forest Green,
Moss Green Flemish, Brown Flemish, Bog Oak. Mission
Oak, Mahogany.

Don't put it off; send coupon below, while you think of it,
for this 48-page color booklet—""The Proper Treatment for
Floors, Woeodwork and Furniture,” sent FREE, prepaid.

COUPON — CUT ON THIS LINE

S. C. JOHNSON & SON, Racine, Wis.
“The Wood-Finishing Authoritics.”

Please send me FRER copy of your book, "The Proper
Treatment for Floors, Woodwork and Furniture.' It is
understood that this request does not incur any obligation
on my part.

Seetion of lorring—eracks fn lower
Iiuuﬂun wrilth Jn.kn.mq."a Orack

DR ka0 e b

Town and Sate. . ccovasvssrnss

«PAI2




rmricais S0P Notes Serjes avarmes

[ One of these books is issued the first of each year, and is a reprint of all the
articles which have been published during the year past, in our * Shop
Notes Department.”

20pages VoL I, “Shop Notes for 1905 ss5nustrations
28Pages  VOL I, “Shop Notes for 1906 sss mustrations
2srages VoL IIl, “Shop Notes for 1907 58 niustrations
212pages VOl IV, “Shop Notes for 1908 ssmustrations |

@[ 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 équal
value and help to the professional inechanic and the amateur.

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

@ The Popular Mechanics Shop Notes Series TELLS EASY WAYS TO DO HARD
THINGS, and like Popular Mechanics, is *Written so you can understand it.”

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

@] The subjects treated cover every department of mechanics, with useful time
saving “kinks” for engineers, firemen, carpenters, machinists, plumbers,
painters, iron and wood workers, electricians of all kinds, masons, and in
fact all the trades.

¢ “WORTH ITS WEIGHT IN GOLD" is a frequent expression from our readers,
and one young mechanic in the far west who started a repair shop for himself, I
says he owes his success to * Popular Mechanics Shop Notes.” Many a time
when a customer brought in a job new to him, he consulted his ** Shop Notes,”
which told him how to do it.

¢ 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

For Sale by all Newsdealers or can be ordered direct from the Publishers

POPULAR MECHANICS . . : CHICAGO

e e — #
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Who was it once said

“The very best advertising a man can do, is to do what
he has to do, so perfectly, as to stamp it The Best’'?

WHOEVER HE WAS, WAS RIGHT. THAT'S SURE

Suppose we get right down to hard-tack. Is there any room
for improvement in your work? How do you make your
Fastenings to Brick, Stone, Marble, Tile, Concrete, and
other Masunry? Unless you use the

For usa with nl.l Wouod Seraws =3

There is plenty of room for improvement in that particular
branch of your work. Write for our Catalog and Samples and
learn how such fastenings are made cleanly, quickly and
economically. A Postal will do.

Star Expansion Bolt Co.

Humphrey, Trask and Second Streets
BAYONNE, N. J..

For uee with all Lag Screws

Plum bing
Material

| DIRECT TO THE
" ‘| CONSUMER

Loty T
B R r‘

L ]
il
ol i

.

| At less than
| wholesale prices
- you also save the
plumber's profit.
Send us a list of
|your needs. All
| we ask is an op-
purtunit].r to figure
' on your wants.
We carry every-
| thing necessary for
" | installing this class
| of work. Soil pipe,
lead and water pipe
and fittings of all
kinds, ete., etec.
4|  All Goods are
Brand New, High
| Grade and Perfect.

Laundry Tubs only - = $35.00

Complete Bath Room Outfits on 536.50 v g : . $6.00

1
White Porcelain Enameled 18 x fﬂ S;Inhl nnlr 5 2.00

SEND US YOUR BILL FOR OUR ESTIMATE
WRITE FOR OUR FREE ILLUSTRATED DATALOG No. 35

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

Money Invested in Kornit

Most
Satisfactory
Progress
Being

Made

At Our

New
Factory

ERE iz a Financial Opportunity to
H make an investment in an up-to-
date, energetic, money - making,
industrial manufacturing company, which
owns all the United States patents, pro-
cesses and exclusive rights for producing
Kornit, a product never before manufac- ||
tured nor sold in this country. The de-
mand for Kornit is great and the profit
of manufacturing and selling is ENOR-
MOUS. Read every word of this announce-
ment and ACT AT ONCE.

THE STORY OF KORNIT

By President CHARLES E, ELLIS

ORKIT was invented pany iz between 40,000 and 50,000 volts, Kor-
K by JOHANN GUS- nit is equally as good as n non-conductor for

TAY BIERICH, a electrical purposes and supplies as s hard
subject of the Crar of Rus- rubber.
gia, residing at Menkenhof, The average price of hard vuoleanized rub-
near Lievenhof, Ruossia, ber for electrical purposes is to-day consider-
and s a homogeneous ably over one dollar per pound—at the pres-
Horn or Hoof suobstance. ent writing something like $1.25 por pound.
Kornit is produced by EORKIT CAN BE SOLD AT TWENTY-
grinding horn and hoof FIVE CEXTE I'ER POUXD, and AN ENOR-
shavings and waste Into a palpable powder and MOUS profit can be made at this price, so
then pressing under heavy hydraulle pressure that it CAN EABILY BE BEEN that where
with heat into a homogeneous slab. This slab Kornit is EQUALLY A8 GOOD and AS A
produces a substanee which can be sawed or MATTER OF FACT, in many instances, a
turned the same as ordinary wood. It is of BETTER non-conductor than hard rubber, it
a beautiful black consistency and IS EX- can compete in every case where it can be
TREMELY VALUABLE as a NON-CONDUC- unsed with great success on account of its
TOR FOR ELECTRICAL SUPPLIES. 1t s a price. For electrical panel boards, switch-
matter of record that the elecirical industry boards, fuse bhoxes, cutouts, ete., there are
in this country AT THIS TIME DOES NOT  other materials nsed, such as vuleanized paper
HAVE a gsatisfactory material for heavy or fibre, slate, marble, ete. A plece of voleanized
high insnlating purposes. A slab of Kornit paper fibre 3x4x1 inch in lots of 1,000 brings
one inch thick was tested in Trenton, New 20 ecents per piece. A plece of KORNIT of
Jersey, by the Tmperial Porcelaln Works and the SAME DIMENSIONS conld be sold with
wis FOUND TO HAVE RESISTED 96,000 the ENORMOUS PROFIT OF OVER 100 PER
VOLTS OF ELECTRICITY. It may be in- CENT at ten cents. The absorptive gualities
teresting to note here that the heaviest voltage of Kornit render it sach that [T IS FAR
which is transmitted in this country iz be- PREFERABLE to that of vuleanized fibre. Tt
tween Niagara, DPBaffalo and Lockport, New will not maintain a fAame. OFf all the mate-
York. The voltage transmitted by this com- rials which are now In the electrical market

Plegse Mention Popular Mechanics
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for supplies and insulators there is, as we
have stated above, noneé that are satisfactory.
Kornit will fill this place. Its tensile strength

per square inch averages from 1,858 pounds.

to 1,511 pounds, which the reader can readily
gop I8 MOKE THAN SATISFACTORY. This
test was made by a well-known electrical en-
glneer who is now acting In that capacity for
the Unlted Btates Government, with a Stand-
ard Reihle Bros. Testing Machine.

Waste horn and whole hoofs are being sold
by the ton to-day prioecipally onoly for fer-
tilizing purposes, There iz one town alone,
Leominster, Mass., where they have an aver-
age of eight tons of horn shavings every day.
These waste horn shavings are now only be-
ing sold for fertilizing material., These elght
tonus of horn shavings manufactured into Kor-
nit and sold for electrical purposes would
easily bring $3,000. At this price it would be

THE INVENTOR

ME JOHANN GUSTAY BIERICH,
OF KORNIT, IN HIS SUMMER GARDEN
AT MENEENHOF, RUSSIA.

gelllng for less than ome-fifth of what hard
rubber would cost, and about one-half what
other competitive materials would sell for,
even though they would net be as satisfac-
tory a3 Korpit.

Kornit bhas been in use In Russia about four
years. In Itiga, Russla, which Is the largest
seaport town of Eastern Russia, the Electrical
Unions there are uslng Kornit with the great-
est satisfoction, finding it preferable to any
ather insulating material

Tha expenge of manufacturing Kornit from
the horn shavings Is not large, as the paten-
tee, Mr. Bierich, has invented an economiecal
and satisfactory process whlech produces an
article that In the near future will be used

ADVERTISING SECTION
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in the construction of almost every bullding
In this country.

Besides electrical insulators, Kornit can be
uszed for the manufacturing of furniture, but-
tons, door handles, umbrella, cane, knife and
fork handles, brush and sword handles, revaol-
ver handles, mirror backs, pleture frames,
toilet accessories, such as faocy glove boxes
jewel ecases, glove stretchers, shoe lifts, ete.,
oflice utensils such as paper knlves and pen-
holders, ink stands, pen racks, medical Instruo-
ments, such as syringes, ear trumpets, ete.,
ete. ; pleces for games, such a8 draughts,
chessmen, dominoes, checkers, counters, chips,
cribbage boards, ete.; telephone ear pleces,
stands, ete.; plano keys, typewriter keys, add-
ing machine and cash register keys, tea trays,
ash trays, scoops, mustard and other spoons,
salad sets, clgar and cigarette cases, cigar and
cigarette holders, match boxes, and hundreds
of other useful and ornamental articles, all
at a large and remunerative profit.

The Great Demand for
Kornit in this Country

IIERE is one manufacturer ALONE here
T in New York that uses 80,000 square feet
of insulating material for panel boards
every year. He 18 now using slate and mar-
ble, but IT IS NOT SATISFACTORY, for the
reason that in boring and transportation 1T
BREAEKS 80 EASILY. HKORNIT WILL AN-
SWER THE PURPOSE OF MANTUFACTUR-
ING PANEL BOARDS VERY MUCH MORE
BATISFACTORILY., On 60,000 square feet of
Kornit there wonld be a net profit-of over
30,000, or 30 cents for every square foot
used. THIS ONE EXAMIPLE is cited to show
you THE ENORMOUS PROFITS which can
be made. There are & great many other panel
and switchboard manufacturers In this coun-
try. You may be interested to know that a
panel board 13 a small switchboard. There Is
one or more on every floor of all large bulld-
ings where electricity Iz used. ‘They each
have a number of switches mounted on them,
g0 that those in charge can turn certain lights
cn or off, and by these panel boards all the
clectrical power In the bullding 1s controlled.
They must be of a reliable non-conducting ma-
terlal. Kornlt can be used for this purpose
almost exclusively. The largest electrical
manufacturing concerns in Riga, Russia, ARE
UTSING EKORNIT ONLY FOR THIS PUR-
I'"GBE, after having tried all other so-called
non-conducting compositions. The electrical
trades alone can consume a great many tons
of Kornlt every day in the year. If only two
tong of Kornlt i3 manufactured and sold every
worklng day in the year IT WILL ENABLE
THE KORNIT MANUFACTURING COMIPANY
TO PAY 16 PER CENT DIVIDENDS EVERY
YEAR, Of course, if four tons a day are sold
the dividends would be 32 per cent per year
THIS I8 NOT IMPRNBABLE. AN EXPERT
ELECTRICAL ENGINEER who holds one of
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the most responsible positions here In New
York City made the statement, after thor-
onghly examining and testing Kornit for elec-
trical purposes, that in his most conservative
estimation there can be ten tons of manufac-
tured Kornit sold every working day in the first
year., This would mean that the Kornit Manu-
facturing Company would pay a dividend out of
its earnings the first year of over seventy-five
per cent (757%). This is probably more than
will be pald the first year, but there certainly
seems to be a good prospect of paying a large
dividend the first year.

THERE WILL BE SUCH AN ENORMOUS
DEMAND FOR RORNIT AFTER IT RBE-
COMES INTRODUCED THAT FROM YEAR
TO YEAR THE DIVIDENDS EARNED WILL
BECOME LARGER AND LARGER. THIS IS

ADVERTISING SECTION

GUSTAV BIERICH, IN RUSSIA. These pat-
ents HAVE BEEN BOUGHT from Mr. Bierich,
and ARE DULY TRANSFERRED TO THE
KORENIT MANUFACTURING COMPANY and
the same i1z DULY RECORDED IN THE I'AT-
ENT OFFICE OF THE UNITED STATESR.

We Are Building
A Fine Factory

N March 1, 1907, our Factory, which had
just been thoroughly equipped and com-
pleted, was burned to the ground !

Since that time we have purchased the Rea!
Estate and are now building OUR OWN Fac-
tory. It Is probable that it will be finished

RONNIT FACTORY,; NEWARK, N. J.

(BELLEVILLE
BY FIRE MARCH 1,

BTATION), ENTIRELY CONSUMED
19407,

THE BEST OPPORTUNITY
INVESETMENT THAT
HAD,

It is a well-known fact that THE MOST LE-
GITIMATE and PROFITABLE way to MAKB
MONEY is by manufacturing some product
that Is “NECEBBARY" and ONE THAT CAN
BE FULLY CONTROLLED so that nobody else
ean manufacture the same article Look at
Bugar (which is protected by a high tariff) ;
at Standard Oil, the Telephone, the Telegraph,
and we might go on and enumerate many
more monopolies. THEY ARE THE BIG
MONEY MARERS OF TO-DAY, EKORNIT
CANNOT BE MANUFACTURED BY ANY-
BODY IN THIS COUNTRY EXCEPT OUR-
SELVES OR OUR AGENTS. We own all the
patents lssued by the UNITED BTATES GOV-
ERNMENT to the Iovemtor, MR, JOHANN

TO MAKE AN
YOU HAVE EVER

and In complete working order by the time
this Issue of Popular Mechanics reaches you.
All our machinery is ordered and the great-
est part is already completed ready to install
as soon as our new Factory DBuilding is ready.

A few shares obtalned now may be the
foundation for a fortune of the much-desired
income for support in the unknown years that
are to come. We leave it to you If it would
not seem good judgment to take immediate
advantage of this opportunity. Anyway, please
write me at once and let me know just what
you will de. If it Is not possible for you to
take shares now, write me and tell me how
many you would like and how soon it will
be convenient for you to do so, provided I
will reserve them for you. As soon as I re-
ceive your letter T will answer it WITH A
PERBONAL LETTER AND WILL ARRANGE
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MATTERE AS YOU WISH TO THE BEST
O MY ADILITY.

BEEMEMBER, I HAVE A GREAT MANY
THOUSAND DOLLARS INVESTED IN THE
KORNIT MANUFACTURING COMPANY, and
the minute you buy a share or more in this
Company we become CO-PARTNERS as CO-
HHAREHOLDERE. It is for our mutual bene-
fit to watch and guard each other's interests,
1 WILL BE GRATEFUL IF YOU WILL
WRITE ME TO-DAY, so that 1 may know
just what you will do.

1 knmow you will agree with me that won
have never had presented to your notice a
better opportunity to make an investment
where such large profits can be made because
of the exclupiveness of control and the great
demand and the low cost of the row material,
which Is now almost practically thrown away.
Joln me in this investment, and I assure you
that It is my sincere bellef that In the near
future you will say, “That 1s the day I made
the most successful move in my whole life.”

My Offer to You
To-day

PANY ls incorporated under the laws of

New Jersey, and Iz capitalized with
50,000 fully pald non-assessable shares at $10
each. It is my intentlon to sell a lmited
number only of these sghares at the par value
of $10 each. Ten dollars will buy one share.
Twenty dollars wlill bany two shares. Fifty
dollars will buoy five shares. One hun-
dred dollars will buy ten shares, Omne thou-
sand dollars will buy one hundred shares, and
g0 on. After you have bought ome or more
shares In the Kornlt Manufacturing Company
you may feel, as I do, that you have placed
your savings where they will draw regular
and satisfactory large dividemds.

1 should not be a bit surprised if these
shares pald dividends as high as one hundred
per cent In the not far distant future. Con-
sequently, a few dollars invested now In the
shares of the Kornit Manufacturing Company
will enable you In the future to draw a regu-
lar Income from the large profits of the Com-
pany as they are earned. The dividends will
be pald semi-annually, every six months, the
firet of May apd November of each year. This
Is one of the best opportunities you will ever
have presented to you in your whole llfetime.
I have invested a great many thousand dollars
in the Kornlt Manufacturlng Company, and
I feel sure it is one of the best investments I
have ever made. I can truthfully say to you
that 1 fully belleve that you will be more
than pleased with your investment and tha.
you will never be sorry. Remember, that yon
have here an opportunity to become Interested
in a large industrial manufacturlog conecern
manufacturing & product with an exclusive

THE KORNIT MANUFACTURING COM-

monopoly, which has never before been manu-
Tactured or =old in this country.

Remember, that it is by no means an experi-
ment, as it bhas been successfully manufac-
tured and sold for over four years in Russia
at a4 large profit, and the manufacturer and
inventor recently wrote that the demand is
increasing every day beyond the capaeclty of
their mapufacturing facilities,

Now Is the tlme for you to take advantage
of this magnificent opportunity to make an in-
vestment In these shares. 1 BEARNESTLY
BELIEVE that in a few years THESE
SHARES WILL BE WORTH FROM FIFTY
DOLLARS TO ONE HUNDRED DOLLARS
each on account of THE LARGE DIVIDENDS
which the company will earn and regularly
pay each and every six months. It i3 a well-
known fact that shares that pay fifty (50)
to one hundred (100) per cent dividends will
readily sell In the open market for $50 to
#1000, THE OUTLOOK FOR THE KORNIT
MANUFACTURING COMPANY s such that it
geems Impossible for the earnings to fall far
short of these figures. If the company only
makes and sells two tons of Kornit a day for
the first year and made a profit of only $£200
per ton it would mean a profit of over sixteen
per cent (169;) the firet year. If this busi-
ness were doubled the second year, of course
the earning capacity would double and the
dividends would be over thirty-two per cent
(32%). DProminent and well-known Electrieal
Englneers assure me that this prodoct cannot
help and s bound to make enormous profits.
I would recommend that you send for as many
ag you wish at once. You, In my conservative
opinion, can safely count on the large earning
capacity of these shares. I will at once write
you a personal letter with full informatiom,
and send you our illustrated book, “A Finan-
efal Opportunity,” contalning a score of photo-
graphs of the Kornit industry, taken in Russin.
Please let me hear from you.

Youra very truly,

CHARLES E. ELLIS
President

603-603 West 43rd 5t., New York Qity, N. X.

Mr. Ellis, besides being Presldent of this
company, Is also President of two other large
and sunecessful companies, owniog shares
the.eln valued conservatively at over $250,000.
Mr. Ellis -has other investments In New York
ity real estate, bonds, stocks and mortgages
to the amount of many more hundreds of
thousands of dollars. Any bank or mercantile
agency will tell you his guarantee Is as good
as gold. This is & soccessful man who wishes
you for a Co-partner as a Shareholder aud
Dividend Receiver in this company. Remem-
ber, you will do business personally with Mr.
Ellls in this matter.

Please Mention Popular Meéohanics
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Can we really bring YOU a substantial increase in
salary ?

Just read the following: :

During the last two years, over 7,300 I. C. S. stu-
dents have wvoluntarily reported advancement in
position and salary. This is but a small percentage
of the whole number of students whom we have thus

helped; but to this small percentage we have brought

increased salaries to the amount of over four million
dollars! To be more exact $4,905,600. You can
imagine the enormous amount brought to our entire
student body.
Are you getting your share of these millions?
Are you willing to make a slight effort to secure it?
It requires only a slight effort. The simple mark-
ing and mailing of the coupon below will bring,
without further obligation to you, full explanation
as to how we can adapt our plan to your individual
needs and income—the plan of an institution
whose sole business for 16 years has been to provide
ambitious workers with the ability to advance their
positions and to multiply their salaries. Surely it
is more practical to pursue a definite plan of
promotion than to trust to luck for it. At least
let us tell you how we can increase your
earnings in the quickest way in the world.
Mark and mail this coupon NOW.

LA B I R O R A U R

+ INTERNATIONAL CORRESPONDENCE SCHOOLS

| » Box 872, Beranton, Pa. *

* Please explaiu, without further ohligation on my part, »
# how [ can qualify fora Iaraizr salary and advancement o ¢
¢ the position helore which I have marked X.

L]
* L
* Bookkeeper Telephone Engineer N
* Stenographer Elec.-Lighting Supt. | 4
* Advertisem't Writer Mechanical Engineer .
e Show-Card Writer Surveyor
Window Trimmer Stationary Engineer L
* | Commercial Law Civil Engineer -
* Hlustrator Building Contractor | »
# Civil Sepvice Architeet'r']l Drafis. .
« | Chemlist Architect .
* Textile Mill Supt. Structural Engineer |
Electrician Bridge Ergineer
. Eleg, Engineer Mining Engineer .
* Mechanical Drafts. *
* .
* -
¢ Name N
* L]
o Street and No. .
* City State »
Possessssssssssssssssssasea’
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INTERNATIONAL BALLOON RACE OF 1907

German “Pommern’” Wins with 873 Miles==Five Dirigible Airships Also
Contest--Greatest of All American Aeronautical Events

By H. H. Windsor

“One, two, three, four, live, six, seven, eight, nine, ten, go.”

It was the official starter counting off the remaining seconds of the five
minute interval allowed each balloon in which to start on the International race
which oecurred in St. Louis, October 21.

As the moment approached for the contest, 150,000 excited spectators surged
around the inclosure where the nine great gas bags were swaying at their moor-
ings. Two hundred city police and 250 regulars from the U. 8. Army were
required to hold the crowd back from the wire fence which inclosed a space equal
to two city blocks.

The “Pommern,” the German prize-winning balloon, was the first to start;
as it rpse majestically, bands played and the gathered thousands shouted. From
away up in the air floated back a farewell. Meanwhile a score of men were moving
the next balloon to its place, for each balloon rose from identically the same spot.
Exactly five minutes were allowed in which to take position and start. In each
instance the starter counted aloud the last 10 seconds, and when the word “Go”
was sgpoken, the balloon had to start or be debarred. So perfect were the arrange-
ments there was no delay in any of the nine ascensions. The first occurred at 4.00
p. m., and 45 minutes later the last one was sailing away in the hope of winning
the Bennett cup and a cash prize of $2,500.

The International Balloon race of 1907 was altogether the greatest event in
aeronautics ever seen in this country and, in some respects, in all the history of

Y

L]

Fig. 1.—Ballcons Lald Out==Inflation Just Begun
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ballooning. The start was made from an inland cify nearly 1,000 miles from an
ocean, and afforded possibilities for long flight which did not exist last year at
Paris when Lieut. Lahm, U, S. A., won in a flight across the Channel and into
England, a distance of 402 miles. i .

This year preparations were made for a several days’ voyage. Not only did
each balloon start with several thousand pounds of sand ballast, but provisions
were taken for seven days. Even though the balloon came down after 24 or 36
hours, it might land in some wilderness several days’ journey on foot to the nearect
dwelling, hence ample food and drink were taken. The foreign aeronauts also
carried supplies of food tablets to use as a last resort.

It mav be well to state here that the balloons in the race were of the old-
fashioned round gas bag type of enormous size, but without any means for steering
or propulsion. They could, of course, rise to a higher level at any time by unload-
ing ballast, and likewise come down by letting out gas, and in this way seek a
more favorable current of air. For instance, when the German balloon, “Pom-
mern,” started, it rose almost vertically to about 8,000 ft., and remained there
directly over the grand stand for nearly two hours. It had passed through the
air currents near the surface and rested at the chosen altitude where there was
not at that time any air moving. That this policy (which was applied to this
same balloon last year, but without success) proved the best, is seen in the ulti-
mate result, for the “Pommern” won the prize.

The U. 8. balloon “United States,” in charge of Maj. Hersey, U, 8. A., rose
only to a height of 80 or 100 ft., barely enough to clear the housetops, and being
immediately caught in a surface breeze, bounded away at a stiff pace and was
soon lost to sight,

In this connection, it is interesting to note the process of getting ready and
starting. The gas used was the best coal gas which could be made. *A public
utility gas works about a mile distant was chartered and its tank filled with a
million feet of gas. A 20<n. pipe line was laid on the surface of the ground
which, on reaching the inclosure, ended in nine terminals, one for each balloon.
A length of big hose made of balloon cioth connected the supply pipe with each
balloon, and =o great was the pressure, the work of inflation after the envelopes
were once laid out on the greund, was accomplished in 10 minutes. As the big
bags filled, 20 men were stationed around each one, to hold the netting which
confined the bag, and as it rose, the men let out the net until the mouth of the
bag was a few feet above the ground. Then a wooden hoop was brought and
fastened to the ends of the cords which formed the net. To the hoop the basket
was next attached. The baskets are about 5 ft. high, and contained ballast in
bags, instruments, food, water, and heavy coats, leaving scant room for the two
men which each balloon was allowed. Other bags of ballast were then hung all
around the outside of the basket, amounting in all to several thousand pounds.
The next move was to change the ballast until a perfect balance was secured, in
other words, until the balloon would practically float in air without going up or
down. So perfect was this balance that the throwing out of a single small scoop
of sand, using an ordinary grocer’s sugar scoop, was enough to start the ascension.
Thus it was that when the word “Go” was given, more or less ballast held in the
hand, was dropped overhoard and the balloon rose. Not as the hot air balloons
which go up like a rocket, but slowly, gilently, with a majestic dignity which
* hushed the shouts below and produced a feeling almost of awe. In the case of the
“Pommern,” which ascended to 8,000 ft. at the start, two full bags were tossed
overboard ; the others threw ont varying quantities, but very much less, and none
of the others took so high an elevation at the start.

To re-assure any timid readers who may dread the unexpected descent of a
50-1b. bag of sand out of the starry depths, let it be explained that after leaving
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Photot by W, 1. Hell, B, Loula

Fig. 2—Balloons Half Inflated==Fig. 3—Balloons Fully Inflated; Baskets Being Attached; Erbsloeh
Testing Valve Ropes

earth, the sand ballast is spilled out loose and patters down about like a hard rain.
It was interesting to note that when the basket is above the ground, the occupants
may shift their positions without causing the basket to tip; also that just before
ascending, the neck of the balloon thruugh which it was inflated, is untied and
allowed to hang down open at the lower end. This neck or mnuth is about 18 in.
in diameter, and being directly over the heads of the aeronauts, they can look up
into the gas bag. The object in leaving it open is to afford a aafety valve for the
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escape of gas, which often expunds hj,f the heat of the sun to an extent which
would otherwise cause an explosion, ripping the big bag to tatters and hurling the
travelers down to a frightful death. Electric flash lnmps were carried, but no
matches or cigars can he llghftd or anything done to cause a spark wh1le on the
trip. In fact T]‘.IL.‘:L precautions were extended to the entire balloon park, covering
40 acres, and smokers were obliged to extinguish their fires before they were
allowed to enter.

After the first ascension, the others were pra-:*tim]l} a repetition with the
varied good-byes, and the band playing the national music of the country whose
flag the balloon carried. Five minutes before the start, a messenger arrived all
aut of breath and handed Maj. Hersey, U. 8. A., some wmther reports. The
Major, who has charge of the weather burean at Milwaukee, refused to take advan-
tage of his office, but had a copy delivered to each balloon. It was a special report
fresh from the wires, giving the prevailing winds in all parts of the country.
Just before ascending, the Major traced his expected course on a map; and the
course he took, as far as he went, was almost identical with his prediction.

The order of ascension was as follows: -

Balloons, Country. Aeronants.

POMDIErD . ..voivuvacoaisbsss Germany .. T 1. Erbsloeh—H. H. Clayton
“Tnlted 8Btates. ......ccvcveens United ht:ltus .............. Major Hersev—A. T Atherholt
Jale de France.....cooovvoesns PERIUOE o onbn s dn b wn e e w A..La Blane—E. W.
Duosseldort .....eveccsuicnsns GOFMANY ....iicossssernnsns
Lotus Il....... c0000scc-sasscbomEland . ...cvieeinonnnanas (i. Brewer—Lieutenant Brabazon
Amerlea ....... e United States............v.s I. C. Me(™ Chandler
7, T T PEERTIOE . vo 5 5w i b s B e R, Gasnler—C. Levee
0TI o] | e e e e e (OrMANY o issineansbnssns ' Mackel—Herr Polantz
Bt. Loulg.......... eersrnesse DOItRd SERbES, .. ..o aiawis A, B. Hawley—A. Post
The following table is a condensed statement of the voyage:
Time, Miles from

Balloon. Landed at— . h. m. Ht. Louis.
POMETTE . s vneenesarasnsns-snnn-.Asbury Park, N. J_ .. ............. 1 KT3.60
Isle de F BRI e v e e Herhertaville, M. J....... c0occciiuns 44 M) BGT.00
Dhisseldorf . e e T TLittle Creek, Del. .. ... cneviviinnnis 20 :15 B0, 00
AMBFICH v onmonasaonsanss R PREUXent, M. o.ooseonsrssscesrrs.. 38:30 T345.75
gt. Lowlsg...... ana e s eres e eatmiinster. M. i ia s it v aEay 39 00 T16.50
Abercron ..... e e R e ooo MEDAEBAE, VR, 4 vsnr vrvemsnarssantss a7 :a80 880.75
An]]ﬂu i R S sl [ (113 | S ey o TR TN e e A 39 :15 GT4.50
United LT 7 .. Caledonia, Ont., Cap.......000nn... 26 :10 624,25
Etl Y i i iias ivsaa s ersaMemphis, OO ..o iviicannsenaanan 25 :00 368.70

For the distance flown the balloon “United States” made the best speed,
covering the 624 miles in 26 hr. The “United States” average speed was 24
miles an hour and the “Pommern’s” speed 22 miles an hour.

In no previous records have so many long distances been accomplished ; how
many more hundreds of miles eould have been made had not the Atlantic raised
ite threatening hand will never be known. That three balloons should have each
traveled over 800 miles and alighted at points so near is something extremely
remarkable. As it was, the winner had only 6 miles the best.

The event was under the auspices of the American Aeronauntical Association,
with the St. Louis Aero Club in charge of local arrangements. No previous
halloon race has been so perfectly planned and successfully carried out. The St.
Louis club now announces “balloon week” as a permanent annual event; with
$50,000 in cash prizes to be offered next year,

An exhibition of dirigible airships was given on the second day, in which
three ships made ascensions. In general appearance the five airships on the
grounds were gimilar, though of different lengths and sizes. The standard
dirigible consists of a hnrwnnfa] cigar-shaped gas bag, sharp pointed at both ends.
A mnet of strong twine, the size of < ordinary chalk line, passes over the bag,
the ends being brought together on each side at intervals of 3 ft. and tied to the
car or frame. The frame iz like an inverted V, and as long as the bag. It is made
of Oregon fir, which is light, strong and supple. Near the middle is placed the
gas engine, geared to a hollow propeller shaft which extends to the bow and
terminates in the propeller blades. The operator takes his position just back of
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Fig. 4—Cromwell Dixon, 14 Years Old, Starting on His Flight

the engine, straddling the frame with one foot resting on each of the lower strips
which form its base. The steering rope passes around a pulley in front of him
and extends back on each side to the rudder, which for a 40-ft. ghip is about 5 ft.
high and 6 ft. long. It is similar in shape to the rudder on a small boat and
worked in the same way.

The province of the gas bag is not to lift the ship, but merely to support it
in air. Fqualization is determined by unloading ballast until the craft practic-
ally floats on air like a chip on water. The engine is then started and the operator
ghifts his position from a perfect fore and aft balance, back toward the stern,
which causes the bow to tilt upwards. The propeller then draws the craft forward
and upward as a horse draws a wagon up a hill. To avoid going too far in one
direction, the rudder is used and the ascent is made in a seriez of spiral cireles,
each circle carrying the ship higher. When any desired elevation is reached, the
operator slides forward to his original place, which restores the ship to a level,
and in this position it will travel without moving pereeptibly up or down.

The ease and certainty with which the f]lﬂ;{xbl(, turns corners, or plows into
the teeth of the wind, as demonstrated at St. Louis, appeared fully equal to the
control of a horse-drawn buggy on a good street. In fact the dulglhle “comes
about™ quicker and in a smaller radius than a mofor launch of equal length,

When ready to descend, the operator shifts his position forward, the ship
declines in proportion with its bow lower than the stern, and like a person coming
down a winding stairs, it descends slowly or rapidly, as desired. Some of the
demonstrations were extremely rapid in ascent, and descent almost like sliding
tlown a hill, the motion hmng quickly checked on nearing the ground by the
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operator shifting his position to balance. An example of this is shown in Fig. 9,
where Baldwin has already partly overcome the declination and is at this
instant moving backwards to bring his ship to a horizontal position. Apparently
the same speed was made in either ascent or descent for a corresponding inclina-
tion of the craft.

An exhibition of dirigibles was made the day following the balloon flight.
The first was by the youngest aeronaut in the world, Cromwell Dixon, of (‘cﬁumm
bus, 0., 14 years of age. He constructed his own framework and machinery, his
mother asslstmg in sewing the gas bag. This bag is 25 ft. long, 10 ft. in diameter;
complete outfit before inflation weighs 75 Ib. His propeller is driven by foot
power, secured by using a bicycle frame and pedals. The ascension of this bright
boy, who has not yet outgrown his knickerbockers, was made with the IILII]]{'IHtl(}I]
. and coolness of an old-timer. On leaving the grounds, he narrowly escaped being
wrecked in a tall tree, but by emptying ballast, putting the rudder hard about,
and a diligent use of the pedals all in a few seconds, he cleared the obstruction.
His strength was insufficient to hold out long against the wind, so climbing to an
elevation of 1,200 ft., he sailed east over the city, crossed the Mississippl and
landed safely in Tlinois 8 miles away.

Captain Baldwin then made tnn ascensions in his California “Arrow,” which
demonstrated his perfect control, in which the ghip was put through a variety ef
manoeuvers, including a nmrrnlﬁfent advance at about 15 miles an hour directly
against the wind. In his sccond ascension, which was especially for the many
army officers present, he confined his movements entirely within th limits of the
inclosure (about 300 by 500 ft.) at elevations ranging up to 1,000 ft. He used
a 12-hp. motor and had his frame hooked up so close his head touched the gas
bag. In both descents Captain Baldwin alighted within a few feet of the spot
from which he started. Jack Dallas followed him in a flight rising to 1,200 ft.,
to which he climbed in 90 seconds. He also sailed against the wind, but at the
end of 10 minutes his engine stalled and he was nbhgt‘d to let out gas to get
down, landing in a network of live trolley and light wires, from which he was
extricated without personal harm or damage to his ship.

On the third day occurred the race of dirigibles for a cash prize of $2,500.
The course was one mile long and the demonstrations quite similar to those of the
previous day, except over longer courses and the ships were in the air a greater
length of time. Lincoln Beachy came in first and Jack Dallas second; other
participants were Captain Thomas Baldwin, whose ship came in third, Chharles
Baysdorfer, and Horace Wild. The two other airships entered did not appear.

G. H. Curtis had a fine new ship with two 2-bladed propellers, both at the
bow, geared to revolve in opposite directions. On account of the other dirigibles
having only a single 2-bladed propeller the Curtis ship was ruled out by the judges
to the great disappointment of everybody. This ship was sailed in the third heat
by Captain Baldwin, but without the twin screws,

The exhibition on the second day and the race on the third day of dirigibles
carried convincing proof to the tens of thousands present that the controllable
airship is a thoroughly accomplished fact. It is the conviction of the writer
however, that the dirigible, while a necessity in modern warfare, is extremely
unlikely to become a serious problem for transportation even of passengers,
although it is certain to become popular and even common as the most exciting

sport. For express or passenger traffic, or even the transportation of the mails,
it will not, in the writer’s opinion, ever reach the efficiency and I‘G]]ﬂhlllt}‘ of either
steam or electric cars on tracks, while for carrying freight the suggestion is absurd.

This statement in no measure detracts from the wonderful accomplishments
which persevering and fearless men have worked out; great credit is due them, but
it is not profitable to expect results which if not ﬂctuall}r impossible, are prac-
tically so.
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Fig. o —Capt. Thos. Baldwin Descending--Balloon Tents in Background

Progress has not reached its limit, however, and such experts as Captain
Baldwin and Curtis expect an evolution of the present dirigible to eliminate the
gas bag, and substitute the motor driven aeroplane, with ability to remain aloft
as long as the supply of fuel lasts,

Isracl Ludlow, who was crippled for life in hiz fall of 200 ft. at Ormond
Beach, Fla., was prmr‘nt with a large aeroplane, but unfortunately the inclosure
was too r:IIlPL” and other unfavorable conditions made a test impossible.

Altogether the 1907 meet was highly satisfying and instructive, and has
done more to stimulate professionals and awaken a wide publie interest in aero-
nautics than anything that has ever occurred in this country.

_—— o -
LONGEST STEEL BRIDGE IN THE I
WOR’ O |

The bridge being constructed over
the Columbia riv er, at Vancouver,
Wash., is said to be the largest steel
one in the world. It will be 7,920 fi.
in length, and will have 48 piers in
all, 10 of these in the river, with the
other 38 on an island and the Oregon
shore.

The river piers will be sunk 40 ft.
below the bed of the stream and be of
reinforced concrete construction to
within 40 ft. of the bridge floor. Dixon Flying Over St. Louis
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ELECTRICITY MAY DRIVE HUGE
SHIPS

Steadily aiming toward the goal of a
1,000-foot, B0-mile-an-hour ship, a
number of English engineers of promi-
nence, are experuneutmg to determine
if it is not possible by the application
of electricity to turbines to achieve a
speed of 30 miles an hour for ships the
gsize of the “Lusitania” and even
larger.

The keynote of the idea is not the
turbines coupled to the propeller
shafts, but driving high speed electrical
generators which will supply current to
motors for driving the propellers. To
this end a vessel is being equipped with
apparatus designed to make the test
both practical and complete.

If the experiments are successful the
ocean liners of the future may be driven
by turbo-generators of 100,000 hp. at
a speed of 30 miles an hour. Bridge

electrical transmission would then be .

possible and by a key-board on the
bridge the navigator could control
every movement of the vessel without
transmitting his orders to the engineer.
“It is a well-known fact that the
steam turbine is the most efficient when
running at high speed,” says a well
qualified engineer, “while a ship’s pro-
peller, on the other hand, will not
work effectively at the highest speed,
the propeller simply churning the
water instead of driving the ship.”

SIMPLEST WAGON SPRING

Probably the cheapest spring and

axle that can be constructed is shown
in this illustration. The axle is bent
forward about half the width of the
spring. The links that carry the load
are fastemed to the axle close to the
wheel hubs,

1333
« READ ME” ADVERTISEMENT

This magnified reproduction of a
newspaper page was placed on the side
of his building by an energetic news-

Unique Advertisement

paper man as an advertisement. It
covers a large part of the wall and can
be read at a considerable distance.
— — % -
GIANT OIL TANK MOVED BY
LAND AND WATER

A rather difficult problem in engi-
neering was recently solved by one of
the California gas companies in the
moving of a 25,5[][}-13'01 iron tank
to a new site. Many plans were con-
sidered and abandoned, such as cut-
ting it in section, ete., but at last it
was transported ihrough the streets as
a house iz moved and then floated to
its destination as shown in the illus-
tration.

The tank was carefully raised on
jacks until high enough to put the
cribbing and large timbers in place,
and then dragged a mile through the
streets, and around one corner to the
water’s edge. At one point where the

Voyaging Across the Bay
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tank was taking up not only the street
but all the sidewalk, it cleared the
building on either side by only 3 in.
At Oakland two large barges, 100 ft.
long, were lashed together and the
tank run aboard at high tide. This
stage of the work took 1 hr. 20 min.
The voyage across the bay, a distance
of 10 miles, was accomplished in 4
hr. The tank 1s 80 ff. in diameter by
33 ft. high, and holds 1,239,189 gal.
Its weight when moved was about
172,000 1b., or 86 tons.

—_——————

" HANGING FLOWER POTS

These cleverly constructed hanging
flower pots are now universally used in

Do Not Drip Water

California. The old style hanging
pots had three holes punched outward
through the rims for fastening the
wire hangers, and the surplus water
finding a vent through them made

POPULAR MECHANICS

muddy pools of water on the porches.
This design has heavier rims, with
scalloped edges to retain the water,

and the holes for the hangers are
pierced up and down.
_— e —
MODERATE PRICE AUTOMOBILE
THE MODEL

Although the 6-cylinder, and heavier,
more powerful types of automobiles are
to a great extent taking up the inter-
est of manufacturers and autoists, very
few makers are relying upon these
high-priced models alone for the bulk
of their business.

“A 20-24-hp. car can go anywhere
and do practically anything that one
of twice its size iz capable of, without
carrying around a snperﬂumls ton of
weight to use up gasoline and tires,”
says the Automobile. “Both the au-
toist and manufacturer are beginning
to realize this, so the day of the mod-

. erate car can be said to have dawned.”

PASSENGER ENGINE AFTER
WRECK

The mangled, twisted heap of iron
shown in this illustration is all that
was left of the engine, which, pulling a
passenger frain 60 miles an hour on
the Rock Island railroad near Cedar
Falls, Iowa, Sept. 13, collided with a
freight train standing on a side track.
Fourteen persons were killed and as
many more injured.

‘' Fourteen Persons Were Killed"
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AERIAL TRAMWAY OVER
OPEN WATER

Danger of Disaster from Ice, But Ene
gineer Not Worried—Marks a
New Period in Marine
Engineering

The Aerial Tramway—Yiew Looking Out Into the Lake

In little cars swinging from great
steel cables 30 ft. above the lake men
and materials are carried by an electrie
aerial tramway over the storm-tossed
and ice-bound waters of Lake Michigan
in the task of constructing the new
Chicago water works tunnel which will
extend over 10,500 ft. into the lake at
the foot of Seventy-third street.

George H. Jackson, who was awarded
the contract for driving the tunnel,
realized that some means had to be
supplied for conveying material to and
from the intermediate erib, 8,000 ft.
out from the shore terminal, other than
the old method of a fleet of tugs and
scows, always aﬂemnpanied with seri-
ous delays from running ice in winter
and stormy weather. Other engineers
said it would not work; for, while de-
vices of this nature have been suCCess-
fully used in land operations, no one
has ever before had the nerve to build
one as long over the waters of an open
sea. It remains fo be seen wh ther
the tramway will withstand the run-
ning packs of ice, and if it proves sue-
cessful, marine engineering will have
taken a stride forward.

The tram or cableway is supported
by 26 steel constructed towers, 12 ft.

square at the bottom and 3 ft. square
at the top. These towers are 30 ft.
high and rest on steel piles rising 5 ft.
above the water level. Four piles,
driven 14 ft. into the bottom of the
lake bed, support each tower. At the
top of the towers, which are placed

about 300 ft. upart steel cross pieces
su lpnrt the carrying and transmission
cables
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The cars are swung from the carry-
ing cables on grooved wheels, motion
being imparted by the transmission
eables, which are always in motion. The
diameter of the carrying cable is 12 in.
and the transmission cable I in. At
each end of the line the carrying cables
terminate in steel overhead tracks. The
transmission cables are driven by a 25-
hp. electric motor.

The small steel cars or buckets,
gpaced along the cable 300 ft. apart, are
automatically connected with the trans-

MECHANICS

mission cable as they go out and auto-
matically released when the terminal is
reached. It fakes each bucket about 25
minutes to travel from the shore to the
intermediate crib. The capacity of the
tramway is 400 cp. yd. of material
every 10 hours,

The towers are lighted by anchor
lights, as provided by the marine laws
of the United States government.
They are also illuminated with 64-cp.
incandescent lamps. If the tramway
withstands the buffeting of ice it will
receive this winter, it will probably be
extended the remaining 4,000 ft. to the
permanent crib. The towers will also
support the air pipes from the compres-
sion plant to the erib. Attached to one
of the land towers an 18,00)-cp. search-
light plays upon the cars as they come
in at night over the tramway. The
cost of the tramway was $75,000.

i

NOISELESS ELEVATED RAILWAY
UNSOLVED

The problem of a noiseless elevated
railway structure over city streets is
still a long way from being solved, al-
though many vears of protest from
property owners whose interests have
suffered materially from the constant
racket, has made some sort of improve-
ment imperative.

As far as the bridges and street via-
ducts of steam railroads are concerned
the problem has been effectively solved
by the satisfactory noiseless results ob-
tained on a bridge just completed near
Springfield, I1l. This was accomplished
by laying upon a bed of steel 8 in. of
ballast upon which the ties were placed,
ingtead of directly upon the iron work.
The vibration of the iron work was
thus eliminated.

This solution, however, is impracti-
cal for elevations above city streets, be-
canse it would almost completely shut
out the light, as important a factor as
the reduction of noise.

i
9

During the past year the electric rail-
way companies of this country built
,782 miles of track and added 4,981

CATS.
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STATUES OF SAND

The modelling of statues in the
damp sand of seashore beaches draws
intense interest when-

133%

compressors will work fitfully, one mo-
ment pumping 50 per cent. more air
into the reservoir than the next, and
=0 on, as the tidal waves rock the float.

ever a =culptor condes-
cends to use his skill on
a heap of  material
which may in a few
hours be washed away
by the sea or crumpled
to nothingness by the
sun.

This remarkable sand | -
figure was modelled by [ =2
Mr. H. Piffard on the |
beach at Clacton-on-
Sea, England. It had [Zi= = ==

no supports and was
modelled by the hand

and a mussel-shell only.
.__.._._’_-_—

HARNESSING THE TIDES

This scow or float, 60 ft. long by 10
ft. wide, will form part of a tidal wave
motor to be erected on the Pacific
coast. When completed the sides and
bottom will be hollow and the top
planked over. It will then be taken
out several hundred feet from the
shore and rigged between piling at the
end of a pier. Four heavy steel ears,
or eccentrics, will operate steel cables
on ratchets, to convert the tidal oscil-
lations into rotary motion. As power
gained in this way would be too un-
even to directly generate electricity,
the cables will furnish power to run
air compressors which will fill a stor-
age reservoir. The compressed air will
leave the reservoir evenly and furnish
power to generate electricity. The air

Modelled with the Hands and a Mussel Shell

SELF-PROPELLED CONCRETE
MIXER

As the filling-in progresses this con-
crete mixer moves along the street un-
der self-propulsion, dragging the steel

. Follows Its Job

apron on which any amount of con-
crete is being handled, and pushing the
wooden inclines from which the ma-
chine is fed by 1aen with wheelbarrows.
The ground ends of the inclines rest
on a pair of wheels about 10 ft. ahead
of the machine. The apron upon which
the wet concrete falls and is handled
by the men is 8 ft. square. The best
day’s work of this machine, with 21
men, was 280 ft., 25 ft. wide and 7 in.
thick.
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SKYSCRAPERS 100 STORIES HIGH
POSSIBLE, BUT DRAWBACKS
MANY

Reinforced concrete buildings, 100
stories high, towering 1,000 ft. into the
air, may yet be seen by people now liv-
ing, according to a prominent New
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York engineer and huilder. Before
guch a feat can be accomplished, how-
ever, two great obstacles must be over-
come. The lack of adequate fire pro-
tection at such a height is one, and the
other is the impossibility of providing
elevator service under the present sys-
tems. Even now in 30-story buildings
the weight of the cables supporting the
cars is enormous, and buildings of over
40 stories would pass the safety line in
this respect.

POPULAR MECHANICS

GROWTH OF SKYSCRAPERS

When 20 years ago a writer described
a mammoth office structure towering
into the clouds his picture was but a
toy for the imagination. Now it is
swiftly approaching a reality. Archi-
tects are at work this moment rapidly
developing plans for substantially the
gsame kind of structure told of in his
fanciful story.

“The 100-story building is sure to
come,” says one New York architect.
“We may not he ready for if yet, hut
the larger and higher buildings we
are certain to have in the near future.
The next stage in the development will
be the 50 and 75-story building con-
structed of steel and concrete.”

Already the 40-story building has
been reached and passed in the com-
pletion of the Singer building. The 50-
story goal is practically here with the
construction of the Mefropolitan Life
building, which, when completed, will
be 48 stories high.

Less than a dozen vears ago a 20-
story building was a world wonder.
Now it is insignificant. The census of
gkyserapers in New York, not taking
into account the Singer building, gives
a total number of 22 huildings maore
than 20 stories in height, and 405 build-
ings ranging from 10 to 20 stories high.

R

CONCRETE PAVEMENTS SATIS-
FACTORY

Concrete pavements, on the hard,
gemooth surface of which heavy loads
of four and five tons are hanled with-
out difficulty and on which horses can
travel at a high s without danger
of slipping, have been found highly
gatisfactory in many Canadians cities.

Pavements of this nature constructed
in Windsor, Ont., cost only 99 cents
per square vard made as follows: Con-
crete foundation: 1 part cement, 3
parts sand, 6 parts crushed stone. The
wearing surface consists of two concrete
layers: Bottom layer, 1 part cement,
2 parts sand, 4 parts crushed stone;
top layer, 1 part cement, 2 parts sand.
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L

President Roosevalt on his trip down the Mississippi.

From Beeesograph copyright 160 Thy Doderwosd & Uaderssas, 5. ¥,

Photograph shows the President acknowl-

edging the enthusiastic cheers and demonstrations from crowds on the passing steamer.

—

——

STORAGE BATTERY LOCOMO-
TIVES FOR SAWMILL

Storage battery locomotives have
been successfully installed at a lumber
plant near Potlatch, Idaho, where
steam or gasoline engines were impos-
sible owing to the fire risk they would
entail. Trolley locomotives were just
as impossible on account of the heavy
first cost of installation and the com-
plex system of wiring necessary and the
size of the plant made necesary some
method other than horse haulage.

Each locomotive weighs 7 tons, in-
cluding the storage batteries. Notwith-
standing all the disadvantages under
which the locomotives were operated
during their trial period they handled
the output of the mills for 7 cents per
1,000 ft. in passable weather.

—————

SUBMARINE TO SEARCH FOR
BULLION

One of the latest American inven-
tiong in submarines is a eraft which
will be used in an attempt to regain
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the $2,000,000 in bullion which still
remains in the hold of the *Lutine,™
the English battleship which sank off
the coast of Holland in 1879. The
vessel lies in the eenter of a number of
dangerous banks of continually shift-
ing sand, which makes the work doubly
difficult.

The submarine is fitted with a spe-
cial internal apparatus which has reg-
ulators, by the aid of which, the opera-
tor can control the pressure of the air
ingide, so as to make it the same as the
water. The bottom, it is claimed, can
then be opened with perfect safety and
the divers proceed to their work.

= il

CONCRETE SKYSCRAPER

A forecast of the great part conerete
will be called upon to play in the con-
struction of the 50- and ¥5-story sky-

scraper of the future is given in this
illustration. The building, 12 stories
high, is constructed of cast concrete, re-
inforced with a light steel frame of tke
usual skyscraper type. The steel frame

POPULAR MECHANICS

was completed before the concrete work

was commenced.
—

OIL WELL POWER PLANT

The accompanying illustration shows
a power plant which operates about 20
shallow oil wells. The upright shaft

R T P e e s e

e ——

Operates 20 Shallow 0il Wells

i8 5 in. in diameter, and is run by a
30-hp. gas engine whick draws its sup-
ply of gas directly from the surface of
the oil wells. The_ large eccentrie, the
crank-shaped device at the top of the
shaft, carries 12 steel cables to as many
wells.  The smaller crank carries six
cables. The plant requires no operator
after being started.
—_— -

COBBLE STONE GATE POSTS

A clever mechanic made these ar-
tistic and substantial gate posts out of
common mate ial.  Cobble stones,
plaster and concrete were the ingredi-
ents used. The heavy-tuck pointing
sets them off to great advantage.

Made of Cobble Stones and Coacrete
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«“LUSITANIA” BREAKS ALL
TRANS-ATLANTIC RECORDS

The “Lusitania,” the largest ship
afloat, now holds the undisputed title of
queen of the seas after a run from Liv-
erpool to New York in which she broke
every trans-Atlantic record. The offi-
cial time for this run across the ocean
was 4 days, 19 hours and 52 minutes.
In this time she traveled 1,780 nautical
miles at an average speed of just a frac-
tion less than 24 miles an hour.

The records which the “Lusitania”
has hroken were: That held by the
“Kaiser Wilhelm IL” which crossed
from New York to Plymouth at an
average speed of 23.58 miles an hour;
the record held by the “Deutschland”
of 5 days, 11 hours from Cherbourg to
New York; and the record held by the
“Lucania” of 5 days, 7 hours and 23
minutes from Queenstown to New
York. She also exceeded the day’s run
of 601 miles made by the “Deutsch-
land™ on two different days. Her long-

est day’s run was 617 miles.
—_—————————

SIMPLE TEST SHOWS DANGER
OF POOR VENTILATION

ren of the air is as much
fuel to the flame as the oil in the lamp,
and pure air is as necessary a food for
the body as the food eaten. The fact
that lack of oxygen proportionately af-
fects both to the same degree has led
Prof. F. H. King, of the University of
Wisconsin, to conduct a simple experi-
ment with a galvanized iron box and
an oil lamp to show how poorly the
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Grotesque to the extreme was the concep-
tion of the Buddhist priests, who on the
death of their archbizshop caused to be con-
structed as a hearse, a gigantic white paste-
board elephant 100 ft. in height. The coffin
was hauled to the top of the ““‘white' ele-

hant br means of a cable and thus borne
o burial at Mandalay, made famous by Kip-
ling's poem. Instead of weeping for their
chief, as Is the custom In Christian coun-
tries, the priests, wearing hideous masks,
danced, sang and rejoiced.

flame burng in a badly ventilated cham-
ber,

The box was provided with circular
windows which could be opened to any
degree wished, With all windows open
and the ventilator in place the lamp
burned steadily at the normal size
shown by the line marked No. 1. As
gradually the ventilation was shut off
and the movement of air stopped the
flame began to dim until it had the
dimension shown by No. 4. With
screens placed on all the windows only
oxygen enough found its way into the
box to barely keep the flame alight, as
shown by No. 5.

“Too few people realize the fact that
the volume of air we breathe each day
outweighs two-fold the combined weight
of the dry and liquid foods we con-
sume,” says Prof. King.
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MANUFACTURE OF DENATURED ALCOHOL

Greatly Facilitated by Important Changes in Revenue Rules—The Farmers’ Dis-
tillery May Now Be as Common as the Farmers' Elevator

The Denatured Aleohol Law has now heen in effect almost a year. Previous
to its passage much was said and written which led the public to anticipate that
thiz act would open up wonderful ]}OHH]:HIIIUH for the farmer or other small capi-
talist who might wish to engage in the manufacture of denatured aleohol either
from farm products directly or from the waste material of various manufactur-
ing processes.  As in the case of most legislative efforts, performance has fallen
far short of expectation. This time, however, the frouble has apparently been
less with the law than with the method of its administration. Years of perpetual
conflict with moonshiners had given the Department of Internal Revenue the
wrong attitude, and to the layman planning to build a plant it scemed that the
]ahu]mh of rules intended to govern the operation of denatured zleohol distill-
ing wag intended merely for his bewilderment. In faet, for a time not even an
expert could tell exactly what a man must do in order to conform to the regula-
tions. As a result the law failed to benefit the very classes for whose wood it
was primarily intended, and of all the numerous small distilleries that were being
planned a vear ago to take advantage of the new law scarcely one per cent have
actually been built.

That the authorities at Washington are fully cognizant of {his failure of the
law is certain. 'That they are making every effort to overcome its deficiencies is
evidenced by all the more recent rulings of ‘the Department of Internal Revenue,
but is most strikingly shown in the instructions Just 1ssued by the commissioner
to the members of the revenue service for the administration of the rules govern-
ing the operation of industrial distilleries. These instrunctions summarize all the
regulations referring to “industrial distilleries,” which are defined as those at
which not more than 100 proof gallons of aleohol ean be produced in 24 hours,
and at which alcohol for denaturation only can be produced. This condensed
statement of the regulations 1s of especial value to the prospective manufacturer
of denatured alcohol not only because it gives him a concise summary of the sub-
ject but especially because the clear stvle in which it is written makes it easily

comprehensible to the layman,

At every poini in these regulations it is“plain that no effort has been spared
to make ]}lﬂnl sailing for the small manufacturer of denatured alcohol, Many
of the regulations for the operation of distilleries have been entirely suspended
in the caze of these industral distilleries, and so far as ]'I-l'}‘iH] ble the artificial ele-
ment of cost of production due to governmental restrictions hag been eliminated.
To quote the commissioner’s w ords, “The effort has been, so far as governmental
regulation and supervision are concerned, to remove every obstacle to the placing
of industrial distilleries on the same plane as the saw mill, the grist mill and the
flour mill.”

There is no restriction whatever as to the substance to be used for the pro-
duction of alcohol. That is, one distillery may use az many different kinds of
raw materials as happen to be available. The only restrictions as to location are
that the plant shall not be located on the premises of a brewery, or within 600 ff.
of the premises of a rectifying establishment, or a vinegar factory using the
vaporizing process, The distiller must file a statement describing his distillery,
apparatus and premises, and must also give a bond equal to the tax on spirits
that can be produced at his plant in 30 days. He is not held responsible for his
output any farther than to account for material nsed and the spirits produced,
no definite yield of aleohol bieing required. He is also free to operate his plant
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at such times as suit Lis convenience, and not necessarily under the direct super-
vision of a revenue officer. Any number of persons may band themselves together
for the operation of one of these distilleries. That is, several farmers may own a
distillery and take turns in using it, and there seems to be no good reason under
the circumstances why the farmers’ distillery should not be as common an insti-
tution as the farmers’ elevator.

These instructions go beyond the mere statement of regulations and give
considerabie information of value to the manufacturer of denatured alcohol. Of
especial interest is the section which calls attention to the possibility of utilizing
old distilleries which on account of state prohibition laws are no longer operated.
This latter section we quote in full:

For the Information of those interested, it may be stated that as a general proposition it
is :aimpld'f a a.iuastiun whether a Lhini;. containing fermentable matter can be more profitably
employed in the produetion of Industrial spirits than in the production of something else. The
spirit-ylelding material in vegetable matter is lts fermentable content. 1t has been demonstrated
by experiment that 100 Ib. of the following products of the farm will produce aleohol In the
following quantities: Hice, 6 wine gal., 190 degrees proof; rye, barley, spelt, corn and sorghom
seed, 5 gal.; lrish potatoes, 13 gal. ;° cassava, 2% gal.; turnips, 4-5 gal.; artichokes, 114
gal. ; sogar beets, 2 gal.: sorghum or sugar cane, 1 .7 waste molasses, 6 gal.; grape, 21-8
gal. ; bananas, 1 3-5 gal., and other fruits from 1 to 1%;; gal.

The publication of these simplified regulations should do much toward en-
couraging the building of industrial distilleries, for, when the whole matter is
summed up, there is no regulation which need give the slightest inconvenience
to the honest manufacturer. He is not even required to denature his own product
but may ship it to central denaturing plants. The quantity and variety of raw
material ig practically unlimited, and the amount of capital necessary for estab-
lishing a plant is small. Taking all these facts into consideration, it is highly
probable that vefore another year passes the public will realize the possibilities
of this law and there will be scores if not hundreds of these industrial distilleries
in operation.

_——‘.—..-.'.—_..-

AUTOMOBILE TUGS FOR TOWING PURPOSES

“The Automobile
Tug and Towing Com-
pany!” It sounds like
a joke, but it isn’t.
Powerful tugs, the puf-
fy, crusty old gentle-
men of the marine,
have long jerked and
pulled majestic ocean
liners around at will
and now, according to
the London Motor, a
company bearing the
above title has been or-
ganized in Paris for

the same service on
land. :

It has been found that the big 80-
hp. and 120-hp. cars are as difficult to
handle in congesied city traffic as a
680-ft. liner in New York harbor or
on the Mersey. The mission of the new
company is to hook on fo these big

The Automobile Tug

land monsters with a small but power-
fully constructed tug car and tow them
out into the open country. Inciden-
tally, a secondary fleet of tugs will be
kept in reserve to rush to the aid of
digabled and stranded ecars.
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(ias Engines of New (ierman Submarine

PHOTOGRAPHER USES AUTOMO-
BILE FOR OUTSIDE WORK

A hustler in the photograph business
has recourse to an automobile to help
him take picturcs, By its use he can
fill three and four appointments every
afternoon, scmetimes miles apart. It
costs him $50 a month, but saves him

Cynrussy ths Swbemohils

Saves Salaries of Two Mea

the salaries of the two extra men who
would be necessary under ordinary ecir-
cumstances.

R
v

A well known musician living in
Brooklyn went for a dip in the ocean
about one o'clock ome morning last
month, and was reported by wireless
next day as picked up far ont al sea

TEXAS PINE FORESTS TO LAST
BUT 20 YEARS

To the casual observer who passes
through what is called “The Fayette
Prairie” in Texas and sees the vast for-
ests of long leaf pines that occupy this
region, a suggestion that a lumber
shortage in Texas before many years
to come is probable, would seem alto-
gether premature. Experts in forestry,
however, say that at the present rate
of consumption Texas will be barren of
virgin pine in 20 years, and what they
forecast for Texas applies to all North
America, with the exception of the far
Northwest, remote from the centers of
demand. -

The long leaf pine in Texas is being
cut out at the rate of 900,000,000 ft.
of lumber each year, with a ra?idly
growing market and output. Early in
1903,in an estimate by a reliable Texas
authority, the pine stumpage of the
state was placed at 30,000,000,000 {ft.
While a number of prominent Texas
lumbermen seemed to regard this esti-
mate as a little strong, they also were of
the opinion that there was enough
stumpage in Texas at that time fo keep
mills, then in operation, supplied for
25 years.
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LONGEST STREET REFRIGERATING LINE IN WORLD

Ammonia Driven Through Pipes under Traffic Crowded Streets

The inconveniences of ice cooled re-
frigerator rooms and boxes are elimi-
nated in Kansas City by a wonderful
refrigerating plant which has the long-
est pipe line in the world, carrying
frigidity to a great variety of busi-
ness houses in the same manner that
water, gas and steam heat are piped.
The pipe line is a mile long, connected
with a plant equipped with two 175-
ton ammonia compression refrigerating
machines, operated by engines fed upon
crude oil.

The system of supplying refrigera-
tion through conduits under the streets
of the city is by what is termed the
three-pipe system and by means of di-
rect expansion of ammonia. One pipe
carries the liguid ammonia to the re-
frigerators, another brings it back in
the form of vapor and the third is a
pump-out line used for pumping out
individual refrigerator rooms and
hoxes for repairs or other purposes.

The ammonia after being conveyed tfo
the point where refrigeration is to be
produced passes through an expansion
valve and runs through a series of coils
in the refrigerator box. In its expan-
sion it draws to itself all the heat in
the box, thus changing its form from
liquid to vapor. In its new property
it next passes into the vapor pipes and
is returned to the plant at ground tem-
perature to be recompressed and con-
densed for use again.

The pipe lines are laid in a tile con-
duit with manholes at every street in-
tersection. To avoid connections in the

middle of a block a lateral pipe is run
along the curb from each manhole and
tapped to furnish service to consumers,
All the expansion valves are handled
by a competent corps of men who visit

each refrigerated room or hox every two
hours. |

Realizing that ammonia iz difficult to
handle even in a building and that
every precaution was necessary with
pipes buried beneath traffic filled
streets, all the pipes were joined by
means of recessed hydraulic couplings
lubricated with graphite and oil. After
being thoroughly tested with ammonia
each joint was sealed with slip glands
and rubber rings. Having made the
joints tight, the next care was to pro-
vide against strain and buckling. This
was accomplished by putting them on
roller carriers spaced 15 ft. apart, while
the liquor and pump-out lines travel
back and forth in a cast-iron yoke
clamped to the vapor line. '

It has been found possible to furnish
refrigeration at a cost equal to iee at
15 to 20 cents per 100 1b.

e

The two turbine steamers “Yale” and
“Harvard” have just gone into commis-
sion and will furnish a direct all-water
route from New York to Boston.
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ELECTRIC SIGNS FOR POLICE
STATIONS

The old green light sign of the police
station is being replaced in some of the

Canrisny Helling Elsrlaiciiyy

Supplants the Green Light

cities with electric signs which desig-
nate the location of stations to persons
who, at a distance, have urgent need for
police protection. Rockford, Ill., is one
of the first communities to set an ex-
ample for its larger sister cities, who
still eling to the old sign, which can be

seen only a short distance.
— e &

ROCK TOO LARGE FOR TRANS-
PORTATION

A concern doing business on a big
seale turned the rock shown in the il-

“The Rock Then Welghed 70 Tons"
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lustration over to a railroad company
for transporfation. The rock weighed
100 tons. The railroad, although also
in the habit of doing big things,
searched through its rolling stock for
a car with sufficient capacity, but, un-
able to find one, insisted that 30 tons
be cut away before they could handle
it; this was done. The picture shows
the remaining 70 tons.
—_—-——

NEW LIFE-SAVING BELT

A new life belt just tried out before
representatives of the British Admiralty
Board has been found
to contain the dis- 77
tinet advantages of :
simplicity, strength,
easy adjustment and
buoyancy. £

The belt consists of |
two cushions attached %
to each other by side |
straps. When in use
one cushion rests on
the chest ard the other on the upper
part of the back across the shoulders,
held in position by straps under the
arms. Two cushions placed together
serve as a comfortable seat on small
boats and are ready for instant use
when necessary.

S

COMPRESSED AIR AS COMSUMP-
TION CURE

One of the engineers of the Cleve-
land water department, who assisted in
the construction of the Cleveland water
tunnel, believes that he has discovered
in compressed air the cure for con-
sumption. He has arrived at this con-
clusion after watching the effect of
compressed air on men at work under
it. He declares that one consumptive
was completely cured and that many
men whom the engineers were afraid to
place under compressed air because of
weakness, thrived upon it. In the New
York tunnel he claims that physicians
have also found consumptives improv-
ing. A number of practical tests are
to be made.
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The above illustrations show the twin-tube sections which will form the Michigan Cen-
tral railroad tunnel under the Detrolt river. Each section is 250 ft. long and 23 ft. 4 in. In
diameter, and will have an inner concrete lining 20 in. thick. The steel frames extending out
from the tubes every 12 ft. are the diaphragms which will be solidly imbedded in concrete.
At no point will the tubes be less than 41 ft. from the surface of the river. The portion of
the tunnel under water will be 2,622 ft. Iin length.

ROOF GYMNASIUMS FOR EM- employes to spend an hour at noon, or

PLOYES after closing hours, enjoving the bene-

S——— fit of physical training exercises in the

Open air gymnasiums have been es- fresh air. Short dashes, hurdling, box-

tablished on the roofs of big skyscrap- ing and dumb bell exercises are pro-

ers in many of the larger cities of the vided and in many instances physical
country to enable the clerks and other instructors are employed.
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SIDE-TIPPING GARBAGE MOTOR
WAGON

The handling of refuse by the side-
tipping motor-wagon shown in the illus-
tration is both rapid and economical.
The motor is of the steam type with

POPULAR MECHANICS

work on poorly cooked or insufficient
food. The portable kitchen is equipped
with all the facilities for cooking and
serving on a large scale,. When the

threshermen move to the next station
a team is hitched to the cook-wagon
and it goes along also.

Side Tipping Scavenger Wagon

the body carried on a platform over the
drive wheels. The large capacity of
the wagon and its attendant trailer
make rapid progress in scavenging pos-
sible, and, being entirely covered, elimi-
nates the odor of decaying rubbish. The
contents can be discharged from either
side by means of a tipping gear, so ar-
ranged that a full or any part of a
load can be dumped at any angle de-
gired, without the box slipping.
e - —

COOK-WAGON IN HARVEST
FIELD

The woman in the cook-wagon has
become the hero of the threshing pe-
riod. The wise Kansas threshermen
have learned that the thresher erew, no
matter how efficient, cannot do the best

IRON CATCHMENT ON SIDE OF
GIBRALTAR

To increase the reserve of water on
the Rock of Gibraltar, a catchment con-
structed of galvanized corrugated iron,
covering 10 acres, has been built on the
castern side of the rock. From passing

Catchment on the Eastern Side of Gibraltar

ships the curious looking white patch
against the rock background has led
many to believe that Gibraltar is being
armor-plated. The iron is fastened to
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piles driven deep into the sandy slopes
above the village of Catalan. The
water collected runs through the rock
in a tunnel 2,000 ft. long to reservoirs
on the western side. The yield per

inch of rainfall is 240,000 gal. The
catchment cost about $130,000,
—_——————
PANAMA CANAL LOCKS TOO

SMALL

According to the report of the naval
member of the Isthmian Canal Com-
misgion, the locks of the Panama Canal
as first ]ﬂamwni and even later enlarged
will be too narrow to accommodate the
big vessels now being built or planned.

The building of the giant “Lusi-
tania” and “Mauretania” and the
knowledge that other Atlantic transpor-
tation lines have already made plans for
even more huge vessels is believed fo be
the basis for the growing belief that
the plans must call for longer and
larger locks. The locks as Gngmallv
planned by the Commission were to
have been 900 ft. long and 95 ft. wide.
Later the engineers in their designs in-
creased the width to 100 ft. and the

length to 1,000 ft.
———————

BED ROOM WITHOUT BED

A new era in flat construction, in
which bed-roomless apartments, made
possible by the introduction of sanitary
disappearing wall beds, is the feature,
is about to be launched upon its jour-
ney of popular acclaim or defeat by a
firm of western flat builders. It is
claimed that flat buildings thus con-
structed will make two and three room
suites serve the purpose of the old four
*or five room apartments.

The bed when not in use is folded
into a closet or recess, ventilated and
lighted by a window or vent, creating
an &lI-ildT sanitary arrangemcnt The
bedding is securely fastened at the foot
of the bed and when shut away for
the day the sheets and comforters hang
slightly separated, thus affording prop-
er sanitation. When not in use the
ornamental face of the hed presents to
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the eye a large cheval plate mirror and
mantel place. When the bed is down,
automatically elosing doors form an
apparently solid wall.

-

ENGLISH RAILRHAD OF «ONES”

One

Engine, One Coach, One

Everything

The branch of the Midland Railroad
running between Whitacre Junection
and Hampton-in-Arden, appropriately
known as “The
Line of Ones,” is
one of the most
extraordinary rail-
ways in the world.
It possesses only
one engine, one
coach, or carriage
as it is called in
England, and one

The Time Table track. There is
only one train a day and one intermed:-
ate station. Fach grade of the staff
has but one member, and one of these
takes the dual part of station-master
and signalman. The time table is about
the size of a pnata-:r-:- stamp.

Another “one” railroad we have right
here at home and in one respect beats
the English road. One of the largest
railroad systems in the United States
has a small branch connec tmnr St. Clair,
Mich., with Memphis, 16 mil es distant.
This branch has all the “ones™ the En-
glish road can boast of and one more:
The one engineer has only one arm.

i il
*——

PRACTICAL ELECTRIC RANGE

Conductor, One

" HAMPTQN BRANCH.
' Midland.

ﬂ. Wl-lh Days.

tgoiirﬁ" Jum :h-p B g
ﬁ] Hampton - . ..ar. n 30
Y w;ﬁ:*n_a_}a. )
E | mrn
Ramp'on:.......dép a 30

4% ICeloghill ...... o 40
&} Whitacre June. 9 45

The  accompanying  illustration
shows an electriec hoiler and salaman-
der, designed and
built for a large
hotel to compete
with ranges
heated with gas.
This range op-
erates on 110
volts. It is fin-
ished in Russia
iron, with tile
ends and pol-
ished steel frame,

Electric Boi'er and Sala=
mander
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ELEVATOR SNOW PLOW

The removal of snow from railroad
and street car tracks is, of course, in
these days strictly a mechanical opera-
tion, and the builders
of these machines have
worked out some ex-
tremely interesting
outfits. The one illus-
trated 1s known as a
2-wing elevator plow.
It 1s 46 ft. long, 14 ft.
high and weighs 80.-
000 1b. The various
mechanisms of the
plow are worked by
compressed air, all un-
der the control of one
operator. This plow
will handle snow 12 ft. deep, cutting a
passage the width of a car. In snow of
ordinary depth it clears a strip 16 ft.
wide.

&%
INGENIOUS (?) BURGLAR ALARM
FROM BOSTON

A Boston man has invented a truly
intellectual contrivance whereby, he
honestly believes, the police can be in-

stantly notified when intruders are in
a house. It is none other than a tag
on which is inseribed the street number
and room. This tag is to be pitched
out of a window into the street the mo-
ment a suspicious noise is heard in the
house, the presumption being that a
policeman will be waiting to receive it
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underneath the window. The cat is to

be pitied, likewise the dog, and may the
best wishes of all honest men be with
the wind if it innocently rattles a
shingle or creaks a blind.

Weighs So,000 Lb.—Handles Snow 12 Fi. Deep

ELECTRICITY FROM NIAGARA TO
DO MIGHTY THINGS —
ON PAPER

Nikola Tesla, who for the past few
vears has been playing with Niagara
Falls in an endeavor to grasp that
mighty power within the hollow of one
small hand, has attained, it must be
admitted, some wonderful results. Now
he comes forward with the statement
that he has completed plans for a plant
at Niagara with which, by power from
these mighty falls, he expects to pro-
duce electrical energy., which, forced
through the earth, can be tapped to pro-
pel machinery or produce light and
heat on any portion of the globe.

One billion volts is all he expeects to
renerate at a time. He claims he will
make these currents travel 50 per cent
faster than lightning, going through the
carth in one-half =econd. To accom-
plish this he will ereate electric energy
at the plant and produce what is known
ag stationary waves. These waves will
vibrate between two points in his ap-
paratus, and as they vibrate he expects
the earth to vibrate in unison. He has
a herculean task hefore him: wish him

AUCCEEE.
—— -

Fifty-sis persons were killed by the
traction companies in New York city
during one month.
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FASTNET LIGHT LAUGHS AT
STORMS

Its Crest 200 Ft. Above Sea Level Buffeted by
Huge Waves

Exposed to the full fury of the At-
lantic ocean during south and north-
west gales, the waves dashing with
venomous intent against its sentinel
lantern 200 ft. above high tide, the
new Fastnet lighthouse, balancing its
giddy height upon a jagged rock 4}
miles off the most southwesterly point
of Ireland, winks its gleaming eye at
the passing trans-Atlantic steamers,
the monarch of all it surveys.

The old cast-iron tower, 91 ft. high,
which for years stood upon the rock, 98
ft. above high water mark, was slowly
surrendering to the mighty force of
the waves: masses of rock forming its
foundation being undermined in near-
ly every storm. A new tower was
found necessary and the engineers, with
great daring, chose as its site the ledge
of a chasm that had been eaten out by
the waves at the point where the full-
est fury of the sea was experienced.
The base of the tower thus receives the
heaviest seas before they arise to their
full height, serving as an excellent buf-
fer.

R

Lantern in Course of Erection

The new tower, now completed, is
af granite masonry, 147 ft. in height,
standing upon a base 60 ft. up the side
of a rock pinnacle. At the foundation
it is 52 ft. in diameter and from the
lowest course of masonry built on the
face of the rock to a height of 46 ft.
the structure is a solid mass of granite.
The entrance to the tower is 58 ft.
above high water mark. A heavy teak
door guards the entrance, re inforced in
stormy weather by two massive gun-
metal doors which swing to from the
outgide, Above the entrance the tower
extends 88 ft. to the lantern gallery,
and iz divided into eight floors,

The lighthouse was first crected in
seetions at the 4|u;u‘1'i|-.-' g0 that the
work of fitting it upon the rock might

e
i o T
.

Bty

[

Bt g 3

'

Fastnet Rock. Showing 0ld Lighthouse and New Tower Under Construction
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be reduced to a minimum. The stones
are secured by dovetail joints, so de-
signed that it is impossible for one
stone to be wrested out of position with-
out first removing every one above it.
Over 2,000 granite blocks were worked
into the structure.

Owing to the rise and fall of the
tide, and the swift currents swirling
around the rocks, landing material and
men was a matter of great difficulty.
The slightest swell rendered a close ap-
proach clmost impossible, and ropes
lowered from long-armed derricks were
used for I.uuhnn* both men and ma-
terial.

The lantern is of the dioptrie type,
the light being derived from a series
of incandescent lamps, the power of
which is intensified by the lenses to
about 750,000 candle-power of extreme
white brilliancy. A 200-1b. weight fall-
ing 49 ft. per hour revolves the light
three times per minute. The rays are
directly visible for 20 miles.

P Y
. wew

The value of the world’s railways is
put at $27.775.000,000.

ICE CREAM IN BLOCKS FOR TRIP
ACROSS PACIFIC

With the steadily increasing demand
for American made ice cream en route
to and from the Orient, an industry
has.sprung up in California which fur-
nishes to nearly all the whl}h of the
trans-Pacific lines ice eream in large
blocks, sufficient in quantity and frozen
solidity to last the entire trip to Hong-
kong and back to San Francisco again.

To cater to this demand a plant has
been constructed in which the ice
eream ig frozen without the aid of ice
applied in the usual way. The substi-
tute is cold brine which circulates
around the freezing tanks after coming
in contact with ammonia pipes. By
this process ice eream can be turned out
at the rate of a batch every eight min-
utes. The capacity of the plant is
1,000 gal. per day.

—_———y ———
Two hundred and twenty-nine vessels

met with disaster on the great lakes
and adjacent rivers last vear.

Fastnet Lighthouss: Hoisting & Stons for Setling in Position

]
e
1y
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STEAMBOATS RUN ON LAND AND WATER

Climb the Bank—Crawl Over Hills—Navigate Swamps—Do Many Other Remark-
able Things

Deep in the wilds of the Canadian
timber lands and in a number of the
northern lumber districts of the United
Statee  wonderful boats eclimb hills,
creep through swamps and woods, trav-
erse small streams from one lake to
another, and even elimb upon freight
cars if long transportation is necessary.

These boats, designated as “Alli-
gators” because of their propensities
for making headway on water and land
alike, are warping tugs, remarkable in
construction, usefulness, and power.
Practically a steamboat and steam
winch combined, the engine can be
thrown in gear to drive the paddle
wheels or twin screws, according to
which of the two the boat is equipped
with, or drive a cable drum which holds
a mile of g-in. steel cable used for warp-
ing and crossing portages,

At the end of a water journey the
cable is carried to a tree some distance
inland and at one side of the path des-
ignated for the boat to pass over.
Passed through a pulley-block it is car-
ried back to the boat and run through
a pulley-block at the how. Then re-
turned inland again it is fastened to a
tree on the other side of the path and
just opposite the first tree, thus making
it possible for the boat to travel a

straight course without dodging the
anchor frees. The engine is geared to
the cable drum and the cumbersome
but powerful craft commences its rock
strewn journey.

No roadway is required, logs and
gkids being thrown a few feet apart. -
across the pathway to keep the shoeing
from grinding on the rocks. In this
manner the boat can travel from one
to two miles a day and take a grade

of one foot in three when necessary.

Lomriemy Allgasis Soe ubont Ga,

On Dry Land
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The hull is built scow-shaped, 45 ft.

by 11 ft. over all. The bottom is con-
structed of 3-in. white oak plank and
the sides of 6-in. pinc. At intervals of
12 in. iron bolts run through from top
to bottom. On the bottom two run-
ners are placed 6 ft. apart. shod with
steel, Part of the bottom and all of
the bow is covered with steel boiler
plate. ;
One of the most remarkable features
of the boat is the arrangement of its
boiler. Hung on an axle in the center
of the boat, it is tipped forward or
back by the simple working of a screw,
thus keeping on a water level while go-
ing up or down hill.

Of the two styles of boats the twin
screw i8 the latest and in many respects
the best. The screws are set with a
flexible joint, as shown in the illustra-

tion, and when a portage is to be made

a lever raises them clear of obstruc-
tions. The screws are protected from
floating logs by guard irons. The screw
type of hoat only requires 10 ft. of
gpace in portaging or passing through
floating timber, whereas the side wheel
arrangement requires 16 ft. The en-
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gine is 20-hp. and propels the boat six
miles an hour towing a boom of 60,-
000 ft. of logs. The boats draw only
26 in. of water.

il
e

A Cleveland inventor proposes to
revolutionize the manufacture of big
guns by putting the riffling, or spiral
bands, the purpose of which is to give
the projectile a rotary movement, upon
the projectile itself instead of on the
interior surface of the guns.

B N E—

BIG CRANE FOR BRIDGE WORK

In the reconstruction of the old rail-
road bridge across the Rhine at May-
ence, Germany, a double track was built
on the lowlands on each side of the
abutments and an overhead traveling
crane with four supporting legs, as
ghown in the illustration, was used in
placing the new spans. Two of the
three main river spans are 350 ft. long
and the third 300 ft. On each side of
the river are shorter spans, mounted on
short massive stone abutments.

Reconstruction of Old Railway Bridge Across Rhine at Mayence



POPULAR MECHANICS

SHIP LARGER THAN -LUSI-
TANIA™

Work will soon be commenced on a
new ocean liner for the Hamburg-Amer-
ican line, which will be larger by 5,000
tons than the “Lusitania” and her sis-
ter ship, the “Mauretania.” The plans,
which have already been turned over
to one of the great shipbuilding com-
panies at Belfast, Ireland, call for a
50,000-ton vessel, 800 ft. long. No at-
tempt will be made to build the ship
for a speed greater than 21 miles an
hour, as the directors of the line be-
lieve the maximum of comfort is the
most desired by the majority of ocean
travelers.

The “Europa,” the name the new
ghip will bear, will be the first huge
ocean liner to be equipped with both
reciprocating engines and turbines.
Both styles of engines will be used for
steaming ahead and the reciprocating
engines will alone furnish the power
for running astern, as the turbines can-
not be reversed.

Besides the general arrangements for
the comforts and pleasures of the pass-
engers a tennis court will be provided.
The new ship will be ready for service
in 1910,

i

PP
—-—

PORTABLE STEEL FAN

A portable fan, with kerosene oil as
a motive power, has been introduced
in Bombay by a German inventor. The
new fan is propelled
by a small vertical
steam engine fed by
a kerosene lamp, and
is particularly avail-
able in places where
there is no electric
current distribution.
The outfit is about
the size of a small
coal stove with an or-
dinary electrie fan on
the top of it. The
contrivance is re-
garded as convenient,
economical and safe, and its compact-
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ness makes transportation easy. The

cost of operation for 24 hours is said

to be only 2 cents. The retail price

of the fan complete in India is $G1.
e

NEW WAY TO BOIL EGGS

An egg cup in which the eggs are
boiled az well as served, one of the best
features of which is
the certainty of the
freshness of the eggs

: 5%
has come into use in
many households.

The patent cup is
made of china and
fitted with a solid
serman silver screw
top. From one to
three eggs are broken
into the cup, submerged in water, and
allowed fo boil a minute or two longer
than is customary in the shell.
—..‘,_‘_‘..__

ADJUSTABLE PENDANT FOR
DROP LIGHT

An interesting device in the shape of
a patent cord absorber for electrie light
fittings has been
placed on the market,
an improvement on
the ordinary adjust-
|able pendant fitted
with a counter
\ | weight. The device
 +f consists of a porce-
i | lain reel with a clock
spring inside which
winds up the cord.
Several  sizes are
made to suit fittings
of less than a pound
up to 10 Ih. The device 18 inclosed in
a metal ball.

—ir— il

Statistics compiled by the Interstate
Commerce Commission for the year
1906 show that 1,521,355 persons were
employed by the railroads in the United
States. The total wage paid was $900,-
801,653. The number of railroad cor-
porations was 2,313 and the total sin-
gle mileage 224,363.
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RATTAN FOR AUTO-BODY

Rattan as a material for bhuilding
automobile bodies is being used almost
entirely by ome manufacturer, who
claims that it weighs one-third less
than a similar construction of wood, is
durable, and dust and water proof.
The rattan is rubber lined and the
leather upholstery, kept in place by pat-
ent fasteners, is easily removable for
washing.

————-‘—.—_‘.—_—_
DOGS TURN WHEELS OF COM-
MERCE

In this great era of gas and electric-
ity, harnessed to drive the wheels of
commerce, the time when beasts of bur-
den generated motive power on wheel
or {read-mill has almost been forgot-

Constery Bpottisg Gucdn Desler
5till Used in France

ten as a make-shift of the past. And
yet In many parts of the world, not so
very remote from the centers of ecivil-

NAVAL EXPENDITURES.
1907
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ization, electricity for motive power in
small shops is still of the future. In
Thiers, the Sheffield of France, num-
bers of ancient, grimy two and three-
men shops gtill depend upon dog-turned
tread-wheels for motive power,
_.——'+—_

LOCOMOTIVE CRANE
INDIA

USED IN

The illustration shows a locomoltive
crane used on the Oudh and Rohilkund
ratlroad in India. The crane has a

Will Lift 6 Tons

radius of 14 ft., at which it is capable
of lifting 6 tons. The outfit is used
both for wrecking purposes and as a
portable crane for handling heavy
pieces of freight at remote stations
where the facilities at hand are inade-

(uate,
P —

COST OF NAVIES

Millions upon millions of dollars are
shelled out of the strong boxes of the
world powers every year preparing for
war—conceded to be the greatest surety
of peace. England still retains the lead
for naval expenditure, but the United
States, although its navy is barely third
in size, is a close second for the year
1907. The table gives the comparative
advance in naval expenditures of the
powers during the past 10 years:

1897. . ‘Increase. Per cent.
Britaln: L5 viisini e ‘.« $109,000,000 F165,000,000 £ 56,000,000 50
PraOre: .. ouuns i vi e 51,000,000 63,000,000 12,000,000 25
T P R e A2,000,000 45,000,000 13,000,000 410
United States ............. S 1,000,000 108,000,000 T 7,000,000 250
dapan ................ ... 28,000,000 42,000,000 14,000,000 1]
GRTIMRET o iivnanie s dineissme 22,000,000 065,000,000 43,000,000 ST
b S A e RO e 20,000,000 28,000,000 8,000,000 40
Austria-Hungary ........... 5,000,000 6,000,000 1,000,000 20

S208,000,000

522,000,000

$224,000,000 ET
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GROWTH OF THE MOTOR BOAT

Hunting Cabin Cruiser

Sea-Going Cruiser

Courissy Kelor Coal

Types of Motor Boats for Pleasure and Utility

Motor boats, in endless variety of
shapes and arrangements of cabins, are
rapidly making their appearance on al-
most every stretch of water in the civ-
ilized world large emough for pleasure
or profit craft. Commencing with the
dory or row-boat, which is the small-
est, the models advance in size until
the ocean-going cruiser and river
freighter are reached.

Many persons prefer to put their
own boats together when they know
how, and to accomplish this result sev-
eral firms are making a specialty of
furnishing at reasonable rates all sizes
and shapes of parts of launch hulls.
It is possible to buy the keel alone, or
the keel and all frames bent to shape,

which ig the most difficult part for the
novice, or the whole craft will be built,
taken apart, crated and shipped to any
part of the world.

Others, more ambitious, use the
paper patterns and get out all the
wooden parts themselves, purchasing

the iron work and power equipment.
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LARGEST CONCRETE BRIDGE IN THE WORLD
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The largest concrete bridge in the
world, a huge structure which has at-
tracted world-wide attention among
engineers, is just nearing completion at
Washington, D. €. Connecting Con-
necticut boulevard, one of Washington’s
most fashionable drives, over Rock
Creck valley, this wonderful bridge is
already regarded as a celebrated ex-
ample of the utility of concrete.

Constructed of molded concrete
blocks and monolithic concrete ma-
sonr7, it is dependent upon itself for
support, having no steel framing for
reinforcement. At its highest point the
bridge is 150 ft. above the bed of the
ravine and its total length, with ap-
proaches, is 1,400 ft. Congress appro-
priated $850,000 for construction of
the bridge proper.

WELLMAN’S POLAR TRIP
DEFERRED A YEAR

Walter Wellman has given up the
attempt to reach the North Pole by air-
ship this year after a start in which
the “America” was caught in a fierce
snow storm which threw it back over a
glacier at the lower end of Foul island,
barely escaping destruction three fimes
against the high, mountainous coast.
The landing was effected by stopping
the motor and letting the ship drift
over the glacier by using the guide rope

serpent and retarder, both of which
worked admirably.

When the serpent appendages had
dragged their sinuous lengths up the
side of the glacier the emergency valve
and ripping knife were used to good
effect. The descent was made upon
the surface of the glacier half a mile
from the sea and the attempt of the
year 1907 A. D. ended.

“The fierce gnow storm in which we
were lost for two hours would not have
hindered the expedition if our compass
had not failed us,” said Walter Well-
man. “The ship worked beautifully
and we will surely get there next year.”

The Big Canvas Balloon Shed
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HIGH PRESSURE FIRE SYSTEM

The first real test of the new high
pressure salt water system for fighting
fires in New York was recently made
at Coney Island when a big fire, fiercely
fed on sham houses, papier maché and
other combustible material, was effectu-
ally checked in 90 minutes. Without
the aid of this system Coney Island
would have been totally wiped oul.

The system is nothing more or less
than pumping plants which supply salt
water from the nearest source at an im-
mense pressure to the hydrants they
feed, two minutes after the alarm of
fire is turned in. The alarm resounds
at the pumping plant the same moment
it is received by the fire department.
An electric switeh i8 thrown which ig-

(as Engine Pumping Plant

nites the gas standing in the cylinders
of the engines and a moment later
1,500 gal. of water a minute from each
pump is heing forced to hydrants at a
pressure of 150 1b,

The station at Coney Island has
three pumps, operated by internal com-
bustion gas engines. A waste pipe car-
ried the surplus pressure into Coney
Island creek. The pressure is so great
that six men are necessary to hold the
nozzles. Each high pressure hydrant
provides three hose connections and by
an arrangement called “Siamese coup-
lings” three lines of hose can be at-
tached to each connection, making nine
high pressure streams of water from
each hydrant.

The latest idea in collecting street car fares
is to pay as you enter the car. This requires
special platforms.

MACHINE WHICH SIMPLIFIES
MIXING OF CONCRETE

A machine is now in operation in
France which makes possible the mix-
ing of “beton,” a kind of concrete, by
one operation instead of the two before
necessary. This concrefe iz a combi-
nation of cement, sand or gravel, and
flint. The great essential has been the

French Concrete Mixer
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mixing of the three ingredients as per-
fectly as possible according to the force
of resistance wished. Formerly it was
necessary to do this in two stages. The
actual mixer is a horizontal cylinder,
which with a drum rotates at a speed
of 40 r. p. m., mixing the cement,
gravel and flint in the desired propor-
tions.

PICKING THE BONES OF A

WARSHIP

An aerial footway, 1,500 ft. long,
has been stretched from the cliffs on
Lundy island to the chart house of the
British barque “Montague,” cast away
in a storm last year, for the purpose of

+
{3
}
1..

The Footway is 1,500 Ft. Long

picking from the bones of the ill-fated
warship all that remains of value.
Piece by piece the carcass will be re-
claimed from the sea and transported
by this footway to the shore.

POPULAR MECHANICS

An attempt to reach the South Pole by
automobile and Siberian ponies is being
made by Lieutenant Shackleton, who salled
for the Antarctic in July. The car to be
used was constructed to withstand the ex-
treme cold and provided with three different
sets of wheels for use on surface of vary-
ing softness. The car will be operated by a
spirit composition, which Iis expected to
work satisfactorily in very low temperatures.
Siberian ponles, also an experiment, are to
be used jointly with the automaobile.

BIG BUCK ELECTROCUTED

Robbed of the sport of bringing down
their own game by the onward rush of
progress, and then robbed of the game
iteelf by the onward and upward rush
of the game warden, six hunters in the
Santa Cruz mountains returncd from a
day of sport recently with a hard-luck
story of the hardest kind.

A mighty buck, brought to bay by
the dogs in a narrow rift hetween the

“mountains, attempted to jump across.

The wires of an eleciric company,
charged with 60,000 volts, blocked the
way and the deer became entangled,
meeting instant death. Two of the
dogs leaped toward the deer and com-
ing in contact with the wires were also
instantly electroented.

The hunters and the game warden
arrived on the scene at the same time.
As the game laws of the state prohibit
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PERILOUS WORK IN MID-AIR
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Hanging one of the di nal braces of Blackwell's Island bridge, now under construction. The
view affords a good idea of the perilous character of much of the work. The man on the brace is en-
joyinm, E-a rf[:h 200 ft. above East river, with the splendid panorama of New York city and suburbs un-
furl ‘ore him.

hunting deer with dogs the hunters A Grand Trunk freight train was
were promptly arrested and compelled wrecked on the lower steel arch bridge
to pay a heavy fine. Worst of all, the over Niagara gorge in August. Four
game was confiscated, after the current cars dropped into the ulnrlpmml rapids
was ghit off. and the bridge was damaged.



ENGLISH HOTEL AUTO-BUS

The leading hotelz in England and
on the continent are putting in serv-
ice large motor buses to meet trains.
The one illustrated is of the single
deck type and runs between Cardigan
and Newcastle Emlyn, Wales, meeting
the trains of the Great Western rail-
way.

e

SEA BEACH ON OCEAN LINERS

A gand pit has been provided on one -

of the Canadian trans-Atlantic liners
for the amusement of the children of
emigrants on board. In rough weather
the children have the pleasure of being
tumbled about in the sand, where for-
merly they were compelled to stay

Sand Bank in Mid-Ocean

the ship.

POPULAR MECHANICS

quiet for fear of being bumped against
the hard steel decks and partitions of

———p—————

CONCRETE-STEEL TIES
Liaid on ordinary ballast and bed on
one road, and on a conerete bed on an-
other, a type of concrete-steel tie which
gives promise of solving the tie prob-
lem, is now being subjected to the test

““A ‘Tie' Consists of Two Blocks of Concrete'’

of heavy traffic. Test ties placed on a
stretch of the Chicago & Alton road
on ordinary ballast, nearly two years
ago, have maintained its line, gauge
and surface during the entire time.
The tie consists of two blocks of
concrete, moulded on the ends of a
pair of 3-inch 3-pound steel channels,
which are spaced 2 in. apart. On top
of the concrete-steel ties hardwood
blocks, designed to cushion shocks, are
secured with cast-iron sockets molded
into the conerete. These distribute the
pressure and serve as spiking blocks,
ordinary spikes being used. The cost
of the tie when manufactured in large
quantities iz estimated at $1.30.
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Home-Made Draft Spring

A draft spring for use on the evener
or tongue of agricultural implements,
to relieve the jerk on the horses’
shoulders, may be made from any old

corn plow or machinery spring. Two
loops are formed as shown in Fig. 1
from £-in. round iron. Insert one
loop from each end of the spring as in
Fig. 2. The clevis or pulling trace
may be fastened in either end.
——— - ———

Hot Tube Ignition Changed to
Electric

Gas and gasoline engines are now
made to use battery ignition as well
as the hot tube, but some one may
have an old shle engine that is omly
provided with a hot tube. The accom-
panying  sketch
shows how a
correspondent In
The  American
Blacksmith fixed
up an old engine
of this kind. A
#-in. hole was
drilled through
the water jacket
into the ignition

- chamber and a
5-"1 pipe serewed into this hole. As
3-in. pipe is seven-eighths of an inch
on the outside a J-in. top was used

to cut the threads. A jump spark
plug was screwed into a coupling and
this coupling turned on the projecting
pipe. This will give about 2} in. to
compress the gas to the spark. A
good jump spark coil, with a vibrator
in connection with the battery, was
used. As this requires a circuit to
make the spark, one wire must be in-
sulated from the engine so that it
will come in contact at the right time,
and the other fastened to the engine.
Attach the insulated wire in such a
way that it will come in contact with
the exhaust cam just at the compres-
gion.
—_——————

Handle for Hand Turning Tools

The handle, A, Fig. 1, is made from
a piece of steel tube about 7 in. long
and 4 in. in diameter. With a few
blows of the hammer form the tube

Handy Toeol Handle

at one end into a square as shown in
B. The tools (Fig. 2) are formed by
grinding, and are made from %-in.
tool steel. It will be found that the
tool will fit securely in the handle when
the latter is brought down quickly in
a vertical position on an anvil or any
solid piece of iron. This causes the
angles at the base of the tool to jam
into the circular part of the tubular
handle. When it is required to re-
lease the tool, insert a small rod into
the handle and strike the rod with a
hammer. The tube may be wound
with whipcord so as to increase the
grip. and to avoid handling the bare
steel.
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it Bramble Border—From the London Decorator'

A Tool for Shaping Wax Fillets

In the eut iz shown a wax fillet tool
that shapes the wax to a correct fillet
instead of round as the usual way, says

Makes Desired Shape

Machinery. The brass tube, B, is 1}
in. by 8 in., threaded at one end to
receive a brass plug, C. This plug has
a dovetail cut in it as shown. In this
dovetail may be fitted brass plates, as
many as are required for the various
sizes of fillets. These plates are cut
out as shown at A. By placing the
brass fillet plate required in the brass
plug, and heating the tube in the regu-
lar way, a much better fillet is made
than with the round wax. A wood
plunger, D, is used to push the wax
in the fube through the hole in the
brass plate.
———

Sandpaper Block

Cut a block of wood triangular as
shown at B, Fig. 1, with sides about 3
in. in length, making the corners
glightly round.
Bore a hole in
the block B
and eut a slot
leading from
the hole to a
corner of the
hleek. This slot
must be wide
enough to ad-
Into the

Fig2 &

mit two sheets of sandpaper.

hole that is bored fit a kev, C, Fig. 2,
made of steel with a slot cut ir it the
full width of the block. The sand-
paper, A, is passed around the block
and both ends inserted in the slot of
the block and the slot of the key. Turn-
ing the key will make the sandpaper
tight around the block.—Contributed
by 8. C. Bunker, West Orange, N. J.
—————————
Removing Stains From Marble

Blood stains mayv be removed by
brushing with alabaster dust and dis-
tilled water, then bleaching with
chlorine =olution.

Iron mold or ink spots may be taken:
out in the following manner: Take
4 oz. butter of antimony and 1 oz
oxalie acid ; dissolve them in 1 pt. rain
water; add enough flour to bring the
mixture to a proper consistency. Lay
it evenly on the stained part with a
brush, and, after it has remained for
a few days, wash it off and repeat the
process, if the stain is not wholly
removed.,

To remove oil stains apply common
clay saturated with benzine, If the
grease has remained in long the polish
will be injured, but the stain will be
removed,

The following method for removing
rust from iron depends upon the solu-
bility of the sulphide of iron in a
golution of evanide of potassium. Make
clay into a thin paste with ammonium
sulphide, and smear the rust spot with
the mixture, being careful to just cover
the spot. After ten minutes wash off
this paste and replace by one consist-
ing of white bole mixed with a solution
of potassium cyanide (1 to 4). After
about 23 hours wash this off, also.
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Should a reddish spot remain after
washing off the first paste, a second
layer may be applied for about five
minutes,

e e

Etching Zinc

Nitrie acid will etch zine. It will
depend upon the kind of work as to
the strength of the acid. Nitric acid
must be diluted about omne-half with
water, and for some kinds of work
will require more than this amount of
water., Parts of the zine that are not
to be etched with the acid can be cov-
ered with asphaltum. Fine work must
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How to Make a Carpenter’s Too
Chest '

The chest is made of cherry and
maple strips. The arrangement may
be made to suit the tools the bhuilder
may possess. The size of the chest il-
lustrated is 18 in. square and 32 in.
long inside. This length is suflicient
to take in squares and saws. The saw
rack resembles a drawer sliding ver-
tically, the saws gliding through kerfs
in the pieces which correspond to the
gides of the drawer.

The swinging chisel rack is 13 in.
shorter than the inside of the chest to

TECTION, NG LLEVRTION OF EOFNENR

BORE JUET IWITE COFNER 1RON.S A2
STUT 1N BOLTS WHEN SHIFPING CHEST

e
R e e e T

Details of Carpenter”s Tool Chest

be done with a pen or brush using
printers’ ink diluted with benzine,
The ink must be made thin enough to
flow from a pen. While the ink is still
wet, sift powdered dragon’s blood on
the zine. Remove the surplus dragon’s
blood by turning the zine over and
shaking it. Dry the ink and dragon’s
blood by slightly heating it over a
flame. The acid will then etch the
parts uncovered. When the etching is
complete wash the zine to clean it from
the acid and remove the ink or asphal-
tum by using aleohol.

allow it to swing out past the till runs,
as shown by the dotted lincs.

The sliding shelf below the {tills
forms a compartment, when the tills
are pushed to one side, in which fo
put clothes and loose fools. The ele-
vation of the ouiside corner shows the
iron corner bands, also how a bolt may
be put through each corner to take
the strain from the lock and hinges
when shipping. The construction of
this chest makes it so that each class
of tools has a place and all are pro-
tected from injury.
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First Wall Crane Ever Built for Brass Foundry

Silver Piaiing without a Battery

Dissolve  eight gilver  quarters
(money) or silver of equivalent
amount in two ounces of nitric acid
(strong), and to this add 4 oz. of com-
mon salt dissolved in as little water
as possible. A heavy precipitate is
silver chloride. Decant the liquid, add
more galt solution to see if all the sil-
ver has Dbeen taken out. Wash the
silver chloride precipitate with water
and then dissolve it in a solution com-
posed of 2 oz potassium cyanide and
3 oz. sodinum hyposulphate in 6 oz. of
water. Filter the solution, if neces-
sary, and make up to 2 qt. with pure
rain water. You may, by the aid of
this mixture, plate all sorts of things
as watch chains, rings, medals, watches,
ornaments, steel, iron and german sil-
ver articles as spoons, spectacles, ete.
Hang the article to be plated in the
solution suspended by a strip of lead or
immerse the articles and boil them for
ten to twenty minutes, according to
the thickness of the plating desired.
The articles to be plated must be free
from grease, fat and dirt and by this
method take a durable and handsome
silver plating.
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Temporary Wagon Wheel Nut

To keep a wagon wheel on the
gpindle after losing the nut is quite
a thing to accomplish. Try wrapping
heavy twine on the thread, pulling it
tight in the winding, and greasing it
well. It will be a surprise the dis-
tance that can be traveled without the
wheel coming off from the axle.—Con-
tributed by Leonard Graper, Greeley,
Colo.

R N

An Adjustable and Portable Electric
Light Bracket

The use of an electric light over the
hench always requires some little time
to adjust and find something to hang
the cord over to get the globe in the
right place. A small light bracket or
crane, constructed as shown in the
sketch, will make a handy device to
bring the eleetric globe in proper posi-
tion quickly.

(‘ut a piece of wood, A, 2 by 4 in., 4
ft. long, and attach to it a horizontal
piece of wood, B, 1} in. by 2 in,, of any
length desired, braced with a piece of
the same material, C. Bend a { in. by
1 in. band iron, D, in the shape of a U
and drill a hole in the ends at E and

Adjustable Bracket

insert a roller that is just a little longer
than the wood B is wide. At the other
end, or the bottom end of the U band
iron, fasten a hook or eye, to which is
attached an adjustable cord connecting
the lamp holder and shade. - The points
marked F are pulleys over which the
flexible electric wire moves to take up
the slack by the weight, G.
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The piece of wood, A, is provided
with two hinge hooks to hook into screw
eyes that may be fastened in any con-
v.emeut place on the wall or post near
a vise or machine. A plug and a suf-
ficient length of flexible wire will con-
nect it to any mnear-by electric light
socket.

The U-shaped band iron ecan be
moved back and forth on the wood, B,
and the bracket swung around in a
semi-circle, giving access to different po-
sitions of the eleetric globe.

—i———————

Locating Holes to be Drilled in a
New Casting

In fitting a new casting on a ma-
" chine it is not an easy matter to lo-
cate the holes to be drilled. If a large
center punch or a round staking tool

Locating Holes in a Casting

be driven in the holes as shown in
sketch at A, Fig. 1, it will make a
small ridge around the hole as shown
in B, Take the new casting and chalk
the side that'is to be fitted to the ma-
chine. Place this chalked side at the
proper place against the holes (Fig. 2)
that have been rigged by the punch
and strike the casting lightly with a
hammer. This will make a small ring
where the hole is to be drilled which
can be centered with the dividers.

— il ————

Metal Forms for Round Concrete
Columns

Every cement contractor has encoun-
tered the difficulty of making wooden
forms for circular concrete columns.
The trouble may be overcome by usging
sheet metal, which gives a mold more
handy than the old wooden type, and
which is slightly less in cost.
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Use two sheets of No. 16 gange plate
and bend each to a semi-circle of a
radius equal to that of the column.
Flange the two side edges about an inch
and a quarter, and LII'I“ holes in these
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Concrete Molds for Pillars

at intervals of about 2} in. The two
sheets can then be placed together and
secured by fillister head bolts,

Holes are cut at the top to accommo-
date the various wooden {loor beam
forms. The inside of the sheet iron
should be coated with oil to facilitate
its removal after the concrete has set.
Immediately after pouring the concrefe
the form should be braced by timbers
to the floor, which will prevent the col-
umn from bulging or assuming a: ellip-
tical shape.

R S ——

Removing a Broken Pump Rod

The bottom part of the broken pump
rod is always hard to remove, and es-
pecially so if it is in a tubular well.

. - A tool for pull-
B Y ing this broken
. part out of the
- well ean be made
from a piece of

'?

R

j, i | Zas pipe 1} in.

; é E lndlﬂm(‘fﬂr
) \ ;

: 5. » 1| | Place the gas

4 | pipe over a picce

_ i £ ﬂf_ shafting that

alord B }w[l .-1lnms.‘t fill

Rl fez2 | it and with a

cold chisel eut

trinagular notches as shown in Fig. 2.
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Bend the points out by driving the
chisel under them. [File the poinis
sharp and drive them in with a punch.
This will give them the position as
shown in Fig. 2. Enough pipe can be
attached to this pronged piece to make
it reach the broken pump rod. Drive
the pipe over the rod as shown in Fig.
1, and it is ready to be pulled out.

—o—p

How to Make a Handy Wire Reel

Costs from §5 to §8

When an exchange manager has oc-
casion to do some line work at a dis-
tance from the central

MECHANICS

and the adjusting nui, E, complelc
the parts necessary, aside from the
spreaders which are made of double ¢nd
bolts bent over and fastened througn
holes bored in the reel arms. The cus-
tomary guard is put on the reel to
strengthen the arms and prevent the
wire catching under them, but iz not
absolutely necessary.

The material which enters into this
construction may all be secured locally
at a low figure. When put together as
described it makes a strong, light ree
with a good bearing that “will insure
smooth running and good wearing
qualities, This outfit weighs and costs
only as much as one of the ordinary

office and the amount of
material necessary for the
job does not warrant
using the time of the en-
tire construction gang
and the heavy double-
team construction wagon,
n small light pair of reels
can be conveniently used.
These can be economic- ||

CARRIER OF BODY FOR REELS
SHOWING ONE REEL HWHTED

ally constructed by any-

| L

Fig. 1

~—— pf'—

one who has a little me-

chanical skill. Fig, 1
shows the eomplefed
stand with one of the pair
of reels mounted thereon.

To an oak plank, 2 in.
thick by 12 in. wide and
5 ft. long, a tapered axle
or journal of cast iron—
A, Fig. 2—is fastened 7
in. from each end. The
reel 18 made from the
same kind of wood, al-
though any hard wood |

ELEVATION OF
ASSEMBLED
PARTS

n
L)
i

AXLE OR JOURMNAL

will do for either, by mor-

tising two pleces 2 in.

thick by 4 in. wide and 34 in. long and
bolting them together with bolts
’rhrnugh the bearing casting, B. The
hole in the casting B is made tapering
to fit the tapering part of the journal, A.
The brake shoe is also made tapering
with a flat interior side, G, which fits
against a cnrrcspﬂnding plane surface
on the journal and prevents its turning
with the reel. The spiral spring, D,

Parts of Home-Made Reel

pay-out reels, says The American Tele-
phone Journal. The cost will run from
five to eight dollars, according to the
skill of the maker and the proximity
of a foundry or a machine shop.

When stringing wire it can be easily
fastened to the wagon box, or if put on
the ground will not tip over and tangle
up the coil if the wire gets caught, as
often occurs with some types of reel.
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Planing Large Timbers

Few planing mills other than those
connected with saw mills have
planers that will take the timbers
larger than about 8 in., yet many mills
where jobbing is done, or these in con-
nection with lumber ‘,dI‘dS are often
called upon to dress large timbers. A

small planer may be used to dress large
timbers by attaching an extra bed, says
the Wood-Worker.

In the accompanying sketches, Fig.
1 ghows the side of a large timber
being dressed, also a section of the
cutterhead and the plank forming the
bed on which the timber travels while
being dressed. The sketch shows about
all that is done to transform the plan-
ing machine temporarily into a jointer
or hand planer. Fig. 2 is a view across
the machine, with the end of the fim-
ber shown. It is easy to rig a tem-
porary bed upon any planer where the
feed rolls do not extend higher above
the bed than the cutting circle of the
head. If the tops of the rolls are
above the entting line, and cannot be
lowered, they must be removed.

In view of the fact that many tim-
bers become warped in seasoning, it is
well fo make the wood bed a trifle high

‘“ﬁ:‘p :“b‘é‘«‘@
Q Cotter' S nest B m_mi

T T o

I Aed of Pramer

Fig. 2
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at the cutting center, in order that
the hollow side of the timbers can be
dressed without cutting off the ends
to get at the hollow part, as would be
the case if the timbers were passed
over a regular jointing machine.

The top rolls on the planer can in
many instances be so raised that the
timber rests upon them, and they act
as the feedworks for moving the stock
over the cutters. Another good way
to move very heavy timbers over the
cutters without too much hand labor
is to have a rope with a loop or hook
to eatch the timber, a pulley to pass
the rope over, and use the feed rolls
as a capstan. The plank bed can be
well made, and in most instances put
in place in a short time, and when
the work is done, set aside for future

use,
—_— i ————

Under=Water Exhaust for Motor
Boats

To muffle the exhaust from a motor
boat engine it is better to lead the dis-
charge horizontally from the stern than
to point it di-
rectly down,
which causes
back pressure.
The plan illus-
trated in Ama-
teur Work i1s a
good one, and 1s
made of bent pipe. The exhaust from
the engine enfers at A and passes down
and out into the wake at B. Movement
of the discharge is facilitated by the
enlarged muulh (', which faces for-
ward, the water moving from C to E
and out, thus causing a partial vacuum
at A. In the case of small engines it
is better to exhaust into the air until
the boat is under fair headway.

On the subject of under-water ex-
haust the Motor Boat says: If the ex-
haust pipe be earried direct from the
motor throngh the hull below the water
line, without the use of a mufller or
expansion chamber, and the pipe opens
out flush with the outer skin of the
hoat, the resultant action of the ex-
haust is somewhat similar to the fa-
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miliar phenomenon ol the gun barrel
bursting when the muzzle of the

has been obstructed in some way. The
gun barrel ‘does not burst because the
obstruction at the muzzle is held there
with strength sufficient . to withstand
the force of the explosion hut because
the pressure on the gun barrel in the
vicinity of the exploding charge be-
comes great enough to rend it before
this pressure ecan be communicated
through the medium of the air to the
sh:rht obstruction at the muzzle, and so
di pl-lu: it. In the same way, when the
exhaust valve begins to Lift, the pres-
sure of the water at the outer mouth
of the exhaust pipe is much less than
the pressure of the outgoing charge of
burnt gas, but this sudden explosive
discharge through the valve does not
have time to communicate its full
pressure to the lower resistance of the
water, and it spends its force in the
immediate vieinity of the valve, most
of it working back against the piston
on its upward exhaust stroke. In other
words, this explosive discharge, like
most other explosive phenomena, does
not seek the path of least resistance at
the moment of discharge but spends its
force on the nearest resisting ntedia.

—_—-———
Turning on a Planer

tool, E, was used so as to reach out to
the center of the fly wheel. The cut
was set with the cross feed, and the

down feed was worked by hand.
—— P ——

How to Muke a Cement Coping

In the H]\t'tl.]'l I . 1 shows how to
construct a form 10 make a cement
coping on brick walls, Use two 6-in.
hoards, AA, and nail on a 1 by 2-in.

Fig. 1==Form Fig. z-=Cast

strip, BB, on the bottom of each to
form the projection of the stone., The
strips may be of any width to show
the thickness of the stone desired, but
4 in. thick is about right for 8 and 12-
in. brick walls. Under the side boards
put strips, CC, perpendicular to the
ground, to hold the form at the proper
height. Brace the form as shown to
keep it from spreading when the ce-

A certain large fly wheel
that was broken had to
he turned in order to
shrink a band on the
hub. The shop did not
have a lathe that would
take the wheel in the

swing, and it was decid-
ed to do fthe work on a

planer, says a corre-
spondent in  American
Machinist. A flange

bushing, B, was bolted
to the planer fable C,
and the fly wheel placed
on thig bushing. The
fly wheel was driven, by

means of a quarter-turn
belt, from a pulley, D, placed on
piece of shafting in a lathe set in front

of the planer.  An extension planer,

Turning on a Planer
ment is put in. Short forms will not

need bracing, but any form 6 or 8 ft.
long should have at least one brace on
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each side. A board, D, notched just
right to fit cver the top of the mold,
will do for a brace in some places, says
Cement World.

After the mold is put in place take
some thick cement mortar and stop
all cracks where the mold does not fit
the bricks. This should le well done
go the water will not drip through and
deface the brick work. As soon as the
mold is ready mix the sand and cement
in proportions of 1 part cement and 2
or 3 parts of sand. Mixing 1 part
cement and 3 parts sand will make a
good job, but 1 part cement and 2
parts sand will be extra good. Mix
the cement and sand dry before putting
any vwater with it.

Put the cement into the mold and
with a trowel work it down well along
the sides and fill the mold as you go,
and rather quickly. After the mold
is full, level the cement off on top and
trowel to an even surface. After the
cement has set sufficiently to stand
without running, then. with a trowel,
clip the top corners and smooth them
down.

e p———

To Prevent Lead Pencil Point

from Breaking

A small shell partly filled with a
piece of lead, steel or shot, and forced
on the end of a drawing pencil, may

e |
—

—

To Save Pencil Point

appear to be a queer contrivance, says
Machinery; but this end being the
heaviest will naturally fall to the floor
first, and will prevent the lead point
from breaking.

A method of bluing small steel goods
by dipping is to melt saltpetre in an
iron pot, then immerse the previously
polished and cleaned articles until suffi-
ciently blued. @ Remove and cool af
once in paraffin oil and afterwards dry
out in sawdust.

1371

How to Make a Temporary
Tire Repair

It may interest some readers to know
how to make a temporary repair of a
rim eut in a tire which causes the in-
ner tube to blow through the casing, cs
ghown at A in the sketch.  After the

w"‘f;
§. %_. E%

Temporary Tire Repair

inner tube is repaired, wrap a heavy
piece of leather, about 10 in. long and
wide enough to more than cover the
hole in the casing, around the tube, B,
covering the patch, says a correspond-
ent in Motor Talk. This will encircle
the inner tube about one and one-half
times, but after being placed in the
casing, the inflating of the inner tube
will press it back tight against the
walls of the casing, so that when fully
inflated it will lap about 2 in. By
lapping the leather it prevents pinching
the inner tube.

I
L

How to Make Gold Leaf Stripes
on Glass

Sign writers often have calls for a
glass sign with one or more gold leaf
stripes around the sign. These stripes
can be quickly made by using a tool
shaped like a paddle cut from a piece
of soft pine or basswood. Dress the
edge of the paddle down with sand-
paper to a straight sharp edge, and cut
notches, as shown in Fig. 1, suitable to
the size and number of stripes de-

Fig. |

Making Tinld leal Stripes
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gired. Soak the paddle in water until
it is thoroughly wet. Lay the gold
leaf in the usual way, and with the
wet paddle make the stripes by cutting
away the gold leaf, as shown in Fig. 2,
using a straightedge as a guide.—Con-
tributed by H. E. Mangold, Compton,
Calif.

= = p—————

How to Make a Handy Wrench

Take an old
monkey wrench
and remove the
wood handle and
weld the metal
Fﬂ rt of the
andle to a piece
of #-in. round
iron and shape
in the form of a
bitstock. This
will be found a

very handy wrench.
How to Tighten Loose Wagon
Wheel Spokes

When wagon wheel spokes become
loose or the tenons are worn where they
are fitted into the felloe, lift the fel-
loe from the spoke with a lever, A, and
a post, B, as shown in the sketch, and
either place a leather washer around
the temon at point C, or invert the
wheel and run melted lead or babbitt
around it.

Tightening Wagon Wheel Spokes
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How to Make a Durable Whitewash

When lime slakes, if the thing 1s
properly done with hot water and a
cover over the vessel, it will boil fierce-
ly, and as soon as the slaking is done
the wash should be used. If some tal-
low be added to the boiling lime, says
the Master Painter, it will make a wash
that will wear like paint. Salt tends
to liarden the lime, and is useful for do-
ing damp places. There are two kinds
of lime, the magnesian lime being the
proper one for whitewashing purposes

—_— -

Ladder on Wheels for Oiling

The accompanying sketch will need
no explanation to the oiler. It will en-
able him to transform his present lad-

Yery Handy—Lasts for Years

der into something better, says a cor-
respondent in American Miller, or give
the hint for constructing one that is
vastly more convenient than the ordi-
nary means of reaching overhead ma-
chinery.

—_————

How to De-Magnetize a Watch

Hang the watch to a string and twist
the string so as to rotate the watch rap-
idly near the pole of a strong magnet.
While it is whirling, gradually take it
away from the magnet. This will pro-
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duce the desired eflect, says a corre-
gpondent in Southern Machinery.
The method used for de-magnetizing
with alternating current consists of a
coil of wire with a hole in the center
large enough to admit a watch, the coil
being connected to a source of alter-
nﬂtmg current, and when the watch 1s
dropped in and pulled out, it is de-mag-

netized.
— -

Extension Bit Used for Cutting
Leather Washers

A very accurate and satisfactory tool
for cutting leather washers of any size
under 3 in. 18 to use a common exten-
sion or expansive bit. If the station-
ary cutter is not as large as the hole
desired, cut the outside rim of the
washer with the lip of the sliding cuf-
ter and then set at the proper posi-
tion and cut the hole. Use the bit in a

bitstock the same as in boring.
e . e —

Making Core-Prints

It is a common occurrence to find
patterns with core-prints on them so
short that it is almost impossible to
get the core. A pattern of this kind
is shown in Fig. 1. The core-prints
are left very short and much difficulty
is experienced in obtaining a good bear-
ing surface in the nowel when the core
is set, says The Brass World.

Short core-prints should be avoided.
They only serve to produce bad cast-
ings. The core is more apt to shift
and it cannot be set as accurately as one
which is made with core-prints of suf-
ficient length. In setting the core,
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short core-prints usually result in the
breaking of the sand away from the
edge of the mold. In Fig. 2 1s shown
a pattern with core-prints of a better
length.

pr—
L e

Holding a Trestle Leg up While
Working under It

A description was given in a paper
read before the American Society of
Civil Engineers of a method used by
the contractors in holding up one leg of
a viaduet, the masonry under which
came directlj_.r in the new sewer. The
viaduct carried the street traffic. Traf-

Supporting Leg of Viaduct

fic on the viaduct was not interrupted
except by erecting barriers =o as to de-
flect the traffic to the other side of the
roadway where the weight would be car-
ried directly to the undisturbed founda-
tions. The post which rested upon the
pier to be removed was suspended by
passing a cable from the foot of the
post diagonally upward to the top of the
opposite post, and other cables to the
tops of both posts composing the next
pair of the trestle bents. By means of
turn-buckles, the weight of the columns
and the capstone of the pedestal at-
tached was lifted free from the pedestal,
Timber struts were also put in along
with the cables in order to take up vi-
bration. 'The arrangement of the cable
and struts is shown in the sketch. The
construction of the sewer was carried
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forward as near as practicable to the
pier to be removed, and the excavation
and the foundations at the sides were
carried forward a short distance on
either side and beyond the pedestal.
The pedestal was then removed, leav-
ing the capstone hanging to the foot of
the viaduct column, and the sewer
structure was carried {hrough to com-
pletion without interference under-
neath. After the arch had been com-
pleted, the upper portion of the pedes-
tal was rebuilt upon the back of the
arch, and, after the arch had suffi-
ciently hardened, the turn-buckles were
gradually loosened and the weight
brought to bear upon the new struc-

ture.
--—---‘—'—-u‘_—

How to Make Wooden Stave Pipe

On account of the high prices of cast
iron, wrought iron and steel, engineers
have been constructing wooden stave
pipe for a number of years. A certain
stave pipe 30 in. in diameter which is
used for power purposes
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is shown by Fig. 2. The band has a
T-head which locks into the under slot
of the shoe, and the other end is thread-
ed and provided with a washer and nut.
Shoes are usnally made of cast or mal-

**The Joints Are Broken''

leable iron and rods of soft or me-
dium steel. The rod is swelled just be-
low the head to prevent danger of
breaking at that point; znd the thread-

has been in service for
45 years. The con- |g=s
struction of such a pipe |

is shown in Fig. 1. It
is made of staves with
concentric inner and
outer surfaces and ra-
dial edges. The ends
of the stave are scarfed
about { in. deep, and a
steel plate of No. 12 or
No. 14 gauge, and
slightly longer than the

Fig. 2

width of the stave, is
inserted as shown at
8, Fig. 1. The staves are held in
place by round or oval steel bands,
the spacing of the bands depend-
ing upon the pressure. Sometimes a
small bead is left on the edge of the
stave, which, being forced against the
adjoining stave edge, will fill any slight
depression or irregularity of the sur-
face, thereby reducing the chance of
leakage, says Wood Craft.

The bands are secured by a coupling
shoe, the more common form of which

Wooden Stave Pipe

ed end is either upset so that the diam-
eter at the base of the thread iz about
as large, or slightly larger than that of
the rod, or else the thread is pressed
or rolled.

In constructing the pipe, staves ar:
placed over a form, care being taken to
break joints at least 18 in., as shown in
Fig. 3. The bands a:e spaced uniform-
ly, and then held in place by turning
up the nu', and at the same time rap-
ping the band smartly with a mallet so
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Nominal| Stock sizes |Thickness | Economic ,
diameter| for sfaves of staves |&fzes of bands
Inches. Inches, Iriches. Inches.-
[ =]

10 1ax4 17s 1 % 78

12 w’? x4 1'% T X v,

14 14 x4 1;} X

16 2x6 193 x

15 2x6 1% T X

20 2x6 1% fix

2 2x6 E %

24 2x6 {3&

7 Zn6 T8 H

30 2x6 1

36 2xh 1

42 2x6 1

45 2x6 144

54 2% x 8 2

60 3x8 2

66 3x8 EQ

72 Ix8 28 i

Economic Proportions for Pipe Design

as to secure the necessary indentation
of the staves. Curves are made by
forcing the pipe up or down or side-
ways after the bands are placed and
holding it in the desired position while
turning up the nufs oxn the bands. The
lasting qualities of the pipe depend up-
on the complete saturation of the
staves, and the thorough protection of
the bands, saddles, ete., by an asphalt
or similar coating, So long as the
staves are kept saturated, they will last
indefinitely. The life of the bands will
depend upon the coating,
-—_._._‘—.--_

A Novel Exhaust Heater

An old oil barrel was placed on the
roof of a boiler room to be used for
the purpose of
an exhaust heat-
€T, SAYS 4 COrre-
spondent in En-
gineers’ Review,
The exhaust pipe
from a deep well
and a boiler feed
pump were con-
ducted into the
barrel which was
filled with rocks
and broken pieces of iron, as shown in
the sketch. The water ran down over
the stone and iron and was thus heated
when it passed out of the bottom to
the boiler feeder.

Shoemaker’s Wax

Take 4 oz. pitch, 1 oz. resin, 1 oz.
good tallow, heat well over a slow fire
in an old saucepan. As the composi-
tion is combustible, great care must be
used in keeping the flames away from
it. Stir the mixture until the resin
melts and mixes with the others, Then
pour into a pail of cold water. When
cool enough to handle put one hand
underneath the wax and turn the edges
to the center to form a ball. Take it
out, make it into a roll and pull like
taffy until it is of the color of pale
resin. Lay on a slab, taking care that
it does mot stick. Roll out and cut
into strips 1 in. wide and 1} in. long.
The wax must be hard in warm weather
and soft in cold weather. To make
it hard use more resin : to make it soft
use more tallow. Keep the wax in

water,
-——‘--_-._......_-__..._.,,
A Rear Number and Light for
Automobiles

Substituting a square frosted glass
for the usual round one on the rear
lamp and paint-
ing it black leav-
ing the number
and letters plain
makes a fine
number card
and lamp com-
bined.  During
the day the
frosted figures
will show nicely, while at night the
light will shine through them.—('-n-
tributed by F. J. Yorke, Chicago, IIL.

————

How to Clean Tile Floor

Use clean soap suds to which suf-
ficlent lye has been added to make it
strong in attacking dirt, but not so
strong as to injure the fiber of the
scrubbing brush. Wipe the soap suds
up and sprinkle {ine white sand over.
the parts that still show grime. Use a
soft pine board in rubbing the sand on
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the tile, says Building Management.
The sand that will stick to the board
should be removed from time to time.
1f necessary, a second scrubbing with
suds and lye is to follow the treatment
with sand. Ink spots and stains will
not be removed in this way, but they
can be taken out by a treatment with
dilute solution of muriatic acid made
stronger than that commonly used for
removing cement from the surface of
the tile after they have been set. This
strong acid should be wiped up and
not allowed to remain on the tile too
long. As the lye is quite strong, it is
necessary for the workman to wear

rubber gloves.
— - -

Animated Electric Signs

A new field has been opened to
builders of electrical signs in produc-
ing characteristic displays such as a
kicking mule, an eagle flapping his
wings, or, in fact, any idea wished for,
an animated picture advertisement that
is simple enough to be built of electric
lights.

The kicking mule device, for in-
stance, is built on a perfectly black
background large enough to accommo-
date effectively the necessary number
of lights. By working the flash ma-
chine, which has a speed of 150 con-
tacts a minute, the mule 18 made to
wag its ears and fail and go through
many other movements as a darkey ap-
proaches and tickles him, finishing the
display by kicking the darkey over
backwards.

Ag less than half the lamps are burn-
ing at the same time the cost of oper-
ation is moderate. The flashers for
gome figures are very expensive and for
others nominal. The kicking mule
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flasher would cost about $125 and the
flapping eagle $40,

Threading Faucet Stems

A skeleton frame of cast iron is
made, as shown in Fig. 1, which con-
tains the die and is bolted to the platen
or table of the drill press. A steel
bushing, B, iz fitted on top of the die
to be used to guide the stem. Fig. 2
shows the faucet stem which has al-

e
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Threading Faucet Stems

ready been turned to the proper size.
The upper end of the faucet stem has a
square taper, designed to fit the handle
with which the faucet is opened and
closed, says American Machinist. This
is particularly useful for driving the
stem when threading.
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It will be noticed that Fig. 4 con-
tains a square hole which slips over the
square end of the stem the instant the
drill press handle is pulled down. It
18 unnecessary to stop the press to con-
nect, as the collet, C, and the drive are
so arranged that it does not revolve
after the square hole has engaged with
the square end of the faucet stem, un-
til the two pins, A, come together.
Then, by pulling down the handle of
the drill press, the stem will be forced
into and through the die, dropping
down out of the way as soon as the
threaded end is clear.

The top of the drill press spindle is
set g0 that the stem will be forced down
far enough to clear the die, but the
driver will not come in contact with

the fixture in any way.
—

The Cause of Cracks in Aluminum
Castings

The most frequent source of the
cracking of aluminum uastings is
caused by overheating or “burning”
the aluminum while melted. The de-
mand for aluminum castings has now
become so large and many of them are
so thin and complicated, that founders
continually have trouble in making
them. The aluminum alloy most gen-
erally used for casting is one which
contains zluminum and zine. The
presence of the zinc renders the cast-
ing difficult and far more liable to
crack than when not used, says The
Brass World. The brass must be em-
ployed to obtain the highest strength.

There are several rules that must be
firmly obeyed in making aluminum
castings, and they are, to melt the
aluminum with a slow fire so that the
top of the metal will not become
“burnt” before the remainder of the
metal is melted, to avoid overheating
the metal after it has once melted, and
pack the ingots in the crucible as com-
pactly as possible so that portions will
not stick up and become exposed to
the action of the flame. Do not have
the aluminum melted before the mold
is ready. This is one of the most com-
mon sources of trouble.

How to Make an Adjustable Spar

The accompanying sketch shows how
to make a spar that can be laid down
over the cabin of
| the boat when
not in use. The
sid2 pieces
should be mads=
of oak, carried
down below the
cabin top, C, se-
curely fastened
by i-in. bolts to
a squared post,
A, which may be
gtepped  in  the
usual manner, A
forged band
placed around
these side pieces
and the post will give added strength,
says Motor Boat. The spar is fastened
by one large bolt, B, and a removable
pin, D. Two large washers, W, are in-
serted between the spar and the oak
side pieces. It may also be advisable
to put brass plates on the spar where
tle bolt passes through it. This will
prevent any wear to the hole in the
spar.

P
v

Making Stove Pipe

A certain stove dealer sells and uses
his own make of stove pipe, which he
claims is a better quality, both in ma-
terial and workmanship, than he could
purchase, says the Metal Worker. A
blank pattern of each size of pipe is

“Turn a Sliver to Hold™"

kept to set the gauges on the squaring
shears. A quantity of material is cut
each time. The pieces of metal are
then folded for about a +%-in. lock in
a common iron folder. The metal is
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formed in rolls, then swaged by a hand
groover or machine. The small end
of the pipe is slightly drawn in over
the end of a stake. FKither put a small
rivet through the lock at this end, or
turn a sliver over the lock to prevent
the eollapse of the seam as shown in
sketch.  The pipe should not be
crimped, as it will not stay in place
as well as a good fitting telescope joint.
A bead may be made on each end of
the pipe the depth of the joints.
R — -
Lining an Engine Up with
Shafting

o A — —

If an engine is not in line with the
shaft, the operation of the belt on the
driving pulley will never be satisfac-
tory. Fig. 1 shows a method of lining
up an engine and shaft when it is im-
possible to place the line against the
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ley, the line AB must be placed a
short distance from the plumb lines CD,
but at an equal distance from both
lines.

In case it is impossible fo line up
from the flywheel to the plumb lines,
the line EF may be run through the
opening in the wall as shown, which
touches or is placed at an equal dis-
tance from the rim of the whecl on each
side of the line shaft. Then plumb
lines are dropped so as to touch the
line EF. 1f the plumb lines also touch
the flywheel rim at both top and bottom
where it crosses the edge of the rim, the
pulleys are in line.

[f the pulleys are of different widths
of face, the distance, E and F (Fig. 2),
between the rim of the pulley and the
lines should be evenly divided on both
sides of the pulley.

If the line touches the rim of the fly-
wheel on one side of the crankshaft and

]

side of the rims of the pulleys. Two
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Yiew at Left—Lining Engine and Shaft Vertically

plumb lines are placed close to the rim
of the driven pulley, so that they
merely touch the rim, the lower ends
of the plumb bobs being submerged in
pails of water, which is to prevent vi-
bration, says a correspondent in En-
gineers’ leview. The line AB is run
close to the plumb lines so that it just
touches them, the ends being carried to

a point Immnﬂ the driven pulley and
also bevond the engine flywheel. The
distance between the line AB and the
flywheel on the engine shaft will of
course indicate the amount the engine
must be moved in order to bring both
pulleys in line.

In case the engine flywheel has a
greater face width than the driven pul-

View at Right —Lining Engine Horizontally

is & of an inch distant on the other
side of the shaft, it indicates that the
opposite end of the engine must be
swung around fo equal one-half the dis-
tance, or % of an inch.

Figure 2 shows a simple method by
which an engine may be lined up with
a line shaft., The first thing to do is
to stretch a line, AB and CD, from a
point beyond the pulley on the line
shaft to a point beyond the flywheel of
the engine. If both pulleys have the
same width of face the line should jus:
touch the side of the puliey on both
sides of the shaft, and if the engine is
in line, the line will also just touch the
rim of the flywheel on both sides of the
cranks] aft.
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A Miniature Pepper’s Ghost Illusion

Probably many readers have seen a
“Pepper’s Ghost” illusion at some
amusement place. As there shown, the
audience is generally seated in a dark
room at the end of which there is a
stage with black hangings. One of the
audience iz invited on to the stage,
where he is placed in an upright open
coflin. A white shroud is thrown over
his body, and his clothes and flesh
gradually fade away till nothmg but
his skeleton remains, which immedi-
ately begins to dance a horribly rat-
tling jig. The skeleton then fades
away and the man is restored again.

cupant are seen thmugh the glass very
plainly. The lights in front of the
glass (bchind the scenes) are now
raised very gradually as those behind
the glass are turned down, until 1t 1s
dark there. The perfectly black sur-
face behind the glass now acts like the
silver backing for a mirror, and the ob-
jeet upon which the light is now
turned—in this case the skeleton—is
reflected 1n the glass, appearing to the
audience as if really occupying the
stage.

The model, which requires no spe-
cial skill except that of carpentry, is

Construction of the Pepper's Ghost Ilusion

The explanation is very simple, says
the Model Engineer and Electrician.
Between the audience and the coffin
is a sheet of transparent glass, inclined
at an angle so as to reflect objects lo-
cated behind the scenes, but so elear as
to be invisible to the andience and the
man in the coffin. At the beginning
the stage is lighted only from behind
the glass. Hence the coffin and its oec-

constructed as shown in the drawings
and described below.

The box containing the stage shounld
be 14 in. by 7 in. by 7} in., inside di-
mensions. The box need not be made
of particularly good wood, as the en-
tire interior, with the exception of tle
glass, figures and lights, should be eol-
ored a dull black. This can well be
done by painting with a solution of
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lampblack in turpentine. If every-
thing is not black, especially the joints
and background mnear A, the illusion
will be spoiled.

The glass should be the clearest pos-
sible, and must be thoroughly cleansed.
[ts e-:lges should nowhere be visible, and
it should be free from scratches and
imperfections. The figure A should be
a doll about 4 in. high, dressed in bril-
liant, light-colored garments. The
skeleton is made of papier miéché, and
can be bought at Japanese stores. It
should preferably be one with arms
« suspended by small spiral springs, giv-
ing a limp, loose-jointed effect. The
method of causing the skeleton to dance
is shown in the front view. The figure
is hung from the neck by a blackened
stiff wire attached to the hammer wire
of an electrie bell, from which the gong
has been removed. When the bell
works he will kick against the rear wall,
and wave his arms up and down, thus
riving as realistic a danece as anyone
could expect from a skeleton.

The lights, L and M, should be min-
iature electric lamps, which can be run
by three dry cells. They need to give
a fairly strong light, especially L,
which should have a comical tin re-
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flector to increase its brilliancy and
prevent its being reflected in the glass.

Since the stage should be some dis-
tance from the audience, to aid the
illugion, the angle of the glam and the
inclination of the doll, A, has been so
designed that if the st.lge is placed
on a mantle or other high shelf the
image of A will appear upright to an
observer sitting in a chair some dis-
tance away, within the limits of an or-
dinary room. If it is desired to place
the box lower down, other angles for
the image and glass may be found nec-
essary, but the proper tilt can be found
readily by experiment.

The electric connections are S0 sim-
ple that they are not shown in the
drawings. All that iz necessary is a
two-point switch, by which either L or
M can be placed in circuit with the
battery, and a press button in eireuit
with the bell and its cell.

If a gradual transformation is de-
sired, a double-pointed rheostat could
be used, so that as one light dims the
other increases in hri]lianﬂ}'. by the in-
sertion and removal of resistance coils.

With a clear glass and a dark room
this model has proved to be fully as
bewildering as its prototype.

The Turning Card Puzzle

To produce a rotary motion from
reciprocating motion take a lead pen-
¢il or other
I e smooth stick
: - | and cut notc‘hes
about % or
in. apart und
about {4 in.
deep. Punch a
hole exactly
through the
mid le of a
card,
the hole a little
and put a common pin through it, into
end of pencil. Hold securely in the
hand and rub a match or toothpick up
and down over the notches and the card
will revolve very fast. With some peo-
ple to the right : with others to the left.

enlarge

How to Make Four Pictures on One
Plate

Secure two extra slides for tl.e plate
holders and cut one corner out on one
of thmn, as shown in Fig. 1. Make a
hole in the other, as ahmm in Fig. 2
With a lead pencil draw on the rrwund
alass, one line vertical and one hor-

izontal, each in the center. This will
divide the ground glass in four equal
parts.

Focus the camera in the usnal man-
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ner, but get the picture desired to fill
only one of the parts on the ground
glass, Place the plate holder in posi-
tion and draw the regular slide; sub-
stitute one of the slides prepared and
expose in the usual way.

If a small p'cture is to be made in
the lower left-hand corner of the plate,
place the prepared slide with the cor-
ner cut, as shown in Fig. 1. This slide
may be turned over for the upper left-
hand corner and then changed for slide
shown in Fig. 2 for the upper and

lower rlght-haml corners.—(Contrib-
uted by D. L., Elizabeth, N. .J.
M~ - W——

How to Make an Interrupter

The Wenult interrupter is an in-
strument much used on large coils and
is far more efficient than the usual
form of vibrators. It can also be used
with success on small coils as well as
large. Although it is a costly instru-
ment to purchase, it can be made with
practically no expense and the con-
struction is very simpla.
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Fig 1

Having fixed the lead plate in posi-
tion, nmt get a piece of glass tube
having a bore of about */y, of an inch
in diameter. A piece of an old ther-
mometer tube will serve this purpose.
Insert this tube in the hole 1n the
stopper farthest from the lead plate.
Get a piece of wire that will fit the
tube and about 6 in. long, and fasten
a small binding-post on one end and
stick the other into the tube. This wire
should fit the hole in the tube so it

First procure a wide,
mouthed bottle about 4
in. high, provided with a
rubber stopper.  This
stopper should be pierced,
making two holes about
} in. in diameter.

From a sheet of lead
{5 in. in thickness cut
a piece shaped like A,

Fig. 1. Common tea
lead folded several times will serve
the purpose. When in the bottle
this lead should be of such a size
that it will only reach half way
around, as shown in B. To insert the
lead plate, roll it up so it will pass
through the neck of the bottle, then
smooth it out with a small stick until
it fits against the side, leaving the
small strip at the top projecting
through the neck of the bottle. Bend
this strip to one side and fit in the
stopper, as shown in C. A small bind-
ing-post is fastened at the end of the
strip.

can be easily moved. In the hole near-
est the lead plate insert a small glass
funnel.

The interrupter as it is when com-
plete is shown at D, Fig. 1. Having
finished the interrupter, connect it with
the electric light ecirenit as shown in
Fig. 2. Fill the bottle with water to
about the line as shown in D, Fig. 1
Adjust the wire in the small glass
tube so that it projects about 1 in.
Add sulphuric acid until the water
level rises about 4% in. Turn on the
current and press the button, B. If
all adjustments are correct there will
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be a loud crackling noise from the in-
terrupter, a violet flame will appear
at the end of the wire and a hot spark
will pass between the secondary ter-
minals. If the interrupter does not
work at first, add more sulphuric acid
through the funnel and press the wire
down a little more into the liquid. A
piece of wood, A, Fig. 2, should be
inserted in vibrator to prevent it from
working.—Contributed by Harold L.
Jones, Carthage, N. Y. :
. —
A Controller and Reverse for a
Battery Motor

Secure a cigar or starch box and use
to make the base, B. Two wood base
switches, 8 S, are cut off a little past

Motor Reverse and Controfler

the center and fastened to the base
with a piece of wood between them.
The upper switch, 8, is connected to
different equal points on a coil of wire,
W, while the lower switch, S, is con-
nected each point to a battery, as
shown. The reverse switch, R, is made
from two brass or copper strips fas-
tened at the top to the base with serews
and joined together by a piece of hard
rubber or wood with a small handle
attached. Connect wires A to the
armature and wires F to the field of
the motor. By this arrangement one,
two or three and so on up until all the
battery cells are used and different
points of resistance secured on the coil
of wire. The reverse lever when moved
from right to left, or left to right,

POPULAR MECHANICS

changes the direction of the armature
in the motor {rom one way to the other.
—~Contributed by J. Fremont Hilscher,
Jr., West St. Paul Minn.

J..-.
- T

Athletics for Young Men

The accompanying illustration shows
a group of yourg Americans enjoying
themselves by building a human pyra-

.‘:iﬁ”_

Ph oo by W, Vaslerelpck, Putorson; ¥, I

The Human Pyramid

mid on the sands of a New Jersey
bathing beach between dips in the
briny deep.

..._._._‘_._’.-_—.—

Don’t pull a lamp hung by flexible
cord to one side with a wire and then
fasten to a gas pipe. 1 have seen a
wire become red hot in thizs manner.
If the lamp hung by a cord must be
pulled over, use a string.

Don’t wrap paper around a lamp
for a shade. You might go home and
forget it and a fire might be started
from the heat. Use a glass or metal
shade. That is what they are for.



POPULAR

MAKING ANTIQUE WO0ODS TO
ORDER

The antique in oak, or anything else
i grown very val-
uable.  Naturally, the producer on
finding that the real arficle could not
fill the ever increasing demand of the
public turned to the manufacturer and
now antiques can be made to order.
The process of disguizing common
white wood by means of chemicals so
that it will appear antique is one of
the easiest of antiquating processes.

MECHANICS
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pecially when the furniture is massive,
the wood is taken into a secluded place
and shot full of bird shot. The shot
sinks out of gight in the wood and gives
it the appearance of being worm-eaten
with old age.

L
STEAMERS COLLIDE IN DETROIT
RIVER

With her bow erushed in like an egg
shell as far back as the pilot house, a
distance of 40 ft., the steel steamer
“John W. Moore” lies on the bottom of
the Detroit river between Mamajuda

; “r?:- 144*“.,.@

A r—

At the Bottom of the Detroit River

Take the oak, for instance: The boards,
mouldings, panels, or whatever pieces
are required, are made of oak which
has just had time to dry sufficiently to
prevent execessive warping.

A dark room is prepared on the floor
of which bowls and plates of liquid
ammonia are placed. The furniture to
he aged is placed in this room and the
room Lermetically closed. After the
wood is left thus for a few months the
coloration will extend to a depth of
nearly a quarter of an inch. The depth
and shade of the coloring is regulated
by the lapse of time the wood is allowed
to stay in the fumes of the chemicals.

In England when it is wished to
make the effect still more realistic, es-

and Grassy island, as the result of a
teriffic head-on eollision with the steel
freighter “Queen City.” The sunken
vessel is declared to be a total loss and
hags been abandoned by the under-
writers.

The “Moore” was bound up with a
cargo of coal and the “Queen City,”
with consort, bound down heavily
loaded with iron ore. Two minutes
after the crash the *“Moore” =ank in
25 ft. of water, In that short period
of time the crew, with the exception of
one man who was asleep in his state-
room, escaped to the roof of the after
cabin and the wheel house. The
“Queen City” in an almost sinking
condition ran into drydock.
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HARVESTING SCENE IN WASHINGTON

The illustration shows a harvesting
scene in the grain fields of Washington.
The machine cuts a swath 34 ft. wide,
and heads and threshes the grain at the
rate of 100 acres per day. To operate
it an engineer, fireman, separator tend-
er, header tender, and two sack throw-
ers are required.

—_—

-——
GLASS BOTTOMED BOATS WIN=-
DOWS OF THE SEA

From Avalon, the little town on
(Cataline Island, Southern C(alifornia,
called the magic isle, four absolutely
unique motor boats carry hundreds of
pleasure-seeking passengers out into
the bay to see the depths of the ocean
through the glass bottomed hulls of
the craft.

It is a marvelous sight. The water
in the bay is so clear that if the sur-
face be unruffled a person can see the
bottom of the ocean quite distinetly in
many feet of water. Round the rocky

Conrtimy Moo Beost

A Window of the Sea
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points are submerged beds of sea weed,
affording a wonderful view.

The ides started with an inventive
fisherman, who substituted a pane of
glass for the keelson of his boat. His
idea took hold, and four motorboats,
75 ft. over all, with a beam of 25 ft.,
were constructed. Glass tanks, both
fore and aft, afford room for scores of
persons to view the sea bottom at the
same time. The boats, which are side-
propelled, are built so that they can
be beached for landing and taking on
passengers.

R T

NEW INSTRUMENT TO DETER-
MINE WHEN BRIDGE IS SAFE

An instrument has been perfected by
Dean F. E. Turneaure, of the engineer-
ing department of the University of
Wisconsin, to determine and register
automatically the strain on various
parts of railroad bridges as rapidly
moving trains pass over them.

A number of the instruments are
now being made and an extensive se-
ries of observations will be commenced
as soon as possible. Neveral railroads
have offered special trains and other
necessary assistance for the work. The
experiments will be carried on by w
number of experts, with Dean Turn-
eaure at their head.

At present the estimate of strain on
the various parts of hridges is largely
a matter of guesswork, even by the
most experienced engineers, and no one
can really tell when a structure has be-
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come dangerously weak from deteriora-
tion or strain. It is even possible that
bridges are being replaced by new ones
which are still sufficiently strong for
safety, while others supposed to be se-
cure may be on the verge of breaking.
The new instrument is expected to de-

termine these conditions.
B s, o T PE—

ELEVATED FUNERAL CARS

Although funeral cars have been a
fixture on many electric street car lines
for a number of years, it remained for
the Chicago Metropolitan Co. to install
the first specially constructed funeral
car for elevated railways. The main
body of the car is arranged to accom-
modate 32 persons, and in the forward
apartment enough chairs are placed to
accommodate the immediate mourners
and the casket.

Runs on “'L"' Road

This funeral car service transports
an average of 20 funerals each week
from the congested sections of Chicago
to the outlying cemeteries. The car
makes the run to the most distant cem-
etery, 15 miles away, in 40 minutes and
the round trip in two hours. The all
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day journey by carriages is thus elimi.
nated. The price charged for the serv-
ice is $25.

—_——————

ROSES MADE OF BUTTER

A basket of roses, made completely
of butter, basket and all, iz being ex-
hibited through England by the gov-

Roses, Basket and All Made of Butter

ernment of Vietoria, one of the states
in Australia, to remind the mother

country of the great agricultural
wealth  that abounds there. Over

$15,000,000 worth of butter is now sent

annually from Vietoria to England.
PRSI I—

BEFORE YOU LEAP AND
THEN DON'T

LOOK

Observing the bridge on fire, the
hustling engineer of a passenger train
on the Canadian Pacific near Rideout,
Ont., applied the brakes and jumped.
Finding that he had miscalculated and
that the train would pass onto the
burning structure he ran and caught
the engine again, threw the throttle
wide open, and pulled the train across.
No one knows what the fireman was
doing, but the brakeman swam back
across the river to flag another train.
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GREAT COKE FILTERS NEAR BERLIN

A bird’s-eye view of the great coke
filter fields near Berlin, Germany, re-
sembles scores of pie-tins turned up-

side down in the sun to dry. Each pie-
tin is a preparation of coke, over
which, as 18 seen in the illustration,
four streams of water spurt through
closely perforated pipes, which execute
a circular movement over the forms.
The supply of pure water thus obtained
is used in Berlin. On dry days 24,-
000,000 gal. of water pass through the
filters.

—o—p
CONCRETE HOUSE BUILT INADAY

Thomas A. Edigon, of eleetrical
fame, has completed at a cost of $30.-
000, his design, or series of molds for
a J-story concrete house to be erected
in one day at a cost not to exceed
$1,000. Next summer he will build
the first of a number of these “model
homes.” Whether they will be “model”
in both senses of the word or mnot

remains to be proved. The molds are
constructed of cast iron, formed In
sections and fitted together so they
can be readily removed as soon as the
concrete hardens. The first cost of
the molds is considerable, but any
number of houses can be made {rom

one set.
——H"-f—

NOVEL TRACTION TRENCHER

A novel traction trencher which runs
forward ahead of the excavation in-

stead of straddling
the cut is shown in
t he accompanying
illugtration. T h e
three different sized
machines cut
trenches from 28 to
60 in, in width. The engines are from
16 to 25 hp. and the mechanism thor-
oughly built to withstand the strain
of excavating 30 to 80 cu. yd. per hour.
When water and gas pipe obstruetions
are met with, the elevator digs down
and backward under the pipes. The
machine can run under itz own steam
2 to 4 miles an hour on good roads.
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TRANS-ATLANTIC WIRELESS
A FACT

Eleven years ago Marconi announced
that he had discovered the secret by
which messages might be flashed
through space, and was scoffed at. To-
day he is sending wireless messages
across the Atlantic ocean. In 10 years,
which is only to-morrow in the world’s
higtory, he will be sending, according to
a prophesy made by Thomas Edison,
1,000 words a minute across the ocean.

On October 17 the Marconi trans-At-
lantic wireless service was put into
practical operation. The first message
flashed across the ocean was from Sir
Wilfred Laurier, premier of Canada,
- congratulating the English people over
the inauguration of the new era iIn
telegraphy, which means to the people
of to-day what the laying of the first
Atlantic cable did to those of the past
century,

The system worked with complete ef-
ficiency. There was no hiteh or delay,
and although the maximum speed
promised was mot reached, dispatches
were transmitted at a rate of 20 words
a minute for each instrument em-
ployed. From 2 o’clock in the after-
noon on there was a constant exchange
of messages between the station at
Glace Bay, Nova Scotia, and the one
at Clifden, Ireland. About 5,000
words were sent the first day. With
the instruments now working it is pos-
gible to gend 800 words an hour.

In speaking of the opening of the
service Thomas Edison, the electrical
wizard, said: “Give Marconi 10 years
and he will be sending 1,000 words a
minute across the ocean by wireless and
will be receiving at the same rate of

d. The only limit to speed now is
caused by the absorption of the elec-
trical waves by the wire or cable. There
is no such absorption in wireless teleg-
raphy.”

The great enterprise was started
without formality of any sort. The
festivities which were to have marked
the event were postponed at the last
moment because of the serious illness
of one of Marconi’s expert assistants.
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WRECKING BUOY FOR USE IN
TIME OF PERIL

As the result of the wreck disaster
off the Hook of Holland last year in
which the Dutch king risked his life
with the life-savers to rescue the vie-
tims, a Hollander has invented a
stranding buoy which is highly lauded
by marine authorities.

The buoy, made of metal and fitted
with a mast, sail and four handles, is
3" ft. long and weighs less than 25 Ib.
Boat shaped and so ballasted that it

Stranding Buoy

will keep npright in any kind of weath-
er, the buoy, with a light line attached,
could be drﬂpp{'d from a wrecked ves-
sel and blown ashore by the storm, mak-
ing connection with the shore pﬂssible.
In case of foundering at sea such a
buoy would have more chance of being
picked up than a bottle, and could also
be used as a lifebuoy, with a store of
provisions placed in the body.

The London Marine Engineer says:
“It will be recognized that for sghallow
shores, such’as the Dutch coast or the
coast of Jutland, the stranding buoy
should be of great advantage, and it is
somewhat surprising that it has not
been suggested before. It could also
be used for carrying a line on board a
pilot boat in a high sea.”
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EVER REPLENISHED GRAVEL PIT

The saying that a well located gravel
pit is better “than a gold mine is more

than borne out in this instance. The
river in which it is located is dry one-
half the year and in the other half re-
fills the excavations made, free of
charge, from the mountains 25 miles
distant. The serapers dump the gravel
onto a wide belt which carries it up to
the revolving sereens. There the sand
falls thr:}ugh to the ground to be later
carried away by the water if not want-
ed, the gravel of small size runs ints
hins, and the larger stones to a crusher.
priient - -

CONCRETE COLUMNS

The steel reinforcements for eoncrete
columns shown in this illustration are
prepared on the ground and then
raised to an upright position. In most

Steel Reinforcements for Concrete Columns
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concrete construction, the diameter of
the columns at the base is but very lit-
tle larger than at the top. This is made
possible by simply placing heavier steel
bars, say 13 or 2-in., in the lower part
of the reinforcement frame. Standing
alone the added strength would be very
small, but ineased in solid concrete
the increase in the weight it can carry

18 Immense,
—_—

PUMP JACK FOR MINES

This is a pump jack with special
gears for deep wells and mines. The
large gears are 32 in. in diameter and
have shrouds of 1-in. face. On the other
side of the frame is another set of pin-
lons also with shrouds, so that these

For Deep Wells and Mines

large gears really roll on the shrouds,
taking the strain off the spokes into
which the crank pins are fitted. One
set of pinions are idlers. The enlarged
spoke has a crank pin, the other crank
pin being down between the gears at
the left.
P C—

The Rhone-Marseilles tunnel, which
will contain a ecanal wide enough for
two barges to pass and a track on either
gide for an electrie railroad, will be
the widest tunnel in the world. The
width will be 70 ft.

————

According to a dispatch from Copen-
hagen a polar expedition, with bears as
beasts of burden instead of dogs, is
under preparation by Captain Amund-
sen, who in 1905 navigated the North-

WBE.t passage.
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LadEs b LHOW E, Arehitest, Roston,

LIQUID GRANITE

and the Home Beautiful

Varnish occupies a cunspicuuua place in the making of modem
homcs. and Liquid Granite is the most desirable, durable and satis-
factory varenish yet produced for Floor Finishing

and all ather domestic purposes. ¢ & It is invaluable

in restoring Oilcloth and Linoleum. & & Itis casy

to apply and difficult to deface. ¢ & Put upin

cans of convenient size from 4 pint to 5 gallons.

Send for samples of Finished Woods and in-
formation on Wood Finishing and Home

Vamishing, — Free on request.

DEALERS EVERYWHERE

New York BERRY BROTHERS, Limited
Fh?l::elphh Varnish Manufacturers
Baltimore Department A, DETROIT

Canadian Office and Factory : Walkerville, Ont.

1189
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Home, Factory,

Church, School,
Etc.

Automatic Wzter - Shift — Water - Feed Valve

Haliance Generators are aquipped with a rotary water.
valve which, not being directty connectad to the water fead-
plpe mnu{mg the wiler §o the carbide, absolutely prevents
the water from reaching the carbide until this valve s
bronght into operation, antomatieally, by the downward
movement of the beil, whirh occurs when the gas becomes
srfficiently low to require an additional suppiy. This .
tively prevents any waste of gas after lights are turned off. -

WRITE FOR FREE ILLUSTRATED CATALOG
Giving full information regarding all
styles of RELIANCE Generators.

The Gem City

Acetylene Generator Company
DAYTON, OHIO

HOT WATER

IN 2 MINUTES
Cost—Two Cenis

The Peerless Kitchen Boiler has solved the
hot water problem, in city and country homes,
hotels, restaurants, clubs, bath-houses, gymna-
ginms—every place where hot
water is required. Burnseither
gas or gasoline; heats water to
185" and keeps it hot. at one-half
cent per hour. A hot bath for
two cents. The PEERLESS is
gimple in econstruction — only
three parts — disk, buarner,
drum. Absolutely noiseless; cre-
ates no odor. Occupies but a
very small space; easy to install
and connect. No pipes to clog
or mechanisms to get out of or-
der. The water ia kept in con-
stant eirculation, the eapacity
almoset unlimited, PRICE, sur=
prisingly moderate. Ask your
plumber about the PEERLESS,
or write for catalog, prices
and discounts.

JAMES McCARTNEY
39 State Street, « CHICAGO

FOLULAK MECHANICS AUV LELISING SECTION

Let there be Light

Have you seen the New Improved

BUCKEYE TRACTION DITCHER?

So0old to con-
tractors on 6
days' test be-
fore asking for
settlement,

Works in hard
pan and shale
rock, where it
ean be taken
ont with 1“;{3
ordinary pick,
Passes over the
work but once,

=z — _ s e

ecutting toa per-
fact e if
desirad.

]‘W r‘.ItHB' f:ll' oata-
S0 Ieé-
:?ﬁm articla
giving cuble
yvards Eﬂt{:har
will handle per
dayand thecost
of operafing.
Read the lollowing
testimonlal:

24"x714" Machine. CANADA
Pincher Creck, Alta, Can., Tth March, 1008,
The Buckeys Traction Ditcher Co., Findlay, 0.

Gentlemen :—Alter nsing for four months the 24 in, x 734 ft. Ditcher 1
purchased fmmlﬂa , 1 am abla to give you tha following resnlts:

In good Joam machine ean aversga 1,600 feet of 6 fook ditech per 10
hours, including delays and stops  In hard, dry clay that leaves a polish
on the sldes the machine can be connted on to cut 900 feet per day. In
gravel the size of & man 8 Gst it will dig 750 fect per day; numercus stops
:;q required to pick the stones that may roll into some part of the ma-

inery.

1 have dog in ground composed of gravel and bouldars larger than a
'Iﬂ_l'ﬂ'l !Ibl.lﬂ.r bk it {8 not economical. I am satisfiod that the machine
will do the work of 100 men at one-tenth the cosi of hand lalor.

Yours truly, d. E. Wooes, C, E

Tee Buckeye Traction Ditcher Co., Findlay, O.

BRAILEOAD CAUSES DISASTROUE CURIOBITY IN
EOQOREA.—Since the opening of the rallway in Korea, mc-
cording to the Japan Timez, the native cuoriosity of the
Korean people has taken a turn absolutely astounding and
unparalleled, except perhaps in A few ipstances o the
Unlted Statezs where people bave mortgaged thelr homes
to buy automoblles. On almost every train the third-clazs
compartments are fllled with great nombers of native pas-
sengers. Forelgners wonder at the almost Amerlean hog-
tle which oconrs when a train pnlls into a statlon, and are
greatly surprised when they find that the native passen-
gers are not on business bent, bot merely satlsfying an
overwhelming eurlosity, =some of them foolish enoogh to
exhanst every means and run into debt to do so.

On Oct. 16, 1807, the crown prince of Korea took hia
first: ride on the rallroad and showed a childlike Interest
In the proceeding. He was delighted with the speed of
the cars, and wondered at seeing smoke ponring out from
the locomotive,

—— il

HILLED IN WIRELESE STATION.—Electrocuted in
gome manner unexplained, the body of Arthor L. Dakin,
A wireless telegraph operator, was found In the operating
reom of the Marcond station at South Wellfleeg, Mass.,
recently.  Dakin went on doty one night and the next
morning his body was found in the room where the send-
Ing and receiving instruments are located.

— o e — —

WHAT CAPTAINS DO ON SHORE.—The quietest and
most incopspicuous man in the world i2 the captain of a
big ocean liner when on shore. After the straln and worry
of a vorage with a ship that ecost millions, bearing hun-
dreds of human souls acress a dangerous sea, the sudden
relaxation which he feels when his foot touches land is very
agreeable.  After the usunl routine at the costoms house
and a vislt to the office of the steamship company where
be hands in his reports, gets the pews, and receives in-
gtructlone, he is a free man.

Instead of a strenuons rush after pleasure he then prefers
to enjoy himself In a quiet way, visits friemls, goes to the
theater once or twice during the week, and perhaps acceom-
paniez an old friend to hls home in the couniry, hut never
very far away from his ship. Alwars a man of pleasing
“front"* and finigh, he has opportunities to become a Bocinl
llom on ehore, but =ecs enough of the wvanitles of social
life aboard ship.

Most of the ecaptalng mow lodge on board thelr ships to
be near at bhand in case of fire or other emergencr, No
captain feels entirely at rest very far away from his ship.
Tt 18 hig pride and chief concern, and no general ever
Irr'u-rllt his army. or ealdler hie ecomrades, with more in-
tenzity.

D09ansaa Mawmddeonm Donsmiilme TFanhk wmsalaos
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WE SELL EVERYTHING

Mechanical Tools, Devices, Appliances and every home need and necessity direct to you at wholesale prices.
Do yon have home needs or buoslness ueeds of any kind? If so, you are losing money if you do not order from our Catalog
ho. 68, The Economy Guide Boolk,

goicnt Hench

Rolutions per SO

S This fine ™

want o save $5H0.00 or More

Tool Grinder $3.65
S 4 2

XXX, Thor.
oughly prac.
ticul, power-
ful and eil-

Tool Grind-
ar,  apeeded
bt 2 000D rav.

minute, Has
steel shofts, bearings are fitted care-
fully, It is equipped with a new tool
holder, which instires a porfect ed B i
skimte prinding attachment and & shear
grinding nttachment, _I-Imnr,':' wheel is
txd inch. Fach machine js packed
complete and can be very easily carried
in & tool chest,

Davenport Couch $5.10

Davenport
bed couch
has a fina
drop front
with patent-
tong.
Workmnan-
and ma-
1 1a the —
best; very easy to sit or sleep on: 6 't
2 i, long, & (t. 2in. wide. Beat fs 18 In=

Oval Slide Bench Vise 95¢

F= Farmers

Parallel
Boneh Vise,
for light
work in
imoetol or
wooil, 4 ser.
viceable

D vise for the farm workshop: 8
wirea, Jaws 2 in., wgt 6 lbe, 856
J_II'I‘.!'I'-_I o A, wrl, 12 b, ..one. . . B 1.5

Easy Rocker $2.96
Here i one of
the handsomest
chairs that can
be found for
the price, ma-
terial and
workmanship
considered. lfll.l
sirongly ma
ﬁnllhezfllu gnﬁ
ﬁr:; E and
any.Tha pnmt
are deeply
carved COn=
Righiy polished

¥ 8
hl.‘llBt«a?-PH has
:r_mhh!f:- ment

Amp pro-
portions.

Each

Freight Allowanee

Our latest Economy Guide Book
explains how. It is a necessity for
the mechanic, farmer, labormen,
painter; in fact, everybody who
desires to make every dollar go as
far as possible,  We pay the postage
on this book; we will give one copy FREE
lo every grown person who asks for it.
We invite you to be one of them.

This catalog contains nearly one thousand
pages, full of pletures, photographed from

I the original articles, which are fully and se-

curately =deseribed and showa everything
aguoted at wholesale prices,  Qur catilog haa
become a reference hook in every home and
our name a howsehold word throoghout the
country. The artleles shown here are good
values for the money, Send a trial order
today.  Order one or more articles from
this page and send the money with the order,
We guarantes safe'delivery,

Order One or More Articles
Irom this ad.

Our Guarantee

We positlvely guarantee
that all purchases of
every Kind from us will be absolutely satis.
factory and that the goods ordered will be px-
actly as represented,  We protect voun by
refunding your money H yon are not satisfed,
Send us an order today.

We are incorporated

n"‘r REIE]‘E“EES for One Milllon Dol-

lars and refer you to Dun's or Dradstreet's
Commereial Ageney, or any rallroad or cx-

Pbress company.  Wrlte to the editor of this

paper,

L In our New
Advertising Coupons }? 5, New
Guide Book No. 68 we explain all abwout
the large st of valuable articles given absos
lutely froeto our customers for helplng us
advertise. In this list are found Gasoline
Engines, Palnt and Roofing, Planos, Bugeles,
Eewlng Machines, Watches, Clocks, Jewelry,
Harness, Shoes, Carpets, Fugs, Curtains,
Clothing, Tools, Stoves, ete., cte., all Free.

In the Index See.
tion of this Mams
moth Catalog we show hondreds of articles
which we put In each shipment extra to
help pay the freight and express. Our
Advertising Coupons and Frelght Allowance
Articles are offers that no other Mail Order

Huuge has ever been able to make, kend
for oar c.i.l‘l]n]i.' today. DBy uslng it,
sthers have saved 850,00 annually, 1T

WILL PAY YOU.

Albaugh-Dover Co.

900-965 Marshall Bivd., CHICAGO, ILL

A) postal will bring It. "Write today, We sell éverything direct to the user, Do you
ERr

e
House Paint 87¢ Per Gal.
e e Y Aldoeo
P— === HouosePaint
is intended
for either
outside or
inside wnag,
exeept
whilte which
is= made up
under two
formul as;
one for ex-
terior work
il known
a8 “Outeide
White,"and
the other
for interior
and known
a8 ""Inaidae

White.' Tse enly absolutely pure lin-

seed oll for priming.

26-Inch Hand Saw $1.00

EEADY MIXED
HoUsE F’ﬂINT

? i
Filmag, Bas. :Dor"'"l-’k' l'~.!:|
- *—-\_ﬂ"c“m; - ,J

— o

o t] I"mf"ti =
apring etea

of the highest grade; guaranteed
rect, patant gronnd and tempored. Ev
gaw la band iflled and ready for use.

Bit Set $1.76

| This set of
13special
selected
Auger Bits

with doubla
| spur, sizes
M inch to 1
Ineh ineolo-
sive, These
bits are
made of the very best material and
put up in olee wood box.

Asphalt Roofing $1.40
,Per Square (10x 10 ft.)

felt guar-
anteed to
contain m
coal tar:
will not dry out, is

coated with
superior damp-proof material and
cannotl evaporate. A speocial grade
ot a speclal price.
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ADVERTISING SuClIUN

SPECIAL 30

Tool Sets among the readers of Popular Mechanics
we are offering for a limited time only our |

No. 710 Set for $5.00 and

own manufacture, whose quality is well known,
put up in handsome hardwood cases,

assortments will be found in our No. 8 Catalog
which we will send free to any address,

No. 700 $3.50. No. 711 $8.00. No. 712 $10.00. No. 713 $12.00.

GOODELL-PRATT COMPANY,
GREENFIELD, MASS., U. S. A.

DAY OFFER|
' $5.00

BUYS IT

To introduce our line of Home Companion

Expressage. |
These Tool Sets of ours comprise tools of our

A complete list of the tools in each of these

h ———— ==

A COMPLETE MACHINE SHOP is attained suitalde for all kinds of
repairing, axperimental work or tool making, by having the NEW
GATA_.HA.L']‘ FRECISION LATHE and .l'iT!.GHIEI’i']‘Sr made complole,
applicable to & room in your home, & manufacturing plant or tool roam.
I Thlll iz & revelntion few maechanies are aware of, and Is the mvonk

practical, universal and intorchangeable outfit ever designed. If inters
esled send for further informstion and compiete eatalogues.

MANUFACTURED DY

HARDINGE BROS., 1034-1040 Lincola lgﬂﬂl:. CRICAGY, U. 8. A

ESTABLISHED 1

FIRSBT PRINCIPLES OF DRYING.—A substance be-
comes dry by the evaporation of its Inberent moisture into
the surrounding space. If thls space be confined it soon be-
comes saturated and the process stops. Therefore, constant
change 18 neceseary in order that the moisture given off
may be continually earried away.

In practice, air movement is absolutely essential to the
process of drying. Henee the necessity of foreed eirculation
by means of a fan, when positive and equable results are
desired. Heat is mercly a useful accessory to decrease the
time of drying by increasing both the rate of evaporation
amd the abgorbing power of the surrounding spacee.

It makes no difference whether this gpace Is o vacunm or
filled with air, under elther copdition it wlll take up a
stated welght of vapor. From this It appears that the
vapor molecules find sufficlent space between the molecules
of air. DBut the conversze I8 not true, for somewhat less
air will be contained in a given space saturated with
vapor than In one devold of molsture.

The amount of vapor which a given space will contain
increaszez rapidly with the temperature. It is principally
for thiz reason that heat i= such a valuable accessory to the
drying process. Upon these prinelples has been developed
the blower type of kiln in which all the heating surface
is masged in connmection with the fan which forces the
warm alr into contact with the material to be drled.—
Heating and Ventilating Magazine,

e -

HIGH ALTITUDESE AT FPOLE WARMER THAN AT
EQUATOR.—If you get high enough into the air, the north
pole = warmer than the equator, {8 the astounding clalm
made by a German sclentist at the lagt sclentific congress
in Germany.

Prof. Hergesell, of Stragshurg University, 18 the man
who makes this claim. Thiz fact, he explaing, was deter-
mined by balloon ascents in varlous latitudes under the
auspices of the Iinternational committee which has been
investigating the atmosphere at high altitudes. TUnmanned
balloons, with automatic Instruments attached, reached
altitudes of 11 and 12 miles. In the tropics the instru-
ments registered 148° below zero, while in the latitude of
central Europe, at the same height, the temperature was
only G50* to B5° below zero.

Another fact it is claimed these balloon ascents estab-
lished iz that the greatest ecold of the upper atmosphere
iz reached at heightz from 6 to T miles. Contrary to the
aseumption of scientiste heretofore, the atmosphere grows
warmer above that helght, 18 the declaration made.
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Our plan of making furs to measure and gelling them by mail is a great conven-
ience to fur buyers. It brings our big fur factory right to your home. From
our Style Book you make your selection, send us your measures, we make the
furs to fit at prices that will save you some money, and we send them to you

on approval,

MADE TO
MEASURE

SOLD ON
APPROVAL

Our made to order furs and fur
garments have a distinctive and exelu-
give style; fit well, git well and have
that comfortable, snug feeling that can-
not always be claimed for ready-
made furs. They are handsome-
ly trimmed and thoroughly
well made throughout.

We. also remodel and re-
pair all kinds of fur gar-
mentz.  Look yours over.
If they need repairing let us
quote you a price for making
them practically as good as
new. Don’t delay but write
to us today—tell us all about
the condition of your furs so
we can quote you a price
intelligently.

A

We tan—we mount—we manufac-
ture—are the biggest, best equipped
mail order firm in the fur business
with patrons in every City and State in

the Union where furs are worn.

N Send us your raw Skins and

Hides and we will make
them into Coats, Automo-
bile Coats, Jackets, Robes,
Gloves, Mittens, Rugs, ete.
If we don’t suit you we get
no pay. We refer by per-
mission to First State Bank
and First National Bank.
Three Rivers, Mich.

Write today for Catalog It

THE NATIONAL
FUR. & TANNING COMPANY,
Three Rilvers, Mich,, U, S. A,

1343
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[UFKIN

TAPES AND RULES

ARE THE BEST
FOB SALE EVERYWHERE  SEND FOR CATALOG Ma. 26

e fosoy o (o

BAGINAW, MICH., U.8.A,
FEW THEE, LONDON, ENG., AFD WIFDSIR, CARiba

“Ohio Tools Do the World’s Work” 772%

Insist on having tools under this trade-mark

They are the BEST TOOLS
gkill and money can produce el
and all experienced mechanics call for “OHIO"
TOOLS when they require a tool that will stand wp
under hard work.

Every Tool Covered by a Broad Guarantee

Owr Catalog No. P will prove of interest to every
mechanie.

OHIO TOOL COMPANY

COLUMBUS, OHID

Whitewashing Machines

One machine doea the work of 20 men. Every factory or

ghop can afford to have its own machine for spring clean-

ing. Any man can make money by taking contracts for
whitewashing sheds, cellars, factories, ete., If he has one
of our machines, Prices: #1250 and np. Write for booklet.

Wallace Supply Co., 24 W. Washington St., Chicago.

You Meed

Lightnin
Wrenc I

;;;;;;;

Fips and Mot Wrasch, Beaew
Dirieer, Wire Cuiter, Tack Pallar In ons tes)
Ideal tool for mechanles, no ndjustments. Works in places insccessible
with other wrenches, Strong and dorable. Mailed postpaid. 6 inchnickel
plated 58 cents, 7 inch 48¢, 8 inch BBe, 12 inch BBz,  Money back if not
satistactory. SPECIALTY MANUFACTURING CO., JAMESTOWN, N. Y.

MAKE A MOTOR BOAT OF
ANY BOAT IN 5 MINUTES

Heare's a little 2 h. p. marine
motor (40 1bs. completa) that
you can attach to the stern post
of your boat in5 minutes with-
out any tools. Drives an 18-ft.
row boat 7 miles por hour(runs
& hours on ons gallon gaso-
line). 1'an ba detached from
boat justas quickly and stored
in box In wbich it is carried.
Blmplest motor made—Does

not get out of order
R Write for eatalog with full
éi., i ey s description and price.

WATERMATI MARINE MOTOR CO.
180T Fort St. West, Detroit, Mich.

HOW SALMON ARE CANNED.—Nobody unfamiliar with
the Paclfic coast can reallze in what enormous numbers
salmon are caunght there, says the 8t. Johns (N. F.) Eve-
ning Herald. One dismisses with an Incredulpus laugh
travelers" tales of the salmon jostling one another out of
the erowded Fraser river in thelr haste to get up stream,
an Englishman all the time thinking of the Fraser as lke
# Scotch salmon river, Though it would take a good
many fish to fill a Seoteh river =0 full, yet, even at that
it could not accommodate enoogh to keep one of the
smaller Canadian ecanneries ot work for n senson. At
oneg of these smaller canneries 10,000 1o 12000 fAsh can
be dealt with in a day in & busy senson, and there are
canneries, some of enormous capaclty, all along the coast,
in the Stateg ag2 well as in Canada. Yet, in spite of the
multitudes of fish taken, there does not seem to be any
diminution In the puombers left. The Dominion Govern-
ment enforces cloge times strictly, says the Queen, and
much is also done in fish hatcherieg to protect the voung
fish till they grow sizable: salmon can be bpDetted only
for a few weeks in July and August., Even then there is
a close time from 6 o'clock every Satorday morning till
6 o'clock on Somday night. It {8 a pretty slght on a
HSunday, when the sun beging to dip, to see the fleet of
fishing boats all out on the broad. smooth Fraser river
waiting to east thelr nets the moment the ¢ o'clock gon is
fired ant New Westminster, The fishermen are mostly
Japanese. This 18 only one fishing ground out of many,
and the SEtevestom canneries In Poget Sounid, a few miles"
tram ride out of Vancouver Citv. though the largest in
Canada, are by no means the only flourishing business of
the kind. Stevestom is quite a large town, 8 Chinatown
in great part, for Chinamen and native Indlans do most
of the canning work,

_.___...'—-..--‘-—

The wvearly production of aluminum 1s estimated

at 10,000,000 Ib.

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

SNOW’S REFILLED FUSES

Every style of enclosed fuses refilled. Do not let your engineer or electrician throw them away. Catalogue of net
prices sent on request. Send for Catalogue No. 7. Just out.

F W SNOW & CO.. Ofice 187 West Avenue, Rochester, New York

are right. HOW ABOUT YOU?

SAVE
30%to 100%
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Light YourPlaceby Electricity

'. %
Electric Light is very economical If yvou have this outfit—a Fairbanks- Tl“’
Morse Engine with Dynamo. The Dynamo current operates incandescent Runsbuzzsaw,
or arc lights, electric fans, pumps, motors, ete. Shift the belt to the other pump, grinder,

fly wheel and drive anv kind of machine—grinder—churn—buzz saw—sepa- Craam separas=
rator. Save yourself time and labor by installing tor, churm,
one of these outfits on your farm. Soon pays electric light

foritself. Simple, safe, reliable. Ideal ontfit for
farmers. Lowest running and repair cost. Our
name your guarantes,

Write for FREE Engine Book No.C 449  on
.. FairbanKks-Morse Engines

Bhows how our engine outfits save farmers money. We make
severnl styles and sizes of engines.

FAIRBANKS, MORSE & CO.
CHICAGO, ILL.

plant, ete,

g B &

High-grade MARINE and
AUTOMOBILE ENGINES

] [
Gas and Gasoline Engines
2 to 30 H. P, ® 2 and 4-cycle,

For all power purposes. Electrio light plants latest improvements; best ma-
from 10 to 2000 lights. Engines from 1 to 250 terial: lowest prices. Also sall
H.P. Newor2d hand. Write us for prices. castings, with drawings.

) . State your want.
Empire Machine Werks, 21 dae s

HOULE MOTOR WORKS,
6B0 East St.. Holyoke, Mass.

e #Zwen. 1he ECONOMIZER
o"f_!!ﬂlisl!s!,"!s ik Mt MWW carries any loadupto 2 h.p.
tationary, =« Fy e Acetd| That name means something. Flve
Over 30,000 H. B In sparation. in |- ' e by e g
GENERATORE SETS, PUMPS, LR L2y "~ Ite all in the engine—no shod
Hﬂm_m. — goods, ‘i‘i’l.nt:u knu-:‘ more?

New York

Power Problems

with power users are all of the direct
kind.
Is it reliable?
Can anybody run it?
Is the running cost low?
Is it safe?
Is it adapted to your purposes?
These guestions are all satisfaetorily answered in the S£=

] L 4
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.
'Thcy 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:

YERTICAL, 2 and 3-H, P.
HORIZONTAL, (Stationary and Portable) 4, 6, 8, 10, 12, 15 and 20-H. P.

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

International Harvester Company of America, 70 Monroe St., Chicago, U. S. A.
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DON’T BUY GASOLINE ENGINES .. =

sena or alechol enpine, superior o un]' ona eéflinder engine; revoluotionizing or. Its weight and balk are half that of singls eylinder enzines, witl greater
durability. Costs Less to Buy—Less to Run. Quickly, easily started. ¥i praciically overcoms. Cheaply mounted on any wagon. It is a combinstion

pnrubin,, stationary or traction engine. S@wp por Catavucasve
THE TEMPLE PUMP CqQ., Mfrs.,, Meagher and 15th Sts., Chicago. THIS IS OUR FIFTY-THIRD YEAR

GOES LIKE SIXTY 1
SELLS LIKE SIXTY 60
. SELLS roR SIXTY

G!I:SC}N

No Better Gas or Gasoline e . I
Engines made than the ;

FOSS

ENGINES,

Fnr Pumping., Cream
parators, Churns, Wash Ma-
chines, etc. FREEE TEIAL
Acklor eatalog-all azes
GILSON MFG.CO. 26 Fark 84 Port Washizgten, Wiz,

Airship Motors and Engines

for Mechanical Devices

Bimple, Eubitanl:lal Efeclent.
Catalog on reqw:st.

Foss Gasoline I!lﬁint Co.,
Kalamazoo, P

Where light weight and great power are required. 34
to 40 horse power air cooled motors. Larger motors
to order. Send for Catalogue C. Our motors have
been adopted by the United States War Department.

30 H'I)BE POWER, 8 CYLINDER G. H. Curtiss Manufacturing Co.

WEIGHT 150 LEBS. . Hammondsport, N. Y.

The surest and easlest way to get perfect ignitlon for your engine is to use a

SPLITDORF COIL

Gives more power with less trouble and expense Aslk Department M for catalog

C. F. SPLITDORF, 261 Walton Avenue, NEW YORK

WATERWHEEL DRAINAGE IN ENGLAND.—The fol-
[NGINES lowing letter bas been received from W, Cliford, Jean-
nette, Pa., in which bhe says that waterwheels have been
)

used in Epgland for draipage purposes for at least 40
Fears:

“In your October issue you give an account of a huge
whesl uszed for dralning a marsh o Mlebigan, A pre-
cisely similar arrangement has heen In operation, (0 my
knowledge, for 40 yvears on Hatfield levels, 15 miles from
the town of Doncaster, England. It Iz placed at the
outfall of a dralnage system of some 10,000 acres, The
wheels, two In number, are exactly as sketched by Mr.
Mills. The last time I saw this plant the wheels were
nearly stopped by the bodies of myriads of dead fish,
which had been polsoned by some tillage put uapon the
land and waghed Into the drains by a heavy downfall of
raln.  The waterwhegl 8 only a few mliles from Hepworth,
the birthplace of John Wesley.™

.—.—.—‘.—-

LOVERS' LANE ON OCEAN LINER,—One of the new
orean liners plying to sonthern ports has as an innova-
tion a lovers' lane. The lane leads to a seat sltuated aft
under a stalrease, where there are screens and handy push
buttons to eut off the electrie lights.

WATERLOO VAPOR COOLED
GASOLINE ENG]NES

The only horizontal vapor cooled
gasoline engine in the world.
Absolutely
frost proof
and cannot

"Besl hy Every Tesl“

—U. 8. Gov't Report

You take no risk in buying an Olds En-
gine, because yon are L{mtﬂ'tc{l by the
strongest guarantee made by any engine
maker.

It is the lowest prmed good engine made
by a factory 25 years in the business,

There is an agent near you to see that
everything is right and kept go.

We have a liberal proposition to anyone
wanting a good engine.

Be sure to write us about it before you froaze.
buy elzewhere, I

*end for our catalog showing Type A En-
gines, 3 to 8 h, p. and Type G 8 to 50 h. p. Mg 16, 1805

for gasoline or distillate.
OLDS GAS POWER CO.

Main Office, 965 chmt'nut 8t., La.nsing, Mich,
Bnstop-—8-T5 'Wuhinmn
Ringhamton—23 Washington . Phllldnlrrhh—'lﬁlﬂ Marked Bt
Kansas City, Mo., 1226 11th Si. Omaha, Neb., 1018 Faroum St

B L e T iocdrepe —rr Spdlripie Py

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

WATERLOD GASOLINE ENGINE CD.
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DU BRIE Marine Motors

A High Grade Engine at Reasonable Price.

Made complete in our own factory with best modern machinery
by skilled mechanics under experienced direction, resulting in

PERFECT ENGINE for YOU.

The present is a particnlarly favorable time to order.

Catalogue and find out why.

Ten Sizes 2% to 27 H. P.

DuBrie Motor Co.

425 Guoin Street, Detroit, Mich.

2. P. 560, GH- P-$95

Complete Equipment

Send for

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

The finest lttle 14 H. P.
Engine on the market.

Handsomely fn-
iahad.

Bors 81 Iincheaj
gtroke 8 inches,

These engines will
devalop over 2 H. P.

Write for
mﬂﬂg s P"
of 14 to 16
H.F.Motors.

AMERICAN

MOTOR. CO. EAUCLAIRE, WIS.

If your water pressure is 25 Ibs. or over, buya

WATER MOTOR, 5-in., $2%

Larger Sizes Proportionately Low

Attach to any faucet, and will run fan, lathe, sewing
and washing machine, alr compressor,
etc., atc. Heliabie agents wanted.

* SAMPLE MOTOR FREE

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

ENGINEER
WANTED

to eend for catalog of Indicators, Re-
ducing Wheels, Planimeters. Address,

LIPPINCOTT M. S. CO., _
Newark, - EE New Jersey ®=

et YOU CAN PROLONG the LIFE
Hmi;bm of your Mother, Wife, Swnetheartﬁmmr or
Daughter, by urging them to use OUK Sew-

ing- M ne MOTOR, operated by
water, to run thelr Sewing-Machine.
Motor supplled with patent stop-
plog and speed rag'u]atjukr attach-
ment, from 5 60 up, CASH.

FRuna the SBewing-Machines without exar-.
tlon. Anybudy can attach them,

Liberal Discount to DEALERS and AGERTS 5wl =

Live Agents who sell (50) fift
durlng 1907 will bo presen
with HANDSOME GOLD
WATCH,

A. ROSENBERG
MOTOR MFG. CO.

Dept. P. M. BALTIMORE, MD.

MARINE MOTOR
2 H, !45 For real service, for looks,
F_ fini=gh and JEOWErE the Poprs

fectlon beata any motor ever

gold at anywhere near 162 price and. can't
e besat at any price. Simple, speasdy, re-
Habile and reversible, No eranking. Price
i= for engine complete with full boat
enuipment—not bare. Fully pnaranteed
and puaranty backed by one of the Inrgest

ants In the boslness, Can von &fford to

iy on anyother torms? Handsome cata-

log of all sizes, free.

Caille Perfection Motor Co.
1311 &d Ave,, DETROLT, MICH.

WHEN YOU WANT ANYTHING

AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

Gies Reverse Gear
Successor to the reversible propelfer E:I:Eril':;a
robDiem.

Gives absolute control of the
motor-boat ata | times.

I to B0 H. P.—5%15 1o $00.

More made and =old than all

other reverse gears combined.
Catalogue oo request,

BIES GEAR COMPANY, Delroit, Mich,

MOTORS

For Marine and Vehicle Use

Wiliamean Mafar n

Experimental Work Solicited

.17 10th €+ Phila DPa



1398 POPULARE MECHANICS

Stover

ITS THE SERVICE _1'_
YOU GET OUT =
OF AN ENGINE

Easy tosiart. Develop full

power. Run quletly and
y emoothly. Nothing “‘trip-
| p¥™ In their appraranee
Nothing complicated. Not
& “cheap" motor, but a
low priced one, Write fo:

catalogue and prices to

STOVER MOTOR CAR CO.,
Freeport, Il

3 port
468and 12H, P.

CENTS for trial 13 wesks.
In tuls Hinstrated natiopal
\I.#Lkl all the important
news of t. « workd 18 stated
clearly, fairly and briefly, for busy
readers, Many special fon catures of
reliable, entertalning—THE paper for the home.
place of 2 to §4 papers. Try it, 13 weeks for 150,
PATHFINDER, Washington, Tr. Q.

ENGINE-SETS
OIL-ALCOHOL.

THE BUFFALO
MECHANICAL &
ELECTRICAL
LABORATORY,

eat Interest, It 'ln B‘mt"ﬂ'l‘.

§1 year; takes

DYNAMO -
FUEL-GASOLENE -

Guaranteed for One Your.
Qur Free Catalog C4 s worlh your having.

Send 10 conts in stamps for our book "I'.u'nll.inn,

Vaporization, Installation and Operstion
% of & Motor.

UNITED MFG. C0., DETROIT, MICH.

Huuuru and mixes 2
urda per hour b

MIXER ios7ecs er o

engine. Price with engine $260,

ADVERTISING SECIIUN
THE

~ew ADVANCE MOTOR

This is the finest battery motor ever put
ap to be gold at a4 popular price.
@ A newd n; has two Held lPI[CE

colla; new lmproved brush
holders, Slze, $gxd inclies, 51.30

Send for free Catalogy on Everything
Eleetrical and Automoblle Specialtios.

Geen Electrical Migd. l'_"n.
180 Hast Lake Striet HICAGD

PALMER MOTORS

115 to 26 Horsepower; One, Two and Four
Oylinder; Jump or Spap Spark ILgnition; Two
or Four Uycle. send for Usialog,

PALMER BROTHERS, €95 co8.

Now York, 242 Fourth Ave. Fhiladelphis, The Evorse
Boston, 5 Union &6 Portland, Ma, 48 Portland Prer

THE BRAINY MAN AND A GASOLINE ENGINE.—
About four years agoe an enterprising youug man in o
small town located in a thickly settled amd prosperous
farming community bought a 10-ip. gasoline engine. Five
miles was the pearest point where any feed grinding could
be done and It occurred to the young man that a gasoline
engineg and a feed grinder in his town could be made a
paying proposition. It not only turned out to be a pay-
ing propogition for him, but for the farmers also, All
the farmer had to do was to being hls gealn, unload, and
load up ground feed In exchange, thereby saving Ifrom one
to three hours. Before the young man had installed his
efgine the farimers had not recognized the advantage of
the gasoline engine, but within two years after,. they came
to the conclusion that he was making too much money and
that they might readily learn to run one of their own
and do thelr own grinding as well as their nelghbor’s,

This was o blow, but he continued smiling and happy.
He turned hiz energy to lighting and soon was driving a
dynamoe with his englne which was supplying suiliclent
current to light the stores of the village and many of the

houses. He ccnnected wires to other parts of the town and
socn had encugh business for the full capaclty of his
engine, He which he

then Put in & storage battery

charges in the daytlme and which enables him to supply
double or more the number of lights possible wlth the
engine mlome. By running his engine all day on a storage
battery of 20-hp. capaclty of five hours, he can #A11 it
up in 10 hours. It will then fornish for five hours nearly
twice ns8 much current as the cnglne. This gives hia
engine work mll day and part of the night, 1t is keeping
the engine contlnually at work, which makes It the most
profitable Investment.

This shows that we need not become discouraged and
throw wup our hands when our neighbors buy engines of
their own and take part of our work from us, There is
room for an enterprizing fellow in every community and
a resonrecful man will make a gasoline engine profitable
under almost any clreumstances.

. This young man not only got a profitable return from
the lights he furnished each night, but as he also wired

i the dwellings and business houses which he sopplies, he
Pg:;g.mmaﬂﬁﬁu% dl,Eagcmtl:it realized more profit. He i3 layving the foundation for
alog constant and profitable employment for bhimself and his
D\"KE H& englne,
5017 Haren St rand I‘l]lh. Mich,

Portable
Gasoline

over a half day's run.

Submerged Propeller

Lightest, most practical, easiest applled (and most powerful for weight), 4 cycle Gasoline
Motor Propeller in existence.
and can be raised 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 a most effectual one, It Is fully 13 II. P. and will propel a 16-foot boat
at a speed of about 7 miles par hour,
for 1 day with 1 gallon of gasoline, but the tank on engine holds only enough for a litile

SUBMERGED ELECTRIC MOTOR CO.

Can be attached and detached to any boat In & moment,

Can ba operated easily by any boy or girl and run

Write for Catalogue “L' for full description and price.

L. W. PIETSCH, Gen. Mgr. MENOMONIE, WIS.
Chicage Office, 1229 Michigan Ave.
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WHY NOT STOP YOUR TROUBLES?

A “Wizard" Tuhlllr
Does |

Armnainra 1ru'4ud in

WATER-PROOF non-

corroding brasstabe,

All brass sorews.
Friction_ Belt or
Governor drive.

Brosh holders removed

without lecsening

EBCTHWE,

All parts polighed hrass,
Contact and
dump =park,

A Urial wili conviece yiu.

Most popolar and satisfactory Magneto on the market.
pﬁltu]&r as machioe
Governor dues nway with Batteries and Ewiiches,

Hercules Electric & Mfg. Co., Indianapolis, Ind.

80 DAYE' TREE TERIAL. 722 Langadale Ave.

Frices as

Mﬂmﬁ

This elecirne 1an l*'u :Inquni |u; and

F iy practical io all details and nicely
r..-'-if"'" finished, Tan is removable é0 motor
& may be uged separataly. We furnish
f- extra grooved pulley with each. Wa
A M are (at Price headgquarters for ev
,_ = arythingelectrical. Hend forlarge

free catalog. Umlnrs W Iir' u_«mr: I

Al L ION 1ady

“GET THE BEST"

which means

The Clipper
Water Motor |

Wa do not claim it THE
CHEAPFPEST, but we du
claim it THE BEST.

Send $7.50 and get one of
these G-inch motors—regular

rica§10. Send P. O order,

ﬁegiat‘d letter or N. ¥, draft,
L. E. RHODES
HARTFORD, CONN.

THE
White Eagle Electric Motor

Fostpaid, 75e

Wa make working models of inven-
tlons, EBend Iur illnstrated cata-
logue of Model Supplles.

The Plerce Model Works

134 Plerce Avenne Ohicago, TIL

(THE Mssm;rsr DEPLE 15"
“Ouick Action”

Jump Spark Coils |

FOR ALL PURPOSES

P |

]ﬁHmHﬁ DYNAHOS o. 1,36¢ ?ing::, Donbla, rTri.;\I- unrld{]umirnpln
- » 0 tatioma | u il
and Mﬁﬂﬂms “Oﬂlﬂk lch{ll] !;;Irm.“f;l:lrnz{heg“;:!:unq#p-:u:ﬂt?:
S The most If;ll:{hlaktspukem BATTERY e ,.:h;r;,,. P
0D 156 Sarkes. SWITCHES ‘n|
C . ¢ Knoblock Heideman Mfg. Co.
Take the Place of Batteries "9 "  Disconst te Trade >0 ° SOUTH BEND, IND. ¢ |
MZMMW - T oy, T EpEO
N/ . Catalog o
remeén and Brakemen E le C tr 1C e It it's Electric, we have
arn from $100 to $185 it. Blg Catalogue 4 cts,
amonth,. = of OHI0 ELECTRIC WORKS, CLEVELAND, OHIOD.
this school in great de- The World's Headguarters for mos, Motors, Fans, Toys, Batteries,
I mand. Actusl railwa : Bolts, Bells, Lamps, Books, WE UNDERSELL ALL, WANT AGENTS.
officials teach you z
S e et 8
5w g g DYNAMO MOTOR, $3.50

The Wenthe Bailway Uon'ﬂ.Buth,
Freeport,

_Hdt_si'n'ﬁﬁu ﬂ?to_-SparlIer
BAS ENGINES WITHOUT BATTERIES

. Mo other machine can do it snecessfully for
lack of original patents owned by ua, Ko
iwist motion in our drive.  No belt op
j Ewitch necessary, Mo batteries whatover.

Irse for make and break 1 p-spark.
with T W :.t.;‘:rnurl dr:L-uL-pr:H‘tl'ﬁ. ]:"l‘l-'ljr:rlurltr:u:l'l::i:d
A #MOTSINGER DEVICE MFG. CO.
matia, 123 Main Bt., Pendleton, Ind.. U.B. A.

OWN etz

utfits
from we. Send 2-ecent ||
#tu i i for Bl-page catalopue

—a wonderful book of elec-
tro- mechanical knowledge,
lnstrating bundreds of
¥ lewirienl Towys and
| utllitles, If you want the
B peat Motor made for bovs
of every gize and age, send 175
for our Model I8 Jim
Dandy Fractical Motor,
gent post- pald, Send 2.cent
stamp for e to
VOLTAMP ELECTRIC MFG. CO. a0

7 b

Voltamp Building,

|

Ballimore, Md.

(A Dyname and Meotor in One)
As a dynamo, it will ll;r_rht four §-c. p. lamps
enzlly; operate indoction colls; charge stor-
ayre batteries 1!n‘urnlnmmnu:r electroplate,
ete, As & motor, will operate sewing ma-
chine, jewelers’ lathe, emery wheel, clreolar
Baw, "adye rtlsing devices, and
vther useful appliances,

NEW ADVANCE MOTOR, now dul[n._.
has two feld eoils and improved brush
holders. Price T0c, postage e,

Band stamp I!!:rr catalog, No. B of
maw thimgs electrical.

ARROW mmlc €0., 103 South Canal Streel, Chicago, I,

[I.E[TRI[ BOOK FREE

Shows all the Newest High Grades Electrical Sopplies
nnd Novelties st Lowest Frices in the world. Full of
Holiday Suggestions. A ., Dowey Electrical Co., Milwaukes

MOVING PICTURE MACHINES
. STEREOPTICONS o You Can Make

o ) BIG MONEY
" Entertaining the Public.

Nothing affords better oppor-

tanitles for men with =suall

capilal. Wa start you, furnish-

= 0 — 3 1 ¥ ing complete oulfits and explicid
= - T Inst.ru-nuo.nl at a surprisingly
THE FIELD I3 LARGE

comprising ihe regular theatre and Ie:l.u re clrtl.ﬂl.. aleolocal flelds in Churches,

FPublic Bchools, Lodges and Genoral Publie Gatherings.  QOur Enferiainment

Supply Catslogus ar. special offer fully explains everything. Sent Free.
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Electrical Toys for Boys Every Boya Railroad President |

Real Scientific Novelties THERE'S great fun owning a railroad and A¥

¥Fractical, Complete, Harmless, Durable bossing the job. Our Models of Loco-

Just the Things for Christmas motives, Trains, Trolley Cars, Dyna-
mos, Lamps, etc., are practical and durable

inventions. They amuse and instruct. They I
point many a boy to a useful career. Equipped }:I

with dry batteries, no acids or liquids used, }
perfectly safe and harmless. Pricesfrom $1 up.

Illustrated Booklet Sent Free ﬁ

THE CARLISLE & FINCH COMPANY
262 E. Clifton Ave., Cincinnati, 0.

- Lnrumll Muuf.l-ntnreﬂ E]u‘trlnll Novelties in :H¢W¢@|ﬂ.
e e - -_ ‘.-
The bart Viohing were olf Aandlmock ||

MOTORS

12 H.P. to
10 H.P.

\ 14 and 2V H. P,

equipped with short
connections for
gpray pumyp and
walking beam at-
tarhment for pumps
Ing water from wella,
Will work against
A0 pound pressore
all day without heat-
ing. Gasollne in base
of englus.

Ay handy person, with a few simple tools,
can make ks own Strad” Stainer: Maging Hiolz
ar Guararerias Violin and a betler ane than he
can buy at a store too.  The FICASER SYSTEM dves

i Complete tllustrated patructions and full-
dired warking patterns by a proelwal violiniaker |
L]

X . e e Wrife for ageney
AIR COOLED MOTOR CO., Lansing, Mich.

whose viding are wdod by feaaing arlista e calolg
C.CFRASER, SAGINAW, MICH.

A finely {llnstrated montbly magazine uhlmhl?_g practical eduecational articles
ElEcTnchl" l"n MEBHI"I ﬂ on all branches of electricity and meac g, Tomplete direcuions and work-
ing drawinge for making steam and gesoline engines, dynamos and motors,

forniturs, wirlng Instroction, wireless telegraphy, mechanical drawing, etc. Three months® trisl, twenty cents. £1.00 a year,
Catalogue of electrical and mechanical books fres, FP. M. Sampson Publighing Co., § Heacon St., Hoston, Mass,

Look Here, Electrical Students and Wireless Enthusiasts!!

Boveral hundred INDUCTION COILS, taken in trade, giving 3 to 14-Inch eparks, In good condition and =nitable for
Amateurs desirlng somethlng low-priced. Those not sold January 1st will be broken up as junk. Geb Dusy, if
several dollars saved meanas anything!!! NEW ENGLAND COIL WINDING CO., Atlantlic, Mass.

RECORD KITE FLY.—The highest altitude ever reached

When You Want Anything and in this country by a kite, according to Prof, Henry, of
3 F- I the Washington weather burean, took place at the Mount
Dﬂut Knﬂw W‘lﬂrﬂ to llld t' weather station In Virginia, when an altitude of 23,000
W ft. was attalned. At that helght a temperature of five
fitﬂ Pﬂpﬂfﬂr MECﬁﬂﬂiﬂJ- degrees below zero Fabrenhelt was recorded.
—_— e — —
“COMFORT’ SELF-HEATING $5 OCEAN CLAIMS DEEP SEA DIVER.—After descending
FLAT IRON Into the depths uumftﬂerles:ﬂ rlimes lelhum uuuh.tmt.l Edwin
mple Dwyer, a deep-sea ver of Portland, Me., was drowned
ﬂGSEL:TSS'EFIM!dEEnJ:mT n short time ago by the capsizing of his boat, Dwyer
Costs ONE CENT - ”:lm';a had been st work on a sunken schooner and bhad knocked
own gas, .’\:ﬂ'imiﬂ.r.x:‘.' ﬁ;‘m:-me:: off work for a few hours to go ashore and have his photo-
and cconomical honsehold articls evar in- graph taken in his diving sult. On the way back to the
vonted. For further particulsrs and sunken ship bis row-boat eapzized and, Ineased in his div-
prinied matter, write Ing suit, minus the Lelmet, he went to the bottom lke
THE_ HAWKES FLAT IRON CO. a shot.
375 Dearborn 5t., Chicago
- !
Foa THE TURNER BRASS WORKS
m

SYCAMORE, ILL. CHICAGO, ILL.

o%n .
' gi'v[.:;\ Yy Manufacturers of Marine Hardware and Motor
[\ ¥/ Boat Specialties. Sole Manufacturers and Licen-
sees of Harroun Auto Bumpers, Martin Alarm and

Reserve Valves, Martin Gasoline Separator and
| S N — Weita far Caialadnas Na. TR Dent. 1
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LOOK HERE FOR CHRISTMAS GIFTS

Are yon wondering what to buy for this
Write today for a FREE copy of thia
groat Catalog No, $=T700 poges full of illustrasions
of wsaful and beautiful things sultable for holiday
articles are described s0

your's gifia?

presaals Ovar 75, (i

right Liere

Varisty of :i'W'dl'-

writas for it in good faith.

Winliday porchases early.
v ooy popular fur Christimas,

of this paper as to oar responsibility.

clearly you can salect us satisfnctorily ss if
No store anywhere shows such s preat
Weo sell in smasll or large lota ol
wholessls prices. This book costa us ons dollar each
s priol—but we send it FREE to any oos who

Why Don’t You Buy in New York?

This catalog shows you how to do it and save money
on everyihing, Write for it today and make yoar
TOOL CABINETS are

Give one thin yosr
i wour husband, your brothet oe son
Le=p bays st home. Our tools are the best grade,
full gize ¢ ols—nol toys—just such ss carpanters use. Complete
Cabinets from $10 op, Ask for enr Bpecial Tool Cabinet Catalog. 'Wo sell reliabla goods
only. We guarantes sverything we sell to give satisfaction or mooey refunded.  We
ship prompily and guarantes safe delivery of our shipments, and refer 1o the puablisher

WHITE, VAN GLAHN & CO., 22 Barclay St., NEW YORK CITY 3 Not Toys
The Oldest Mail Order House in America. Eelab, 1516 B

& el ol R

o wWare

Halps to

EMERCENCY PIPE CLAMP

To Repair Splits and
Rust Holes in Pipes

Made of malleable Iron, all
glzes, 14 in.to 12 1n. Send for
CAT on Plpe REepalrs. H

JAMES McCREA & CO., N'f'rs,
(i3 W. Washington St., Chicago

WORKING MODEL ELECTRIC CAR
30 incies long
Bloeprints No.Sand full deseriplion, 10a

EMPIRE ELECTRIC WORKS, Bridgepart, Ct.

CRUISE OF THE MOTOR CAR.—'Did I ever ride In

ome of them things?" repeated the ancient mariner as he
uffed reflectively on his tipe and gazed at o scarlet tour-
ng car whirling rapldly by. *“*Yes, son, I did oncet, an'
that air oncet wuz aplenty, 1 can tell you."

He paused to rebalt his hook. As he Hung the line over
the wharf bhe continued reminlscently:

“Yesa, sir, oncet I was plumb fool enough fto go aboard
one of them craft, but it ain't happened again. Yoo see,
my nevvy, Bill S8imes, bought one while I wuz a visitin®
kim, an' nethin® would do but that I should be along on
the trial trip. It was sorely. a fine-lookin® craft, from
the lanterns on the bow to the pilot's license over the
slern.

“Marcia—that's DBlll's wife—an® her sister went up the
gangplank an® settled themselves in the tunner, or some
puch word, while Bill an' 1 went for‘ard., RBill took ihe
helm, we up anchor, an' wuz off.

“We went zlow at first, 20 as not to eollide with other
craft, an' Bill had to keep his weather-eye ngl'.‘ll. 1 can
tell you. First it wuoz hard aport, an" then bard astar-
board, an® we had to beat our way among trolleys an’
trucks an' all kinds of shoals,

“Finally we did reach deeH water—open country, Bl
called it—an" then we crowded on all sall an® went flying
along hefore the wind at thirty koots. As we wig sklm-
min' along at this lively clip we wuz overhauled an® or-
dered to heave to. T natehelly thought of pirates. an’
wuz fer crowdin' on mora gall, but Bill said it wuz a
revenue cutter an’ broughi his eraft up in the wind.

“Rill apologized fer breakin'® the laws of navigation,
prorlnlsm! to take In sail, an® we bore away on our course
again.

“1 wng Just figrerin® on takin' some of the momey I
had salted down an’ buying my=elf a sizter ship to this
eraft, when there came a rip-tearin’ &sind from some-
where In the hold an® we were caught in stayvs. Well,

Bill took off hiz pea-jacket an" crawled under the keel, an’

INTERNAL and
EXTERNAL of all kinds

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

Philadelphia GEAR Works, inc.

Tth and Cherry Sts. T ue Philadeiphia

..ork Bench

that will wear.
Improved iron
vises; steel legs;
heavy top and
braces. Send
for circular.

COLUMBIA SCHOOL
SUPPLY (0.
INDIANAPOLIS, IND.

Department “P*

Tasl rack

Built up
maple tep

lran fail e — @

The Classified Rate in Fopular Mechanles iz very low—
but three cents per word.

IT PAYS BIG H 1
Public Wit
NO EXPERIENCE NECEBSARY as ouir in-
=, #straction Book and **Business Guide'’ telisall.
- _ ; ) We furnish Outfit with Big Adver-

tiging Posters, efc. Humorous dramas brimful
of fun, travel, history, religion, tempernnes
work and songs illustrated, Oneman ean doft.

t¥ in any localily for
& man with a little money toghowin churches,
school houses, lodge halls, theaters, et and

to - i
anerate Five Cent Theatres '
Motion Picturs Films and Bong Slider rentsd.
Profits §10 to over $100 E:e nié-ht. Others

T It's ensy; write to us, we 1l tell you how talog free.
SUPPLY CO.,47 | Chomical Bank Bidg., CHICAGO.

do it, why net
AMUSEMEN

GASOLINE SOLDERING IRON
AND BLOW TORCH

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

HERE'S A TOOL that is built to do the work
right up to the snuff. It’s made for every-da
use—anywhere, any place, by anybody. I
child ean operate it. Don’t take our word for
it; get our klet and the names of a few users
of the tools. It will pay you.
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receipt of
than 50 A

POI'ULAR MLCUANICS ADVERTISING SECTION

AUTOMOBILES $100AND UP

We will mall our large Illustrated Bargain Sheet of new and slightly used Automobiles on
our name and address, This sheet shows accurate pbotograpnlc
lles offered as low as $100. Write plainly te

H. GRAHAM AUTOMOBILE CO.

¥ Established 14 years.

views of more

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

DR.DYKE'S PAINLESS PRICES
On Automobile Supplies. Catalog Free.

Head Dr. Dyke's Books: “Diseases of & Gasollne
A e s £
boolks, $2.00, " )

PHOENIX AUTO SUPPLY CO.
3932 Ulive Street, 5t. Louis, Mo.
A L. Dyke, Mgr. (Originator first Auto Supply Co,In Amerios.)

$40 MOTOR CYCLE|

Wa have the largest line of New and
Usad Motar Cyeles, Parts and Sapplies
in the country, at the lowest prices,
Every machine guaraoteed. ®» are
the largest and only exclosive Motor
2 Cycle houss in the world. Send for
#==r) our 1007 Catalog. Repairs & Specialty,

Harry R. Geer Co., St Louis, Mo.

Motors nad Castings for Air Ships I
A MOTOR-CYCLE OR LAUNCH

st EMALL COST by using ane of
our Altachable Ouifits, A com-
plete line of Finished Motors and
Roogh Castings for Hieyelo, Auto=
Marine or Stationary., Sead
stamp for catalogue,

STEFFEY MFG. CO.
Girard Ave. & 30th St., Philsdelphla

YCLE OF YOUR BIKE

nt emall cost by using our At-
-7 | tachable Qutfit. It fits any bicy-
' cle.« Send stamp for A
Send 15 cents for “The Motor=
Cyele Mannal.”" It treats of
the motorcycle; how to get more
1 power, ete..

{ SHAW MEG, C0.. Deot B Galesbare, Kan,

“ Hercules Detachable Cover”

The most wondarful invention in the Auto-
moblle Tire Industry. Agents wanted
everywhera. This Is a big seller, Terrl-
tory being rapldly taken. Write today
for booklet and prices. BSpeelal induce-
ments to dealers and supply houses.

THE REPUBLIC RUBBER TIRE & SHOE CO.
449-451 West 53d Street, N. Y. City

Pencll Pistol; Excluslvelya
b I-::-m :Iﬂrdﬂmnﬁ;ﬁﬁ&mﬁﬁﬁt
G nife; & protectio obd-
§ nps. 32caliber. $1.50, prepaid.

1 n- 5. wubhﬂr.
220 Norih State 5t CHICABD

D You®
U.,oﬂ!\” N B
BROOKS SYSTEM

OF Fall Size Patterns and lllustrated Instructions

You need no tool experience—no previous knowledge of hoats. Our
M.: free catalog pives hundreds of testimonials—tells how s profit-
abila boat building business may boe established. Send for it, We sell
knock-down frames with patterns to finizsh for less than it costs oth-
ers to manufacture. 21,311 inexperionced people built boats by the
Brooks Systom last year. Why not youl

Sarmsraction Ouarssrzep o8 Moxzr Rervspen.

BROOKS BOAT MFG.CO.

LMITONE @ M SUTTERN IYSTEN OF ANNT 8LLNKE
3711 SHIP &T. SAGINAW MICH. USA.

NOCITURE

You Save 3{ the Cost

By putting together and finishing it 8t
home. Wa furnish it—art and mission de=
slgni—heary solid cak—evory piecs fithed
and smoothed—inclodes slain and faston-
ings. You save }; manufacturing cost —3%
the freight and all doalers’ profits.

Sond trial order for this 84 chair. Bot-
tom cushion ecover of leatheretis,
R1.580. Particolars of olhar jrieciEs
sent on roquest-

BROOKS MEG. €0,

GRGINATERI OF THE K. D JY3TEM oF mvet

3711 SHIP ST. SAGINAW MICH.US.A.

sm—
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worked an® worked, an' groond the windlass, an' nary o
groan would =he glve.

“Marcia she an' her sister began to ask all sorts of
questions an® the more they asked the madder Bill got.
There we lay, becalmed-llke. an® a8 lock would have it
we were miles from port an” out of the reg’lar track of
veesels,

“It grew dark, an" 1 wuz fer sendin’ np sky-rockets, but
Eill just ealled me an ol® fool. Think of it! Me that
wu:lrzaptal.n of the best clipper ship that ever left this
port!

“Then a rain came up,
gome tarpauling on deck

0 we managed to crawl under
while Bill worked down below.

Finally, just as we began 1o think we were marconed fer
gure, we saw the lighte of a raft bearlng down on us,
an' T hailed her with a ‘Bhip anoy!’

We wuoz glad to see it can tell Fou, feor we wuz all
hungry. with not even a hite of hardtack aboard, an’ It
had rafined so that the water was mmnnin® out of the
gcuppers, an' I thought we wonld founder, sare enough.

“So the other skipper got a cable, an' Bl came up
from below., By this time he an’ Marcla weren't on
speakin’ terms. We made fast to the stera of the other
craft an' wnz towed into port, hungry an' soaked to the
gkin, I guess In addition to havin® our wessel drydocked
in the garage BRIl had salvage charges to pay, too.

o, nmow, son, ¥yon egee why I ain't got any more han-
kering after them things, Glve me a schooner or a sloop,
or even & dory, but no auntomobiles fer me!""—The Ocean.

TRAIN SWEPT AWAY IN VANISHING RIVER.—Dy a
sndden rush of water from a pocket In the snoweapped
monntaing of California, forming what 18 known In that

art of the ecountry as n ““disappearing river,” a Santa

e freight train was washed off the track, When the
river dried np only the engine was found on the track.
At Beneal, 1.. where the sceldent occurred, the water
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You Can
Earn %25 105100 a Week

HOW TO MAKE MONEY

Sond today for our FREE book and deseriptive matter
talling oll aboot the profits that can be made in the
manufacture of sonereta building blecks. With &
FRANCIE BLOCK MACHINE any mian of ordinary abilit
ean make from #5 1o #$15 o day. No capital or experi=
gnce necessary.  Building blocks made with the Francia
Machine under the Berlin System are gusrnntecd damp
proof, Trost prood, fire proof nndt will not crack or
erumble. Cﬂnmmrﬁ‘ud&“d'" in your town peed
your entire cotput. Writa today,
FRANCIS MACHINERY COMPANY

Room 40, 710 N. &h Streck . - £t, Louis, U. B A.

LR

e course of atmidy will ikt ¥on in two months fo be o rtl..'l."lﬁ’-"'ll.". Anto
Ie 1o Al pger, aml there 12 mo better pajd ocenpatlon nor
Galesman or Uaragi Mapager, oI 4 ; I 1. 1
|-lr--a~'-.1||1-:- work in the world, Our Home Stody Course by madl  glves foll I
-.Er‘ll;'-|||'l1| by charts and text, and doés not  interfere  with your present occupatlon.
i |.u|,- '|'|||}.|.|-':-= - dire e -:_-';|.,'-'-| A8 eXperis nnd ol Jr sitlons soek (i VELT i WERITE . TODAY
for f'.l,,, prospectis Persongl  teaching with road practice at oour big New Ydork School If prefesred

NEW YORK SCHOL OF AUTOMOBILE ENGINEERS, 130 West 56th St., N. Y.

Cement
Machines

Big money in making Blocks or
Pricks. Save money on your build-
ings. Write for circulars.

CHICAGO CEMENT STONE MACHINERY CO.
North Chicagn, I

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

BUILD YOUR OWN MOTOR!

Complete sets of Castings, with bloe print work-
ing drawings, for your Auto, Launch or Motor-
Cyclo Engine.

Our Remarkable Offerl

f-Actual Brake Horse Power—2 Cyele—3 Fort En-
gine. #1040 complete with sccossories, TT'S
GUARANTEED! We sell Blue Print Workiog
Drawings—2 or 4 Opcle. Send for Catalog.

THE GEEHARDT MOTOR CO,

37th Streel, above Dauphin, FPhiladelphis, Ta

THERE IS MONEY
IN MONEY!

Some coins you handle are worthtwo
to ten times their face value. Get in~-
formed on the value of United States
money of different dates. It may be
worth dollars to you; 25 cents in coin
or stamps brings you book worth 100
times the price if it helps you find a
rare coin.

Address XX,

Care R. F. D. NEWS

160 Washington St., 3¢  Chicago

ad BFF EJd AW & AR S SF LS i e

NGNEERS

P

ACCURACY v
LEMON MEASURING-CALIPER

Meeta the requirements of and exceeds
the llmits of all other calipers. Thegaly

Instroment for resching over and measuring lngide of

reinforced edges or heavy rims, Sold Direct—
Ask for Description and Price.

THE WEST MFQ. CO., Columbus, 0.
(Note—If you have a Palenled Article
I to manufacture, wrile us.)
—
in tho only instruoment made
$I-[Iu m HElDY with wl:ai];:h you can lake

measurements and draw sketch of any mechanical layout,

Gradusted in 10ths, 3he, or Metrbe Unfts.  It's a practical

tool in every way, Yoo can carry it io your vest pocket.

Bend us your name and we will tell you more, or send

Money Order taday. Yoo nesd the Ready,

READY MANUFACTURING COMPANY
Dept. B, Rochestar, N, Y.

k .'l..'!-

AN

I will send this beantiful
design with 30 miniatures
and my illustrated catalog
of Scroll Saws, Lathes,
Fancy Words, Metal Trim-
mings and Tools, postpaid
on receipt of 15¢, or send 6o
for catalog only. Address

The POMEROY

Scroll Saw Co.
40 Asylom St Rartlerd, Conn.
Div. &

SCROLL SAWS
FROM E0c TO $22.50

A SUBSCRIPTION TOI
Popular Mechanics

for a whole year costa only $1.00 and
makes a splendid Christmas present for
any man or boy, and one that lasta for

12 months. Every month there are over
100 articles and illustrations.

January, 1908, issue out in time

IFOR CHRISTMAS
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GLASSES ARE NEEDLESS

1404

in most cases. For weak eyes they are crotches—nota cure.
For diseased eyes they are wseless. Only a gentle medi-
ented massagr. can o
disenses. The

NATURAL SIGHT RESTORER

applies a sonthing, strengthening treatment that is healing

weak eyes and cure optical

but harmiess; gently exercises the proper muscles and
makes weak eyes strong hy proper massage. Hrings eye-
health by aiding natare. Y rung or old treated at home and
normal eye-sight secured for the cost of a pair of glasses.
Don't wear “‘specks,”” but write today for our free illus-

trated book.

The Natural Sight Restorer Co.

104 Broadway HH

MAKE A STOVE of
your LAMP or GAS JET

by attaching a
O Mantle

GIANT .=
- HEATER

Geiting Heat and Light at One Cost.

The Giant Heater so applied will heat any ordi-
! nary room comfortably in rero wealher, snd without
W intorfering with the light.
On Rous 1“':“& There 18 no more gas or oil consamed with the
§ heater attached than widsout,
This heater iz a scientifically constructed brass globe that accumu-

Intes, intensifies and radiater the hest from yoor central drsught lamp
nr gas job that erdinarily poes to waste—giving a thorough aud uniform

heat.

Attracts cold nir on the vacuum prineipls, thoroughly warming,
purifying. and circalatiog it. No odor, no ashes nor troubla,

This Giant Heater will fit any lamp chimney, gas Jet or mantle
barner. Absolutely no dunger, as heater in no way interfores with the
combustion.

Theie ien't a home in the conntry that does mot ot some time in
the year nged a Giant Hoaler—and suine need it all the time—~for the
bath room, sick room, bed room, den or offiee; for light cooking,
heating water for shaviog, warming babies” food, ete.

Mrs. A, H HILBERTS, Fon-lu-Lac, Wis,, writes: We find the Giant
Heater the Anest thing in 1hs world in our goest chambor, as i% takes
tha place of the stove, without takiog up any rocm.

[ ] Polished Brass, Complete, $1.50
Frlcer Nickel Pisted on Brass, $2.00

Sand to-day for & heater—wa will send it

by frst express of mail, all charges propaid.

Eatisfaction guaraniesd or money re-
funded if relurned in ten days. Booklet
and testimonials vpon request

GIANT HEATER CO., -
227 Monmouth SL., Springlield, Mass. OnGasF

lame

Irwe can’t help you, we will say so.

Are You Building A Boat?

You will need fastenings, tools, anchors, rope, paint, deck
fittlngs and a hondred other things, Write for our illustrated
catalog of marine hardware. Sent free on recelpt of be.
for postage,

A.S. MORSS C0., 4 Lewis St., Boston, Mass.

Detroit, Michigan

smoke sn Anti-Nicotine Pipe

and enjoy for onee & cool, delightful smoke, Tres

{rogn arery frace of niectina. Nothing but smoke
enters the mooth. Smokes absolotely dry—=—no
i[zz'ling. Evgry particlo of tobaces burpned—a sav-
ingof 20%,. Never bites the tongoe or mouth, No

offensivecdors. Lasts longer
than ordinary pipe. Satis-
% factiom absolutaly guaran-

| teed or money dad,
& PrstraidB0e, Antd-Ficotine
Pips Oo, Dept. A, Ottawa, I1l.

GASOLINE MOTOR THE COMING FARM POWER.—
There can bé no doubt that the gasoline traction engine
will eventually succeed the more costly team and man,
Beveral times lately Instances of men who have installed
such power with good results have been brought to our
attention, but until this time it has been impossible to
inform the interested omes the difference In cost between
the plowing by team and the use of the gascline auto-
tractor. A Kansag traveling man has made a stody of
gazoline power and gives the result of his deductions.

The expert takes as a baxls of his fignres a 20-hp.
engine. This will havl with ease a gang of 10 plows with
1Z-in. bottoms. Travellng two miles or better it will turn
over 2% acres every hour, or 25 acres a day of 10 hours.
To operate this apparatns two men will be required at
wages of §2 per day per mam, or $4 per day for the
plowing.

The fuoel comsnmed in 10 howrs will be 35 gals. or less,
which should eost by the barrel about 15 cent2 per gallon.
Thus it would cost $5.25 per day for fuel, and 4 per day
added for help, bringing the cost of plowing 25 acres to
$0.25, or 37 cents per acre. If gasoline sells for 20 cents
& gallon the cost would be 44 cents per acre.

The traveler who makes these calenlatlons says that it
will take a pretty smart team and man to plow 215 acres
in 10 hours. As In that section of Kansas where the ex-
periments were. made, a4 team and man are eo! =idered
worth $3 per day, it would cost $1.20 per acre to picw in
the old way, as against 37 cents if gasollne 18 15 cents &
gallon and 44 cents an acre if fuel is 20 cents per gallon.

Acrording to these figures it would take 10 teams with
A man to each team to plow a8 much in a day as the auto-
tractor and two men. Twenty horses would cost as much
or more than the first eost of the engine, the trouble in
caring for the machine is considerably le=s than that of
teams, and if the engine iz well made, it shonld last as
long as the animals. The repairs on the engine would
be offset by the things other than feed that enter into the
cost of keeping teams.

There I8 food for thought in these figures, which are
furnished by a gentleman who has given the matter a
great deal of time and aitentlon. As farm he]P iz yearly
becoming harder to secore, the balance is all in favor of
the engine.—Farm Machinery.

¢513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF $150

0 L2

week.
' for mmusement and physical exercise.
best people of both sexes, Quickly installed, convenlently portable. No

pln boy necded.

Is the resalt from the operation of one American
Box Ball Alley in Sullivan, Ind. Why not go into this
business yourself? It s the most practical and popular
powllng game in existence. It will make blg money in
any town. These alleys pay from $26.00 t> $66 00 each, per
Th.e 18 no gambling device, but a eplendid bowling game
Liberally patronized by the
Hecelpts are nearly all profit.  Mors than 3000 aiready sold,
and uur eatalowr is Mlree,
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Draw 250 Monthly

when taking individual instructions from

Chief Draftsman i
who will in few months’ home study
equip you fully with complete tech-
nical and practical knowledge ena-
bling you to start at above salary.
Furnish tools free of charge and
steady position when completed.
Reasonable terms and success guar-
anteed. Best trade with best future.

Address CHIEF DRAFTSMAN,
Div. 19, Eng’s Equip’t Co. (Inc.) Chicago

Learn Brlcklaylng

and earn fr i &5 to 88 per day. H r8 iz the |'||]1. thoroushly
o practical -|-:; ----- Lin Ameriem. Wets h bricklavi p'\q Tnsively
e Large, well lghted work-rooms. JI-I wetors are men of wiide
o cxperlence In h ok lny !-' x and contracting. Only 1-.-..-;--r!|||--e.
== Rt ||1 18 required to masts "I:---tl"-'-- Poaltions always open | Ses
= Lo onr il ;h- Demnnd greater than the snpply. Doy and |
i ove l:ll classes. Write ti J!i i ir lrl s il lustrated booklet

S CHICAGD SCROOL OF PRACTICAL BRICKEAYISG, 2115 W. Adams SF.Dept. | Chicage |/ S

STUDY fumomse, W o<l LEARN JEWELERS |
it 7 Il ENGRAVING

od of i nstruction, combining the Text-Book, C
Lecture and Case Book methods. Approved by KQ«@} “'l'hu Engraving School that Graduates Experts™
Fie beneh and. bAg. ree Oourses: , Oollegs, A fllélnl&ll.llf bigh-salaried and easily learned trade, tanght thorenghly B

=S e
of Lul:irr?:: nﬁpr?tidtﬂ:;nr“u? %‘:ﬁ:mﬂ"m L @ - wmd prac I1r by mrmpuadum We will teach the boginver better

Chicago carrcspnndﬂnn& Schnul of Law, R E AT
Reaper Block, Chicago.

Popular Mechanics File
for the Year 1907

We have 100 sets of the unbound, 12 issues
of this magazine for 1907. These copies are
fresh and clean and suitable for binding. Index
for the entire year included. As the supply
will not last long, orders should be zent in at
once. Price, express prepaid, $1.25.

POPULAR MECHANICS

160 Washington Street CHICAGO

wmgraving b pondsnce than he can gain in years of rigid appren-
tgeslup. o mu meww the skill of sny engraver one hundred per
sent and maks him master of the trads. The demand for compelent
sogravers far exceeds the sopply. Send for handsome illustrsted
prospectus.

Page-Davis School | oo™ 12 f&?ﬂ gy )

If you want to sarn $25 to $100 par week
L E A R N writa for our beantiful prospectus, sent FREF
upon reqicst. Weo will teach you advertising

TO WRITE [EStre
PAGE-DAVIS SCHOOL,

ADVERTISEMENTS 'Y =y e nm.nm.mup.

We teach Furniture Designing, Rod

Making, Stock Billing, Ornamental

Drawing, Water Coloring snd In-

terior Decoration by mail.

GRAND RAPIDS

SCHOOL OF DESIGNING,
A. KIREPATRICE, lostructor.

| S44.548 Hovseman Bldd., * ¢ Grand Ban:ida MMick
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Our No. 40 Cench

Teach The Boys to Use Their Hands

Every boy ought to bave a little carpenter shop
of hiz own. He can earn money doing carpenter
work for his famlily and friends and have lots of
fun besides.

Onr Youth's Manual Training Bench I=2 a whola
earpenter shop in itself for a bright boy. It s
usged In the best manual training schools in the
country.

Bench 4% ft. lomg, 32 inchea hich, 20 inches wide—fitted with
a 13inch glued up maple top 1% inches thick, with T-inch well
for tools fitted with two vices, Back board and tool rack se
abown in illnstration. Frame, glued up top, vices and tool
rack all made of hard maple.

Our catalog gives complate Information In re-
gard to this and other manual training benches,
and ft shows a number of styvlea especlally de-
signed for manual training school use. Write for
a copy.

GRAND RAPIDS HAND SCREW CO.

020 Jefferson Avenue
GRAND RAPIDS, = - - MICH.

A New
Ratchet Tap Wrench

Faten

Holds Taps and The ratchet is made
Tools 0 to 24-inch. strong and simple;
1';" 1![‘-11 ¥t mt ﬂ'“eﬂl}‘ nothing to get out
cloe quarters this - Bl of order, Mue o
you out. It iseasier good Etﬁelﬂa n,il
to tap and ream tempered. Detach
with this wrench, as handle byloosening

ou do not have to screw, and you

et go of the handle. have asmall chuck.

No. 2 Ratchet Tap Wrench, holds taps from i to4 in., $1.50

Marbach’s Concave and Convex Gauge
Fatanted

Can be
uscd ina
hundr d
differ ot
wivs

Is very accurate In laying
ont dles, speclal tools, ete.

Very handy for measuring
Hiets from 3-1n. to 1-in.

F. G. MARBACH, Maedina, Ohilo

sl L Rl o R R T T W —

LIGHT YOUR STORE

your homa, factory or business P]J'I-L‘E bettar than
yuur mrlghimns and save 60g; Lo 5cp by using our

BRILLIANT GAS LAMPS

AT $5.00 EACH, or get our
CLIMAX LIGHTING SYSTEMS

The best Nghted stores nse them. If yon
want the brightest store or the best read-
ing lamp, send us your order at once or
write fur our P, (. i—' Catalugue,

BRILLIANT GAS LAMP CoO,
42 State St., Chicago, Il.
Exclusive manufacturers of abowve goods,

TO0 “"TIMEEEEPER.''—Some one signing himself *Time-
keeper” sends us an advertlsement cut from this magazine
and a note resding: *“*Thiz I8 a swindle; they get vour
money and do not produce the article. From experience,
Une of the Timekeepers,"

As the letter was mailed on a postal card we are with-
ount even the name of the town where ““Timcekeeper' lives.

Now we know the advertlizer in gquestion to be g respon-
gible concern doing businesz in a legltimate way and put-
ting out an excellent quallty of goods, The obvlous ex-
planation 18 the order was lost In mafling or traosit, or
misdirected, or as often happens in our own office, was
recelved withont any name or address and the receiving
office 18 absolutely helpless to straighten the matter ouot.
In our own casge we alwaye have on hamd several soch or-
ders, which we ean only hold until some day comes n
forceful “‘kick,"”" often couched In undiplomatic langnage,
and even calling us thleves, when the entire fault was all
the time with the writer himself,

The object of writing the above f& to urge npon all the
necessity of unsing due care to see that in sending moner,
or in fact In writing any letter, the full and correct ad-
dress I8 glven.

GUARANTEED
Highest mechanical
eﬂicienn;.
Saves 25% of
power over all
other pumps.
Give us ¥your
pump
cations.
Hanuéumred :

¥

THE AMERICAN WELL WORKS

Aurora, Ill., U, S. A.
Branch Offices:

Chi I1L., First National Bank Building.
%‘”mg""‘s.m]”' Gl 308 Marhot St.

an arke

I N&w%uns. . J. H. Menge & Co.

i >

las, Texas, Joplin, Mo,

A
S 1z Mammer
i

4 |
e

i3, Panknlie

1. Scimor
14 Ghees Cutter
T Massurs
GClass Broaksr
B Mall Flis e
18, Marking Whasl
@ Screw Drive

Cartridgs Extractor
7. Bulionhols Schason " —

a 1. Cigar Box Opaner

1T imk Eransr
d. Clgar Cultes

& Wiss Cutter

Mads of 181 quality of ateel--fine work= %

nanship=-nicaly finished, Nicks! plated. PulW

ke wp |0 slegant leather sheath.
8 Peslgaid upon recelpl of &1.00

WM. C. HOCKING & CN.. 182 Lake St.. Chicagr
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— FREE —— PA E CUARANTEED REFERENCES:
TWO BOOKS: g2 Protect Your Idea! American National Bank,

D. C.
68-Page SPECIAL OFFER: Send sketches or model and
“Inventor’s Guide” description of invention for FREE SEARCH of Patent | P (intcnge i "
AND Office Records and Heport as to patentability, You will save Little Giant Hay Pross Co.,
¥ TIME and MONEY. Highest Refercnces, Dalias, Texas.

“Fortunes in Patents”
* What and How to lovent"

Sl M PL 9 Simplicity Itself ! $105."% e
H To start or stop, simply turn on by & man using

steam and throw lever, our machinery.
Some earn more,
FULL LINEfor
progpecting for
witer, coal, min.
eral, ofl, etc |*
Any DEPTH, k;
any DIAME- "8
TER. PUMPR =
also. Freo catas
logue.

THE AMERICAN WELL WORKS
AURORA, ILL., U. S. A.

BRANCH OFFICES
miica.gﬂ%“l.. Eir;t Natlional Bémk Bullding
vew York, N. Y., 2-4 Brone Bt.
Manufsctared oply by Ban Frﬂ.ﬂbl:lsﬁﬂ. hnl.. 205 Market Bt.

THE RANDLE MACHINERY COMPANY BBV Dltacre & Co 205 HODeFt St Br. i, Mpmn.

1761 Powers Street, - - Cineinnati, Ohio I Dallas, Texas Joplin, Mo,

THE AMERICAN LEVEL
AND GRADE FINDER

All progressive and up-to-date mechanics are getting one,
An Instroment with which at one glancve you ean get the true
glant on any line or grade, either in degrees, Inches or percent.
age, or allat the same time and will at once Indicats and give the exact distance oot of troe level., A Clvil Engineer that you may
have with you at all times, The most practical, durable and convenient Instrument of the day, The longlitndinal Recess shown in
cut ia well worth its price of the Instroment, For agency and terms apply to

SHARPEN YOUR TOOLS IT"G POPULAR EMERY |

¥ou can save trouble and save time, you can do better I E

work with less effort if you have in your shop or home a
A Practical Tool

PRACTICAL
G R I N D E R f}c:,r biavikemiths, T.'I]”_m:

It will sharpen any edged tool
in ona tenth the time that 1 era and mechanics of
all trades. It isstrong,

an ordinary grindstone will

sharpen it. ‘1he alundum ; ;
durable and simple in

congtruction,

wheel will not heat the metal
Wheel is 6 ineh

/ and take the temper out
/#=. either., We guarantee that.
e e T

Finﬂm B paatl | fum. diameter, 1 inch face, and
hat's all. Any one can do it. made of best abrasive material
for sharpening tools, Makes
3,000 revolutions per minute,
Tool-rest may be adjusted

to give any desired bevel.

Can be carried in small box
and set up anywhere in field
or shop. No belts, cogs or
lost motion, Buy it, try it,
and if you don’t like it, send
it hack.

PRICE $3.50

Mechanics Tool Works
== 185 Dearborn Street, - ©HICASO, ILL.

i Gray Li h Co.
E. E. VROOMAN, Retisersd Patent Attoroey | ™™ New York Citr, ¥.¥.

SNOLLYITTJNOD ON

ATAVITIH SAVMTV

Uniform wheels for general 5]3-050 work—special
beveled wheels for certain ut:riuapu lmplumanta.p

A NECESSITY IN THE SHOP

A time and bother saver in the home., Nothing to get
out of order, no water necessary, no chaln to buckle or
belt to break. Bmall and portable, will save lts cost
In a week when drills and tools are carried out of the
shop on outslde work.

SEND FOR FREE BOOK

Practical Talks About Practical Grinders. It will
gettle the dull tool and dull knife business for you.
Ask your dealer or send to us direct.

ROYAL MANUFACTURING COMPANY
133 E. Walnut Street, - Lancaster, Pa.




2

—

WHERE THE S0AP WRAPPERS WENT.—Home 1040, ()
cakes of soap are used per year in the Hrooklyn publle
baths, and redently one of (he bright young fellows with

1408 PUOPULARE MECHANICS ADVEEKIIBING SECTION
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@ H .
: . EARN $2,000 TO $10.000 A YEAR.
: . Wi will teaeh von to be one in eicht weeks by mail ang secure you o posi-
: tion with a reliable firm. Tl out coupon nnd send for our free book, VA
- . Knight of the Grip’ today. Address nearest office
: : NATIONAL SALESMAN'S TRAINING ASSOCIATION, £18 Scarritl Bldg., Kansas City, Mo,
L : or, LUMBER EXCHANGE, Minneapells, Minn.

ArT Panels 50c

Exquisite Indla tint prints. Size 7 x 10
These eotrancing

Studies of the Human Form Divine

are real gems— Maost Exquisite Por-
trayals of “Woman Heantifol™ ever
ghown in one collection, We gend the full
get of 12 complete, prepaid, together with

art pictures for oply 50¢. coln, stampse
or Money Order, 2 seta different $F1O0.
Send at once, to-day, to

GORDON ART CO.
Dept. C 28. 1209 Foster Ave., Chicago

ORDER AT ONCE and we will in-
Free cluda an extra fall Jength pictore
in eolors, free.

S50 life-llke miniatares of other beantiful I

Money refonded If not satiafied. I

:;-5-..,,35.000_-ro'510,0 00.

5 A YEAR IN THE
'/ REAL ESTATE
BUSINESS.

We will teach you by mail the Renl Estate, General Brokerage, sod
losurance Hosiness, and appoint you

SPECIAL REPRESENTATIVE

!l:r! thm:-l.:iusl. and largesl co-operstive real oitals and brokerage company
in America. Hepresenistives are making 8, 000 to $10,000 & year with
out any Invasiment of eapital. Excellent opporiunitios open o YO
By our syatem you can make money in & few weeks withoat inlerfering
with your present oconpation, Ouwr po-operative department will give
you mors choice, salable proparty s handle than any other institution
in the world A THOROUGH COMMEHCIAL LAW COURSE FREE TO
EACH “.VE'FIZF.\;}'.'HTATH'E_ Write for B2-page book, fren, THE CROES
COMPANY, 1017 Reapar Blk., Curcano, Tuv,
.

whom Borough President Coler is surrounded informed him
that the makers of a certain brand of soap that is largely
pged would glve a bar of soap for every fve Wrappers of
thelr soap returned to them. Mr, Coler immedistely saw
in his mind's eye 20,000 cakes of soap saved to the barough
in & year, and he sent for the man In charge of the baths,
Said Le: “What do you do with the soap wrappers?” I
gave them,*' answerad the mwan, “‘Bring them here  fo-
morrow,”” was the fnal response.

The goap man shifted from one foot to the other aml
szeemed to be 111 at ease. On the followlng mornlng the
spAp man came again.

“Mr. Color,'” announced he,
“Uthe soap wrappera are here."

“Where?" asked the president, observing that the man
carrled no package.

For answer the soap man beckoned Mr. Coler to a win-
dow. Below in Joralemon street was standing a big truck
load of furniture. There were a handsome oak sldeboard,
a hrasa hedstend, a whatnot, two or three rugs, several
barrels of crockery, a Morris chalr and a lot of other
things.

*There are the soap wrappers, sic,™
apparenily troubled otficial.

“What do you mean?' asked the puzzled borough presi-
dent.

“The company whicl makes the soap,” he explained,
fglves premiums in exchange for returned mng WA ppers.
Learning of this, and thinking that the city had no use
for the wrappers, I saved them and furnizhed my fat
with the preminmsz I obtaioed. As I conld no hring  you
the wrappers I brought down the preminme 1 bad to rip
up my whole flat to do It."

My, Coler =miled. ITe was satisfied that the man, who
was one of his most efficlent subordinates, had been In-
poeent of any  intentlonal wrongdoing, and told him to
tnke the furniture back to his flat. From that time the
wrappers have been returned to the mannfacturers for
cakes of soap.

The Inecident suggests once more the thought, '‘Why Is
thiz aMnity we so often hear of hetween forniture and
goan "’ We record with glee this Indication of a partial
sundering of the tie.—Furniture Trade Review,

N —
- -

TASE FTOUND FOR UNUSED LAMP POSTE.—Ise has
been made of the dereliet gas lamp standards In Dublin.
Ireland, to hold Aower baskets filled with plants. The
baskets are made of cast iron and bornished copper. The
growing fowers and green trailing plants make a gplendid
digplay and lend color to the dingiest of streets.

pervously and gloomily,

gald the gloomy and

e ————————————————

355 DEARBORN STREET
CHICAGO. ILLINOIS

CARL 8. MINER
JAMES LAWRIE, Ph, D.

THE MINER-LAWRIE LABORATORIES

CHEMICAL ANALYSIS AND CONSULTATION
EXPERT AID TO MANUFACTURERS
FACTORY PROBLEMS

PATENT PROCESSES AND LITIGATION F

Telephone
Harrison 3332

CONSULTING CHEMISTS
to
POPULAR MECHANICS




POPULAE MECHANIUS ADVERTISING SECTION

LET US SET YOU UP
IN A MONEY MAKING

|r WE SET YOU UP IN A BUSINESS THAT WILL PAY

itwould be considered

A Lwirly good husiness,

—— 15 L MBS HICES

] Eisy METHOD OF BTARTING DEGIN-

Ef he” MAIL ORDER BEUBINESSE, Any one of o
s almost pnywhere can make s 5 E
order business that does not make more than 85,000 a
18 not & big busiuess, and is hardly known  Therears
dreds of firms thronghout the country who sre pract
nknown and who do not earry A stock of f
4 Ing from 85,000 to £10,000 g vear, & Hit 1
B investod, It is flrmis who e madis B o nomillicn §
W Uollars & year that &re 0 well known, and many of these great
@ mall order housea started In business with a capitl] of only one
or two hundred dollas, The opportunity Torn ng money in
the mail order business is greator to-day than ey i [rre N per
cent of country people are buying by nmuail, sending eash with order.

A EY []UH IHPR“'&I‘E“ FLAH it iz possible to bulld up A great

mail order busineas by invesling
only a small snm at thestart, We furnish everything that is neces-
ganry, catalogues listing high class morchandise, hundsomely illoss
trated, covera printed in two beautiful colors jwe furnish fofllow.up
literatnre, 1p eatnlougues, ete, 3 we carry &ll gonds lated {n
our ctalog in gtock (we buy from manofaciurers direct in very
Jargs quantities), and A1l all orders foryou, pasting your printed Iahel
on packages, and send the goods direct to your customers. In this
wny we supply most of tho capitul toset you upin bus ag,  We have
had more than 37 years experience, wo know how an ill show you,
By our Improved Plan and Esasy Method an investment of 825 to
£100 is sufficient to make a good start, Don't write un Vol oan in-
vest this amonnt—wea have nothing froe, nothing to give away, but
we ofler you an opportunity toengage in business hy investing only
o small sum. We offor o plain, stralghtforward bosiness proposition
that appeal to men who think for themssives, and who prefer to work
for themselves ratherthan forothera.  If youarein earnest about go-
'I:Iu.: into business l'-.-l'_'\‘mn'r'u-]l' writs na, wa will ghow younn CREY WY,

MILBURN=-HICKS, 353 Dearborn St., CHICAGO

WHY ~ GO TO "TOLLEGE

TO LEARN BOOY KEEPING

WHEN I WILL MAEE A FIRST-CLABS

BOOK-KEEPER yo(® oW fiome

in SIX WEEES for $3 OR REFUND MONEY. Fair enoaght
Distance and experience immaterinl, Ifind POSITIONS, too,
Evezywnexe, Fugx  Placed pupil Aog. 12 st $190 Weeniy,
Franars [ cax reace YOU, voo] Have 8,007 TESTIMONIALS,
SAVE THIS AND WRITE, =

ROOM 563, 1215 RROAD-

d. H. GOODWIN, Expert Accountant, = way, NEW YORE.

.}’_'L

'l.TEn at onee TrwreHnE Distribmting Managers to repre-

gent established Mail Order Firm, $100 per month
and expenses. SAUNDERS COMPANY, Department I, Fifth
Avenue, Chleago, Ililnois,

DILWORTH ADDER

Just the Size
of Your Pocketbook

51

A Practical POOKET ADDER
that saves tedious memorandom
groat mdvantage many times duor-

1sed o
f1§+1nt, postpaid for SLOO. Made of very dora-
ble material, is enclosed in neat case with full instroctions and

work, and is
ing the day,

hardwond pointer for operating Hasno mechanism and is
operated with the point of a pen or pencil. Nothing like it on
the market. Used for totaling miscellaneons items from books
or bills, cross adding trial balances checking ete  Baves a
large amount of tiresome calculation: is practical, simple,
compact and cheap. Capacity Eﬂaﬂﬂﬂ.nﬂﬂ.ﬂrﬂ.

L e e R Ty = iy " Lt e I T EERETENTETIE IR Y n B
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" WE CAN TEACH YOU TO DRAW

You can earn $20 to 850
and upwards per week.

We have Buccessfully tanght all branches of
dui‘inf by correspondence gince 1508,
pers inatruction.

Experlenced teachers. Ar
Director educated in Europe. Positions guaranieed. Sue-
cesafol studenta everywhera, [llustrated Year Book fres,

SCHOOL OF APPLIED ART,
§9-73 Fine Arts Bldg., Battle Creek, Mich., U.8. A.

Learn Watch Repairing

Be & watnrhinak ef—you can learn this profitakie traidy
by eorrespunsdence in & few wealtl s Your own homa
by e oSl Uhart Bystem  After Foul somplets
the sourse s will know & wadoh from A to . You
wlil know just what the matier s and how to repair
ome, When you gpraduste you will be s prctieal
waichmaker and repairer !mg eompetent to B11
any positkon. tioms for our gradusise.
Ask for our Free Book. Tt ezplalos
oar gyriem snd terma

THE DeSELMS WATCH SCHOOL
23 Porry St ATTICA, INDIANA

LEARN WATGHMAKING

Hofined, profitable lsbor—Competent men always in demand, We tesch it
thoroughly in as many months as it formerly took i."m Dosa away with
tedious apprenticeship. Money earned while studying. Positions secured.
Sand for catalog.

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO.

HOROLOGICAL DEPARTMENT

BIMDL_-J’Y POLYTECHNIC INSTITUTE

I-:""-._ ---—: . Forinerly Parsons Horological lostitute

PEORIA, ILLINOIS.

© B U |LARGESTand BESTWATCH SCHOOL
IN AMERICA
£ We toach Waitch Work, Jewelry, Engraving,
Clock Work, Optica. Toition reasonable

Board apd rooms pear school ol modsrobs
|4 L
Bend for Catalog of Information

*“HOW TO REMEMBER"*

fent Free to Readers of this Pobliration:

You are no great
N Your Memory. Easy, incxpensive. Increases
KEY TO™= , Income; gives ready memory for faces, names,
suc“jg'! bugineces detnails, studies, conversation; develops will,
pabllc speaking, nersonality. Send for Free Booklet,

Dickson Memory School, 705 The Auditorium, Chicago

DO YOU LIKE TO DEAW T
That s AllWe WantTo KEnow.,

How we wiLl ¥or give a0y 0RAND FRIZZ—OT
8 lot of rexx stoer if you answer this ad.
Kor do we elalm o make ¥OU RICH IN A
wixk., Bulif ;.ruu arg anxivos to develop
your talent with a suceessful cartooni-i, so
FOuU CAI MAKE MONEY, send 8 of this
picture, with 6 cents in stamps for roxr-
vorie of camroows and BANPLE LESSON plata
and let os explain. THE W. L. EVANS
SCHOOL OF CARTOONING, 421 Garfield
Bldg . Clawvsland Ohio.

LEARNED BY ANY MAN OR EOY AT HOME.
Emall cost. Send to-day 3¢, stamp for particulars and proof.

0, A. Smith, Room 505, 2040 Knoxville Ave., Peoria, IIL

ARITHMETIC

Plaln, easily understood
SE LF volume for ALL who have
TAUGHT

SPANGLNBERG'S

not had the opportunity of
learning this aubject
thorounghly, or who have gorﬂrwn what
they once learmed, 257 pages. uires no
teacher., Send 600, (stamps accepted) for
this great book In cloth.

Edition de Luxe, $1.00
OFda A TEFILFEFR BOGOE 0

PRACTICAL
ARITHMETIC
Self Taudht
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This Book is FREE

PUOPULAR MEUCHANIUS

It Tells You About a System of Handling
Figures with Lightning Rapidity

One Thousand Copies Will be Given Away
to Those Who Apply First

i .f.i{-t{. o !f

! 11096272 S iR
U COMMERCIAL CORRESPONDENCE IE\!'

N SGHOOLS. E [
iy y

ROCHESTER.N.Y. ULS.A. Mﬂ

HIS BOOK tells about marvelous methods of
shortening calenlations ; methods that simplify
the most difficult business problems and sometimes
make It possible to do the work of an hour in ghe space
of a minute. It is from the pem of o man Who has
devoted his life to the subject of rapid apd accurate

ealeulations. Ile 15 known throughout the TUnited
Btates as the foremost caleulator of the day. Every
man should calenlate quickly and with ease. Every

buslness man must caleulate. Often a certain calcu-
lation must be made mentally and Instantly if you
would take eare of your own interests. DBy our im-
proved methods you see results without effort. Youn
multiply, add, subtract and divide fractions or whole
numbers with marvelous ease. The methods Intro-
duced by ‘this book will revolutionlze figuring and
arithmetic for you. Yon can learn at your own
home with little effort and withont loss of time. If
you are an office man the result will be seen ln your
-pay envelope. The man who figures accurately and
rapidly can do three times as much work as the ome
who uses ordinary methods, Unless you know all
about -figures that you want to know, unless you are
accurate In every calenlation, you cannot afford lo
be without this information. It costs you nothing to
write for the book: it is free; it may cost you a goodl
position or a valuable promotion to neglect this
opportunity. Address Commercial Correspondence
Qehanle 10 © Commercial Boilding, RKochester, N. Y.

ADVERTISING SECTION

'LEARN SIGN PAINTING

—
()] &

Slgn painters make £ to 10 per day. M
book of designs and lostructions will teac
you how to paint both advertising and com-
mercial gigns. No :qup;crurm-rl of Instruction,
My pian I8 complete and inexpensive, Price,
complete by mall, only ONE DOLLAR. Re-
mit with order, ONE DOLLAR. No corres-
pondence solicited. Money back If you are
oot pleased. Address

WILLIAMSON SIGN SYSTEM
Delmar Blvd and Clara Ave., 5t. Louis, Mo.

| TEACH SIGN PAINTING

EHOW CARD WRITING or LETTERING by mail and
| usraniee suceess, Ounly fleld nob overcrowded My
Instruction is anequaled becanse practical, personal
and thorough. Easy terms. Write for large catalogue,

CHAS, J. STRONG, President.

 DETROIT SCHOOL OF LETTERING

y DEPT. PM. DETROIT, MICH.
4 ““Oldest and Largest School of ity Kind.*

TELEGRAPHY
BOOKKEEPING

| EA-_H_ OR SHORTHAND

BY MAIL=-=AT YOUR O WN HOME

I-Imm Ilmmﬂll:imi:lydl? ‘Eﬂ weelllcs. Wntgm
et BUpp Ema or graph operators,
bookkeepers and stenographers, No eharge for tultion
until position s secured, Write today for particulirs
MICHIGAN BURINESS INSTITUTE,

580 jnstitute Eullding, - Kalamazoo, Mich

TOWN WRECEED EY POWDER EXPLOBION.—With-
out warning the seven mills of the Du Pont Powder Com-
pany, located a mile out of Fontanet, Ind., blew up on
Oct. 15 killing 38 persons, and injuring 600 more.
The ground on which the mills stood was left us bare a=
a streteh of desert land. Every bullding in Fontanet was
morg or less wrecked and a passenger train, 2 miles dis-
tant, was lHfted off the track. A heavy wooden plank,
cast throo :h the alr with the speed of an arrow, eraghed
through toe windows of a house 22 miles distant. Among
the Injored were over 100 ebildren in & echool building
two miles distant, which collapsed with the second econ-
cusslon.

i . A

AVERTE GUN TURRET DISASTER.—The lives of a
seore of men might have been sacrificed and the *'C. 8.
4, Connecticut' partlally wiecked during the recent target
practice off Cape Cod had not Lient. William P. Cronan
thrnst his right hand into the breech as the lock was be-
ing closed upon loome praing of explosive, Hiz hravery
cansed him the loss of his index finger but saved the gun
CTeW.

One of the blg gons in the starboard after turret was
being loaded when Lient. Cronan noticed that one of the
bhaga of explogive had torn nnd graing of the dangerous
gaiuff had fallen between the threads of the breech-lock.

As the gunner swung the lock shut be reallzed that an
explosfon would follow and plonged hi=z band foto the
breech.

———i——

ENGINE TURNS A COMPLETE SOMERBAULT, LAND-
ING UPRIGHT.—A peculiar accident occorred mn short
time ago on the Central of Georgia Rallway in which u
large engine, known as the *‘Battleship® type, exploded,
instantly killing the engine crew. The engine torned a
complete somersanlt and landed wopright on its wheels in
the field alongside the track.

= LYPEWRITERTREE
JTOEVERY STUDENT

Wa tasc)

who takes otr shorthand course

vou b mwil to be ome & competert shorthand
writer and typewriternt ] You can bearn
all this In yoor gpars time ina few woeeks
Remambar thée typewriter is yours foraver
Btenograpliors are pald good salaries Boox-
LET FrER THE ILLINOIS COMMEHCIAL IN-
STITUTE, 124 Hewlppnd Block, CHICAGOD



POPULAR MECHANICS ADI’ERTISIHG SECTION 1411

EVERY INVENTOR

Who Wants to know

. What are the most profitable
inventions,

. How to perfect inventioms,

3. The first step to take in
getting a patent

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

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

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

10. How to handle his patent to
get the most 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
BUREAU,

Journal Bldg. - - Chicago, Il

Patent What You Invent

Your ideas may bring you a fortuneif
il properly introduced, Jony ewm
o |l i Our three books malled free
[ *“U. S. LETTERS F.hTENT" gives full
Information in patent matters,
“THOUGHTS THAT PAY" :im st
of what to Invent.
“THOUGHTS THAT HAVE PAID" plves
history of &uceessful Inventions.
Writa for them. E
Cash offera for certain Inventlons, Wo
chirge for reports as to patentability; send
gkoteh or model,

__ B O o fuy retuwmad,
[y WOODWARD & CHANDLEE

PATENT ATTORNEYS
1255 F Street, WASHINGTON, D. C.

PATENTS fzzt

Procured

Write for our handsome new book.
Full information.

Bevans & Bevans®y, o carodssids.

LET ME SELL...:o
YOUR PATENT i i

Patent Salea execlusively, lI :-- n I||s'|. TA
PATENT for sale, o ﬂ:'. of, Or write
WILLIAM E. Hﬂ‘i"l'
PATENT SALES EPECIALIST

200(J I Broadway, New York City

BUSINESS WANTED

I can gell any Business, Farm or Real Estate that
issalable, no matter where located. 1 reach the
people who buy. A trial will convinee you, Es-
tablished 1881. Ifyou wantto buyoreell, address

FRANK P. CLEVELAND, Real Estate Broker
1308 Adams Express Building Chicago, Illinols

$5 EARN $5.00 A DAY $5
Learn to be a plumber In from 4 to 6 monthas

on egay payments, For particulars addresa
BASTER PLUMBLES' TRADE SCROOL, 3415 LINDELL AYVENUE, 5T. LOUIS, MO,

“MR. INVENTOR"”

Our Business is to Perfect, Develop and Manufacture
your invention. All modern facilities are ours, and we
are at your service. We employ Expert Mechanics on

Speclalties, Dies, Punch Work and Models
Send us your drawing or model and we will enbmit
our lowest price.

MONARCE TOOL COMPANY, 124 Opera Place, Cincinnati, Ohlo

PATENTS

Carefal attention given to the mun:ntlnn of business before
the patent office. Patents procor nnd noai torney feo mlled
for nntil patent is al uwe-d {23 yoars experienca.) Write
for “Inventor's Guide.” Address

Franklin H. Hough
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PATENTS

POPULAR MECHANICS ADVERTISING SECTION

SECURED PROMPTLY and with epecial
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 Inveators” Ideas.

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER,

PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFERENCES:—Globe Machine and Stamping Co., Murray Englneering Co.,

‘\Iurgan Machine and Englnesring Co.,

Herkshire 8pecialty Co., Stewart Window Shade Co., Macon Shear Co., Acme O auup}j}r g Ipmnmtt Pencll Co., Ballsb
rewlng

Tire Assoeiation of Amerlea, Oakes Manufacturing Co., By-Froducts [‘u Alabams
Richmond Electric Co., Ballway Surface Contact wupplle*a Co., National Electrle Works.

r. Parker on November 1, 1903, after having been & member of the Examini i}
over five years, resigned his p-mitian as Examiner to take up the practice of Patent

saptle SBupply Co.,
M

Address 210 Dietz Building

0., Natlonal Offset Co., Antl-
Corps of the U. 8. Patent Office for

W,
WASHINGTON, D. C.

ATENT PROTECT YOUR IDEAS
Send for INVENTOR'S PRIMER.
————— MDD PFPATEXT, NO FVFEE,
Patent Advertlsed FREE,
MILO B. STEVENS & CO., ™u™
S853 Fourteenth St., WASHINGTON, D, C.

Branches at Chicago, Cleveland. Detroit.
==

INVENTORS

Our Brain Belungsr' To You

ur
Lebean fire Free of Charge. Al we wanb o redarn s to baild
yuirr Moslel, Spectal Machinery or Touls t0 mannfactore shioet-
il wonds or sibfes of any kind.  We are expieet! nupschanbes
amd vur pxperh 4 lui'r-t"a oyer thirly ¥ears. l‘-«.lrhlultu.li ni- fres,

alsy our Houeklet I'ﬁ
A. NACKE & 2405, 9th Street, Philadelphia, Pa.

Wi kave hnlpod agreat many over mechankeal difienitiee

WE CAN SELL YOUR PATENT

Wea can form, finanee, and promote mrporntlnns Send
$0.25 for terms and three months’ subscription to

LAMSON'S INVESTOR, 153 Milk St., BOSTON, MASS.

PATENTS ™5n

WATSON E. COLEMAN
Registered Patent Attorney

626 F Street, N. W. WASHINGTON, D. C.
Advice and Book Free; Highest References; Best Servicesa,

and TRADE MARKS obtained,

PITE“TS defended and prosscoted by

ﬂ A]ﬂ:nmler & Dowell P'ntq nt Liw-
ers. (Established 18573 “F." 607 Hh

N.
ASHINGTON, D, C. Louk ol lnEu-ruuumn. L-u,nt FREE

¥

The Oldest Exclusive Patent

Sales Business in America

1096 Granite Bidg.,

Rochester, N. Y.

MODELS. and GEARS

INVENTIONS PERFECTED
CATALOGS FREE

UNION MODEL WORKS., 191 South Clark St.,

Chicago, MI.

- l‘auh ofters for eertaln
r Inrantiuui. Book “‘How_to

Obtain & Fatent® 2nd “What to In-
vent' sent free, ‘-arnll rough sketch for fres
report as to pat:'nh‘ ility. Weadvertlse your
¥ patentfor sale at cur expense,

Patent Obtained or Fee Returned,
CHANDLEE & CHANDLEE, Patent Att'ys,

{ Extadloebed 15 yeare)

045 P. Streel, Washington, D. C,

“HOW AND WHAT TO INVENT,” anll

“HOW TO OBTAIN PATENTS,” explained
FREE. CHESTER W. BROWN, Patent At-

— Invent

torney, 996 F. Street, Washington, D, C.

P.

ATENTS

¥aluuble Book on Patents FREE. Tells how tosscura
hem et low cost, How tosell a Pateot and What to
valaable to Invemtonn, . Fall of Money-Mabing. Patent Tatorme
nn (L] Li nven ¥ R (1§ [l [R5 T 5 “
tlon, NEW BOOK FREE to sll who write, & = o0

O'MEARA & BROCK, Patent Altys.,
918 F. STREET. WASHINGTON; D. G,

ENTS that PROTECT.

ﬂur3 books for laventors mailed on recaiph of 6 ota. siam

R.5.&A.B.LACEY, Washington,D.C.  Estab. 18

™ We give yon PronF of the mfmcy value of the
patents we procure.—L. & L

?f la Féraarax.u;ﬂtu fiur our beauti=
ul “ Gun Guide an
Catalog'’ for 1907, It's FREE
Hves more points on guns than any catalog
lished. Glves best prices and most complete ina.
| THE HOPKINS ¢+ ALLEN ARMS CO.

IF you are interested in any Kind

—_—

YOU NFED MONEY
WE WANT AGENTS

PHOTD KNIVES

$1200 PER YEAR

OF QUALITY ]

Bell at sight to

everybody, net o8 S S s

i '25 per “‘Hk ETE’Hd} Az or stes] hlades mﬂtﬂﬂd.
Ve place any photo, pame or emblem under the transparent

| handle. Exclusive territory to arents, Wrlte for terms and |



Fifteen Tools and one palr han-
dles for all, A complete and dis-
tinct tool every time you change it,
Made of tool steel, dr IE. forged
gionnd, tempered, pollshed an
warranted. Simple, convenlent,
compact, low priced. Yoo may
have a whole ehest of tools, but
you will want thls one when ¥ou
geo it, and once g:u have used It,
you wonld not withont it for
twice its cost, Bample get to Yo,
pre aid for #3.50. Saleamen want.

‘rite for booklet. Do it today

CURRIER, KOETH MFG. CO.

COUDERSPORT : PENNA.

WINNING OUT ON A PATENT. "‘CUTS BAR |RON -
Al \SOFT STEEL QUICK

wonds, Jack was a 4_n||-¢|""hl.":lillllﬁ all-round 1'|:m».|.:iui=¢'l who
inherited an inventive instinet from away back. He had
contrivedd a number of novel deviees, nome of which, how- For Bepalrmen, Blacksmiths, Tinners, Machin
ETEE, I:B.-d”hrul:gl:t him very I;ulllf_rl.blo r:i-mrn:«c.“| first fmvt Ists, and all Matal Workers who cut rods of soft
him, a sllm, nervous young fellow, when octing as fope- s ot pey

man In & =hop where 1 was having some strendous mechan- o rgzitr']:.w&,‘ﬂlnﬁlﬁug?ﬂﬁfr e
ical experlences, * Ever since we lhave been on terms of Caf ¥, Bpee g -

Intimacy, and hiz wioning out on a patent may prove an . 6 I i "

object lesson for the ambitious young mechante. THE KID CUTTER
Two or three years after 1 first knew Jack, he went iz only 17 inches long and weighs only 75

to work for a concern that manufactured 8 zewing-machine pounds. Cuts bar-iion or soft steel 114 in.

attachment for meking wp kolt underwear. Thiz deviee ar :
automatically trimmed the seams of garments very neatly, x % In. round and under. For des-

gyuite near to the line of stitches. It was done by a paie H criptive ¢lrcular and price,
of tiny sclgsors set close bebind the ncimiih-., fni-hinh k- 'r__ address

tinnously clipped away the waste fabric durlng the process 5 . r v
of sewing. The manufacturers had secured a patent on g 5 ﬁ- H-& H. S. thﬁSL-’thD

the secissorz arrangement and seemed to be dolng well. ’ " .
They were in some way backed by the Bkinner Trading < Box 13, KEE!“"'""’—" N. Y.
Company, npem whose sewing machines the attacliment
was exclusively o=ed.

But Jack found out that the clipped edges of the fabric,
g0 close to the =eam, proved harsh and irrlitating to toe

skin, and econsiderable complaint was made by  dealers
about garments zsewed and trimmed in this manoer. Troe Illl-lll GEHUI"E ARMSTRO NG
to his Inventive In=tinet bhe began to look for a way to

make a better seam. There wasz a demand for something AHMSTHOHG

different. He worked over the problem for months, but Btﬂckﬂ Dlﬂa

had arrived at no satlefactory results. There was a dim ’ ’

!“{ ¥ 1 = ¥ l|"' L1 o LWL

ldea Acating around In his bealn, bot it would pot mate- coons HA?E PipB-Thrﬁadi"g

riallze and he was becoming discouraged.
One day a4 man wag senl out from the shop to a near-hy TH'S and

factory to look after some machines that needed repalrs.

Before golng, he gathered up a bunch of tools to take cuttlng TOOIB

along. These bhe wrapped and tied Into a H"f'ltrl*d]rl:u'll;t;:ti

anid was looking for a knife to cut the stoul cor 1w had

used Accomplish REAL V ork.
““All right, Smarty, 1 will.”" He placed the leose end 315 Knowlton St.

of the cord over a vise, strock It a sharp hlow with a

hammer held at an angle, and the stout twine fell apart. BRIDGEPORT, CONN.

home, began experimenting agaln. It was two or three

months hefore. he bad completed a working model that

“pshewed off'" or separated the fabric by compression,

“Chuek vour knife over to me a moment,”” he called
to Jark, who was at the next bench, Jack felt in his
pockets but his knife was misslng, and he answered back,

*ang -

Jack had done the same thing a hondred times.  Baot

thig time the actlon had @ peeslinr slenificance.  In o a o" THEM Send for Catalogue
flagh the vague idea in bis mind materinlized, and a way
to trim a seam without sclssors appeared to him.

“Chew 1t off, Jim.""
He nursed his discovery carefully and that evening, at

SPECIAL MACHINERY

close up to the stitehes. He attached it to his wife's We design and build special machinery. to
sewing machine Hn:{ it worked perfectly, making a seam order in any quantity desired. Cut gearing.
az =#0ft and agreeable as any other portion of the garment.

There was nothing found to interfere in a preliminary CRARY MACHINE WORKS
seareh by his patent attorney, who was partleularly en- 35-41 Indiana Street, Chicago

ATENT GUARANTEED. PATENTS SECURED OR FEE RETURNCD.

Send model or sketeh for frea n-;#rtu to Patentabllity. Send for fines uhllclﬂum ever js-
uuni for fres disv-ibution “HOW T0O OBTAIN A PATEN with 100 MEEH&HI{ML mnvF TS llustrated and
,and “WUAT TO INVENT,” containing valuable LIST OF INVENTIONS W

ONE MILLION DOLLARS S5k i eder g o over. s vt et

EVANS, WILKENS & CO., 615 F Street, WASHINGTON, D. C.

Please Mention Popular Mechgnies
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Anyone Can Now Secure a Perfect Figure

You can add from 2
shoulders, and increase ¥

to & inehes to vour height, broaden your
rour chest measurement by the sumple,

liarmless and ]'n';;r:tiq-ul invention of a Lusiness man,
Neither operation, electricity nor drugs are needed to secure

these happy r
ates
young or old
ment in the
seientista and
iu-,: colleges
ihle fi_llf'“
v L'.ll]"! Iesl |].1_‘\

Exa L'H}' how

it. 1If you
perfeet figure,
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19C Unity Bldg. = Rochester, New York

Buy Dividend

Paying Stocks Now

We have investigated several good dividend-paying min-
Inf gtocks, paying 12 to 20 per cent, which we can con-

entiously recommend to conservative investors.

Whether you bhave E1M) or $10.000, you can take advan-
tage of these exceptlonal opportunities if yon =et now.
Quick action {8 necessary, a5 these stocks are listed and
may advance Any Jday.

Write at once for full and esmplete information about
theze exceptional investinent opportunities, priees, terms
of payment, ete.

We buy, sell and exchange all kinds of stocks and bonds.

Call or write today for our free market letter and Spe-
clal Clrenlar No. 64, giving full partienlars of & certain
lzted dividend paying mining stock that nets abont 114
per cent per month cn lbe investment at present prices.

UNION SECURITY CO.,
461 Gaff Building CHICAGO, ILL.

The INDEX]

to Vol. IX (1907)
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is now ready.

Mailed to any address on
receipt of 10 cents in stamps.

I thusiastic over the outcome and encouraged Jack to he-
| Hewe that if they didn’t ran op against something in the
patent office not vet issped, the way was clear for a browd
claim.

The mills of the patent office grind slowly. Three or
four months passed before the examiner reached the case.
Then he threw & bomb-shell into Jack’s path. A sim
ilar device, not yet allowed, turned up, that antedated
Jack's only two or three weeks. The thing that Jack
feared had oceunrred during his indecision.  Another had
stumbled on the same thing, or else his invention bad

leaked out and someone else had gotten abead of him.

Mr. Campbell, his patent lawyer, promptly notified the
patent office that he would contest the priority claim, anc
called upon Jack to find at least one disinterested and
trostworthy witness to support him. Jack had been so
secretive In the matter that be could wnot recall anyone
who had seen his device or to whom he had spoken
abont it.

“Well, think it over," =aid Mr. Campbell,
Fou may remember someone we ecan eall (LTI
be able to establish definitely an anterlor date.
do that. our way iz clear for a patent."”

In the meantime a master was appointed to hear the
testimony, uwpon whose report the examiner's decision
wonld be made. Within a week the ecase would come uap.
Jack had yet mo one to corroborate his claim that the
actual construction of his device had been worked oot
some months before the date of his application for patent.

Then something happened. Going to lunch one daw,
Jack met Jerry Symons, an old shopmate whom he had
known for yvears, but had lost sight of for several months.

perhaps
We must
If we can

After the nsual greetings Jerry blundersd out, “How s
the patent coming on, Jack?
“Patent! What do you know about my patent "

YDon't you remember the night T ealled at vour house
to get you to =ay A good word for me at Cralg's¥*

“Why, Jerry, I had forgotten all about it until this=
moment.””

“Well, T didn't forget, Jack. 1 made good money at
Cralg's until my failing, you know™'—raising his elbow

and bringing hiz hand to bhis mooth—*"got the best of me
again. You were puttering away over a sewing-machine
contraption that evening. and while you dide't explain it
to me specially you started up the machine, which trimmed
off the eldges of the cloth as it was sewed, jost as neal
ag wax. You showed me afterward that the seam was as
goft as velvet. It doesn't take an old toolmaker who's
been around machine shops all his life very long to see
how a thing, works. Why, It was great. You had the

{(Continmed on page 14185
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BE A DOCTOR OF
MECHANO-

WHAT IS MECHANO-THERAPY?

This word (pronounced Me-Kan-o-ther-a
p-el} may sound unfamillar to you, but the
subjects it embraces are not,

Our course Includes thorough (though
simple, plain, easy and well Wustrated) in-
struction in Anatomy, Osteopathy, Physiology,
Diagnosls, H:-'irieu &, Dietetics, Hydro-Therapy,
Hypnotism, Mesmerism (sclentifie), Suggest-
fve Therapeutics (medical), Vibration, Oscilla-
tion, Physlological Mechanics, Professional
Ethirs, the Establishment of a Practice and
an origioal and exelnsive Syetem of Manuzl
Therapeutics practiced 1w one of the oldest
clinice in America and taught only by this
College.

We fully explain the character of every
body function such as secretlon, digestion,
motor and sensory stimulus, osmosis, clreu-
lation, nutritlon, reproduction, ete,, and teach
the practical or direct application of the
above methods of treatment to the ekin,
tis=nes, muscles, nerves, intestines, stomaeh,
Hver, heart, pelvie contents, ete.

Exneh student 1s also thoroughly tralned to
recognize the symptoms and character of all
digease s and given careful Ingtruction, before
he graduates, how to guickiy and snecessfully
bulld uwp a large and profitable practice,

INCOME $15.00 PER DAY, FOR-
MERELY A BLACKSMITH

ind weed

tiom.

respondents. )

Mechanc-
Therapy ?

state of Illinois is granted to each student on receipt
title of M. T. D. to his name. This diploma may be gained by any man or woman of
common school education and average intelligeuce in six months. There is nothing diffi-
cult about the course. A student may study in spare time and take as long as he or ghe

desires. Instruction is given entire]‘;rihy mail and with the greatest success. The cost of tu-
t

“The man who
me o
take o course tn
Mechoano-Th e -
apy was former-
Iy a blacksmith
twith  only  an
ordinary educa-
Toulay he
wpracticing
drugless healing
with an average
tnoome of $15.00
per day."" { Nawe
suppdicd to cor-

What Can an M. T. D. Earn?
$3000 to $5000 a Year

No Doctor of Mechano-Therapy
should earn less, for the demand
for his services 18 very large and
growing daily in every part of the
cotntry. Instructions how to build
up a practice shoold enable an
aversge student to earn thismuc
mongy the first year. We show
you how and help yon in every
way. An office is not easential at
the start, and no u:a!wnmve equip-
ment is required. The profession
offers an idesl opportunity to
those of limited means or ofher-
wise who wish to follow a digni.
fied ealling that provides short
hours, intensely interesting work
o handsome income and ]H:i‘tﬁﬂnu.i
independence,

Short, Easy Course

On completion of
the course a diploma
authorized by the

on 1s reasonable and
may ba pald in Install-
ments if desired. For a
llmited period we are
offering speclal rates of
tultion to new students
amd inﬂu? amh!t:iuun:
pareons good mora
character to write us at
once for the college pro-
spectus, a hooklet 1llus-
trated with photos of
suceessful studenta.
which will be mailed
1_::1'::-11113'}!5,r free of charge
to any Jresnunreﬂu!pt
of simple request. Send
today and learn all about
this  splendid oppor-
tunity for advancemesnt
which, please nole, is
open to you e,

Address the Secrezary, Dept. 625,

Americagr College
Mechano - Therapy

{Ohartered)
120-122 Randolph Streel,
CHICAGO, ILL.

i
m

LL )
i
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Mechanc-
Therapist?

of which he may add the honorable

averaging ov-
er F20.00 per

TReFeasiHy.
can still fake
care af more
practice, oz 1
e enly speiid-
tngrabowl thres
hours per day
4
which
plecsant
brings me in

peopla™
{Nome sup

respondenis.)

1415

INCOME FROM
$3000 TO $5000

What Is A

WHAT IS A MECHANO-THERAPIST ?

Mechano - Therapy is the Physlological
Treatment of bodily ailments just as Sur.
gery 1s the Operative, and Medicine the drug
treatment of disease, The Doctor of Me-
chano-Therapy treats ehronie dizeases Buch
1z Rheumatism, Dyspepsia, Paralysls, Debil.
ity, Constipation, Nervonsnses, Heart Dis.
ease, Diabetes, Muscla Waste, Obeslty, Stiff
Jolnts, etc ; ete., that cannot be relleved by
elther the drug or the knife. He nses reme-
dlal methods of every kind except these two,
His eurative messores are the vital forces of
the body itself. He Is master of the wonder.
ful processes of the human body and em-
ploys them to overcome the rongestion
inflammation or unnatural growths to which
chronic diseases are due,

The Doctor of Mechano-Therapy s In
redality a private practitioner In the methods
employed al world renowned Battle Creek
and other sanitarlums conducted on BMe-
chano - Therapy principles, He ejooys the
respect of the community and the support
of the medical profession,

"
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‘TYWant YOU” I

i Youn¥ Man! Young Woman!

Thinis tha head of & great established
l:ﬂm!lﬂ-““d-ll enterpriss, wpeaking fo
vou. He nesds COMPETENT ASSIST-
ANCE—and st once, 1f Fouwill
uiilize your spare moments, for

only n fow short weeks, with one J
of oor Easy Home Bindy Courses
of Instruction, a good-paying pe- I
gition and rapid promotion awalt

you. Competlent and thorough

STENDGRAPHERS, BOOK-KEEPERS, CONYENTION REPORTERS,
RAILROAD MEN, ELECTRICIANS, STEAM ENGINEERS,

sunh a8 wa gradnate, ars in constant demand—ihe opportuni-
tiea for ¥OU are greater thafi ever. Tell us which profession
you prefer, and write tﬁ‘:fl-y for l‘llp!rb FHEI: B K; tells
baw young mon and women rise in the world=—with our ]ngp.

Freaport Correspondence Schools. Rice Block 28 Freeport, LIl

You Don’t Know Tobacco

in all itsa excellence unless you have smoked Fremch's
Mixture, which comes to you direct from the factory In
all its original freghness and richness, Justtry it once, and
note how superior it s to the average tobacco sold by dealers.

FRENCH’'S MIXTURE

is carefully blended from the cholcest North Caroling Golden
Leaf, and gives a fragrant, rich and smooth smaoke that is a rev.

glation to those who have relicd upon the store-
bought kind. Ourdirect-to-consumer plan insores
a perfect, satisfying smoke at all times, Try it once
and note the difference—see offer

at the right. It is truly Send 10 cents

“The Aristecrat of Smoking Tobacee™ j:-n:““;-o o
Not eold hy dealers, but direct fnmplumrmu

: to smokers in perfect condition m:ﬂ; m

French Tobacco Company | *ill be a de-
light o .
Dept. 51, Statesville, N. €. |ome 2 70

'l T '
Mount Birds ON I HE et

lh. work 18 ont by neing the “Which Way"

> kﬁ%mfpﬂ:"g;;ﬁ “ﬂ:ﬁfﬂ:ﬁ:ﬂ Pocket Level, Size of a silver dollar, 3, 1n,
5 to tan skinsand make rugs. Be your own taxider- "‘“‘"‘i nestly nickeled. —Sampls for 26
mist. Degorate your home with your beautiful b d-cent stamps, (B Callper catalog free.

=
LSS trophles, or increase your incamo aslling epect- - .
i o o geers Bty Hlckly N E. G. SMITH 0., : Columbia, Pa.
\ 1earned in gpare time, by men and women. iFh 57 Liberal Inducements to Agents.
LS eodorsements by thousands of stuodents, 'Write to-
59 dav forour t free book *“How (o Moont Birds and
Animale.” Free—write today. N. W. SOH0M0L
OF TAXIDEEMY, Box 58 H, Dmahu, Neb. (Continued from page 1414)

sclesors attachment beaten a mile.  But, honest, Jack, ]
never whispered a word abont it to n s2oul.’”

“How long has It been since yon saw it, Jerry:''
lf Ynu Have “It must be five or six monthe 1 got the job at

Cralg's and went to work next day, and the time-keeper
there can give me the date to the hoor.'
“Weli, come with me and let's get lonch same place
where we can talk, and I'll tell you the whole story."”
After n long talk and a good dinner Jerry accompanied
Jack to Mr. Camphell's office. where

he submitted to a
rigid preliminary examiunation as to his constructive knowl-

Let Us Send You FREE ON APPRO- edge of Jack's deviee and the fixing of a prior date. The

s ¥ master’s report to the patent office resolted in the fssu-

Vﬁl. a SI Pair of MEEIC Fmt nni:;i. tnf ||li"|: ;mh:.nt Ii‘:i .Ht']-;, - ; " ,
ut another formildable boulder appeared across Jack's

Drafts, the Great Michig‘an |1:|.it'{:. ;\.ﬂer 1":;. ]:ru-ri-lfru;i ll‘[ii- mtls-j:;t !lltr opened mgntlutlull:a

2 with n Mr. MeFarland, who hailed rom Lhe west. He

Emmﬂl Remady wh“:h was past middle age, flourished long, auburn side whiskers,

15 Curing Thﬂ.uSands was largely Iloterested im varlous enterprises and bore the

repatation of being at least a half a millionaire. Besides

he looked as If he were a fighter. The plan in view was
Send us Ynﬂr Name T'Udﬂ}’ to place the new trimmer Into the hands of manufac-

s turers, who, Instead of buring the attachment outright,

We want to E(‘I?lt_l every reader of this paper gshould be required to pay @ monthly rovalty or rental
who has Rheumatism in any of its forms a for ih} use, ; !iic'l"ujrllan;l Fl'uﬂ- to furnizh suficlent caplital
. P iy 5 ito equip a plant with facilitles to make the trimmers and

regular $#1 Pair of Magic Foot Dl:ﬂ.ftﬂ Free snpply the demand. The royuities received were to be
on approval. Try them first, then if you are ghared equally., But definite arrangements had not been

: : . made.
satisfied with the relief and comfort they Then & representative of the Skinner Trading Company

give you, you ean send us the dollar. If not, called to see Jack,

we take your word and will not ask or ac- “I wish to talk over a late patent i1ssued to you."" he
3 began. ““Yon may not be aware that we own a device

cept a cent from you. You decide. We have which 18 practically the eame thing."

a truly wonderful Remedy which is curing L device in ane alﬂ‘whrrtﬁ‘?r‘& Innuirm Jack,

" . “Well, no; we consider 0 e value for factory
old chronic eases who have suffered as long purpoges—too =low and uncertaln In itz action. We took
ag 30 and 40 vears. No matier how bad your it over from the patentee for a small sum, a2 we do most

" TRADE sARH },- __ sewing-machine attachiments offered to s, You ought to

1 gop one eollection.””

“You say this trimmer you have 1s glow and uneertaln.
Then It Is unlike mine, which is rapld and trims clean
amd  sure.”

“Would you object to showling me vonr attachment?”

1 oam soreyv 1 haven't it hers lmln}.‘.”

“Well, it Iz Immaterinl. (nr experts have thoroughly

. = - L . 1 3 ipvestizated vonr patent amd 1 am instruocted to say that
case, Mor how many rf-m[.qiusrhma disap Aty wHeRnt 1o iate L on fhe niacket ol he et by
pointed you, don’t give up. You must try prosecution for Infringement. However. as yon have heen
Mug‘ic Foot Drafts, the great Mighigﬂu fure, at some exponse in the matter, we are willing to tnlﬂ:] your

. p . . patent over, as we have done In other instances, and pay

There is relief in every pair and we are Ei|E:'I you a nominal priee, say $300, for the asslgnment of
confident from the many remarkable cures 11;19 entire F;ght. u!ﬂ.i and interest fm. Bame. ltj Fou rde-
. & cline our offer, and In the event of your sposing of n

thEF have 'Wl'ﬂl.lght that they will eure you glngle attachment, we will begin suit, simply to protect

that we make the above offer. Don’t pass it our manufacturing rights. I am ready to close with you

. L] today., Tomorrow my proposition may not he so favorable.'*
by, but write today to Magic Foot Draft Doea an Irishman hete snakes! Well, so did Jack hate

Co., 1251 Oliver Bldg., Jackson, Michigan. lawsuits, He thought fast. He had no money to fight the
Our new booklet (in colors) about the cause Skinner people. It was mot likely that MeFarland would

' go anv farther. He wasn't buying lawsunlt=s, Hadn't he
and cure of Rhenmatism Free. ik T Gage TEM =i

e a
Please Wentinm Papulge Werhanies
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Last month we proved to many people that they could make $3,000 clear profits each year.

:f Epc;:;eur?:i{ $3 000.00 Cﬂ.n be Made ﬁ; .

This gear, next year, and the years after C]eamng houses by our patented machinery,
by energetic, competent men. Over 300 operators in as many towas in the United States. ..:nr"

We make the most efficient stationary svstems for Residences, Hotels, Office Buildings, Etc.
Central Booth Machinery Bidg., Jamestown Erposition

= F?-h Genl. Compressed Air and Vacuum Machinery Co.
: 4 4452-B Olive Street, ST. LOUIS, MO. T

#
H WRITE T NG Bl o e, :3 WE 0WN THE PATENTS
o FO RER.TALD{- R ol A A A "'““E RROSECUTING

January to December |

SuUN MON TUE Wl Thr FarblEa

B9 85 35 $5
2, '*J SS5 &5 5.5

Brooks’ Appliancs 18 a new sclenti-
fle discovery with automaticaie cugh-
fona that draws the broken parts to-
gethier and blnds them as you wolil
& broken limb, Tt absolutely holds
I’Irru]_';‘ and comfurtably and pever
glips, nlways light and cool and con-
forms to every movement of the body
without chafing or hurting. 1 make
it to your mea and gend it to you
on astrict guarantes of entlsfaction or
money refunded and T have put my
prive sgo low that anybody, rich or
poor, can buyit. Reme mher I make
it to your order—send it to 1.- L =00l
wiear it-and if it doesnt gatizly vou,
von gend It back to me and Twill refund your money. The banks
or&ny responsible citizen in Marshall will tell you that 18 the way
I do business—always absolutely on the ggquare and I have sold to
thousands of people this way for the past tive yeira. Hemember,
I use no salves, no harness, no les, no fakes. 1 just give you a
gtraight business deal ata reasonable price,

C. E. BROOKS, 5774 Brooks Building, Marshall, Mich.

After a 2 to 3 months® course
inthe

PLUMBING, BRICKLAYING \ /
PLASTERING L A
OR ELECTRICAL TRADES ‘*"' &

We teach by Practical and Indi. .
vidual dinstroction given under
I{'tLl‘iI warking conditions, Trade -g
That Pay and enable vou to ear
$5a dﬂ} andover upon gr fuiu']qu:u

Tools take the place of Books.

If you cannot attend school, we
teach by mail giving Practical In-
struction at vour own home,

Our _f:ree catalogue tells all
about it. Write for it today.

COYNE TRADE SCHOOLS

b8 W. 24th St
NEW YORK
87T N Ashland Ave.
CHICAGO
237 Eighth St
SAN FRANCISCO

7 Geisha Diamonds

THE LATEST SCIENTIFIC DISCOYERY

Bright, sparkling, beautiful. For brilliane
they equal the genuine, standing nll test an
EIIZ.-"l'G experie,  One twentieth the £.X PETLsd.

pnt freo with privilege of eximination.
For particulars, prices, ste., address

THE R. GREGG MFG. & IMPT, CO.
Dept B, 201 E. Yan Boren Street, = Chicago, IL

R-U wmestovor ELECTRICITY

7 s z : Limited offer. One Set (No, 1) Comprising 10 Leading Inastro-
; |1 o micnts #8850, Jubjor Set (No. 2) T instrumerts 8450, For eipei-
: Q A~ K A | fars, address PALMER ELECTRICAL INSTRUMENT

U, N.W. cor. Filbert and 38th Sts., Philadelphia, Pa.

HAIR S

The ONLY WAY to tell the canse of falling hair in men and
women 8 to make a MIOROSCOPIO EXAMINATION of the
hair. When the DISEASE ja ENOWN the CURE CAN BE
PRESCORIBED. Bend a fow hairs to Prof. J. H. Austin, the
thirty (3 years’ Bacteriologist and Bpecialist in Diseases of the
Hair, 8kin and Bealp, and roceive, ABSOLUTELY FREE, a
diagnosis of your case, a booklet on Care of Hair and Bealp, and
a box of the Bemedy which he will prepare for yoa.

fr — ; Enclose 2 cent postage and writo today.
J PTEGOGE. T 7 ATSTTN @ a004 ATl osis T esdes TIde ~ETe 40 777 1
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ENTERPRISE IN THE WORLD

THE YUKON BASIN GOLD DREDGING COMPANY is an international company organized vnder the territorial laws of the
United States, registered and sanctioned by the strict laws of the Dominion of Canada. Its properties are 105 miles river

,rnr more than 10,000 acres on the famous Btewart River, the richest gold mnnﬁlmr field in the world.
absolute from the Canadian Government through Willlam Ogilvie, u
and actual field manager of the Yukon Basin Gold Dredging Company.

THE GOLD DREDGE A WONDERFUL MODERN INVENTIO

A

frontage

install twelve as rapldiy as it is possible to make the &
Thizizthe hiﬁe&t gold dredging proposition in America.
than 81.06 per yo

$10.00 2% $1.00

Fabulousfortunesare being made dredging in California on ground averaging only 15¢ per yard,

INVESTED. We consider this stock intrinsically worth par, and that in & reascrable
length of time it will be paying large dividends on that amount. A limited amount
of full paid, non-assessable stock will be sold for development purposesat 10 CENTS perzhare; soon to be advanced to 28
cents; Parvalue 81.00. Btock may be had on ten monthly installment payments,

Write for prospectus containing minutest details. Write and ask questions. Address

YUKON BASIN GOLD DREDGING CO.,

ADVERTISBING BECTION

GOLD DREDGING

Title
former governorof Y 0 Territory and now president

Each dredgeput inthe fleld will do the
work of 1, men, and we propose to
ments. The ground is fully tested and immensely valuable.

reful tests covering 30 miles of our leaseholds averaged more

184 SCARRITT BLDG.,
KANSAS CITY, MO,

for FREE BOOK on pat-
Wae charge no fes

_"' £ patent,

o= astothe patenta-
bility of your in-
vention free,

Shepherd & Campbell

214 A MeGill'Bldg.
Washington, D. (.

g

ARE ALWAYS G00D

Lucky Horseshoes 10c.

Three sets for 5.,
Etart a collectlon—they sharpen the wits and
brush up the brain, L0 assortment, postpaid, for 76 to
introduce Catalog. Western FPuzzle Co,, §t. Fanl, Minon.

“HELMET” REFLECTOR

For Window Lighting

._‘1
“".

)

i
e 5

It s especlally designed to meet the requirements of
llghting high and shallow show windows. Produoces an
B rmﬁm&teu' uniform llumination over goods displayed
and glves the user & 25 per cent inecrease In efficlency over
the old style carbon-fillament lamp. The fatslde ks placed
next to and parallel to the window pane so that as little
ligrht as possible will be wasted on the gidewalk. One 125-
wutlt lamp with this reflector will give the same result as
three 55-walt common Incandescent lamps used lo the
most efficlent window reflectors. Address

NATIONAL X-RAY REFLECTOR CO.

245 E. Jackson Boulevard Chicago, U. 8. A.

(Continued from page 1418)

better take what he could get? The amount would sbout
make good what he had spent on it. But Jack put up a
bold front and replied:

“We had best let the matter rest for the present. If
you ecare fo ¢all In tomorrow, do so. 11 be here all day.”

After the Skloner man had gone, Jack suppressed an
impulse to call him back. Then he caoght his second
breath and resolved to see Mr. Melarland and lay the
whole matter before him. If be furped blm Jdown, he still
had the Skinner people.

MeFarland listened calmly to Jack's recital of the Skin-
ner proposition. Then he =aid:

“They tell you they have the same thing and it's no
good, yet are willing to pay £300 for another one. They
want you to belleve that they are bald-headed philanthro-
pists. To me it looks like a game of bluff. If you are
willing we will clogs our deal on the terma practically
agreed upon. Then when that smart dock comes in to-
morrow, tell him yon have considered his proposition to
buy yonr patent and that your price s $35,000, As to
his threat to sue for Infringement, say that you have ftaken
steps to defend your rights. If they have anything like
your trimmer, we will compel them to bring it out.”

The substantial value of a patent I= usually greatly
enhancad when the wvalidity of 1ts claims has been sus-
tained by a ecourt of justice. To hasten such n test of
Jack's lnvention, Mr. McFarland had a few trimmers made.
These Le placed on sewing machines In a factory where
the sclzsors deviee was in use. The ruse was suceessful,
Within two or three weeks, #ult was begun by the Skinner
company for infringement and damages. This trial was
mostly a battle between lawyers and experts.  Jack was
the princlpal wiltness in defepse of bhis invention, his
testimony, however, being turned against him on several
hours of Drritating and mallignant cross-examination hy
the Skinner company’s lawyers. While Jack wowed he
would thrazh those two lawyers within an inch of thelr
Iives, when he canght them outside, he Kept cool, some-
times proving as caustie as his inguisitors. When he left
the chale, Mr. McFarland reached over and whispered:

“You did bravely, my boy. They haven't a leg
gtand on. Our case i85 as good as won.”’

And =0 It was,

Instead of thrashing those malignant lawyers, Juck. at
Mr. McFarland's suggestion, addressed a mote to the Skin-
ner people, thanking them for their action against him;
that the results of thelr suit bad given a boom to his
invention among the manufacturers, which 10,000 spent
in advertlsing would not have done.

Jack i1s ont of the woods, Lomg ago he removed from
the little %10-a-month house that sheltered his family for

to

years. In his new and handsome modern home in the
gnburbs, prosperous and portly, he smokes his pipe in
peace.

3 TING 100 Letter heads, 100 Envelopes,
PRIN 100 Cards, all three for $1.50,
postpald. Visiting Cards, 100 for 85e; Shipping Tags, 100
for 40¢. Samples, 2c. 100 Billheads or Statements, Boc,

RICHARD ELLIOTT, Box 1376, St. Louis, Mo.

MELLO-TONE

Attachment, a great improvement for the
Talking Machine or Phonogranph,
Produces tones npatural, Ellminates w1l
metalllc gounds and biaste. Fegulatesand
mellows the tone.  Can be adjusted while
machine Is piaving, Goes lo the horn,
opens and shuts,

e y Retail Price, $1.00 Each
] MELLO-TONE CO. £1 Springfleld. Mass.

s |
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Be Successful in Life

and Make More Money

Get at once a copy of

THELAW of FINANCIAL SUCCESS

BY EDWARD E. BEALS,

AH ANDSOMELY printed and
bonnd book of 119 pages, Alled
from coverto cover with defl-

nite, practical instructions on How

to Suceead in Life and Make Money.

An absolutely new departure along

this line of thought, Tells how to

gat what everybody wants--Finan=

cial Independence. If vou are a

natural Money Maker, this book will
help youtomake more and make it

faster. Yoo may be using the Law

There is Beauty in
a Litholin Collar

as well o2 comfort and troe economy. All of per-
fect cut in the Intest styles—jost waterproofed

linen, and therefore look ke linen —and, when A @ unconsciously: learn how to use it eon-
pofled, & damp cloth will wipe them as clean and LR ecionsly by studving this book. If yon are
uhltuuwhur}:ﬂwth b Oall 4 Oult e | I}n:; unageegmtuL it will ehow you how to get out
An ountfit of Litho ars and Quffs ma 4 of the rut and prosper.
I Christmas Gift
An_ldeal C TELLS YOU HOW TO MAKE MONEY
Collars 25c. Cuffs 50c. the easiest, slmplmﬂnnd best way. Tﬂm book is no
) Pt magie scheme to make yon rich over night,
rh} or automobiling, traveling and for dally nse neither is it a story of what other men have Sernd
ey add comfort to life. Do not crack, wilt nor done, Just i i 1 Py iy sy
fray at the edge or button-holes. one., Just a plain, simple statement ¢
truths that all can understand and put into
If mot at_dealers, send style, size, number practies by a little thought and study. It c
wiinded, with remiliance, and we will mail, combines theory with practieal knowledge.
Poslpatid. Catalog of all the new styles, fres on request, Now in its fifth edition consisting of 100,000 Tod ay
TAE FIBERLOID CO., Dept. 25, T Waverly Place, New York. Gopien. Trice W oanke.

Light Board Cover 25¢. Cloth 50e.

resentation Copy on Japam -Vellum, bound in
Leather, $1.00. Get it of your newsdealer, or send
direct to us—NOW before you Forget it. Address

The Fiduciary Press, 1043 Tacoma Bldg., Chicago.

HINTS TO INVENTORS

It s a well-known fact that there are more dollarg in n good patent than in some of the hest gold
mines. What mine has returned as much as the Bell telephone, sewing machine, the phonograph, electrie
light, and so on in countless numbers? And it is not only the more intricate Inventions that reap the
harvests but the very simple ones as well. Do you know that the Imventor of that little iron cap on
the heel of your shoe reallzed over 1,000,000 for his idea? Or do you know of the thousands of others
who have done almost ag well, if not better?

And yet you guestion, *What Is therc left to iovent?" Ah, that Is the hardest problem! What Iz
there that will return the lnventor a profit?

We have published a new, second and greatly enlarged edition of “Hints to Inventors,” by Robert
Grimshaw, Ph. D,, M. B., the eclebrated authority on technical subjects, telling what to Invent, This
hook of over 200 pages, printed on PPuritan laid book paper, handsomely bound in green vellum, Iz a
veritable evelopedia of knowledge for anyone of mechanical or Inventive mind,

The hints in this book were obtained by asking several hundred manufacturers in varions linas
whai Imventlve problems in their factories needed solving. In this way Dr. Grimshaw has collected
information Invaluable alike to the Inventor leoking for new lines. manufacturer looking for new
things and the man with ambition to be an inventor. Thia information is presented in such a way that
the reader is not only shown what I8 necded, but Is made acquainted with what has already been done
toward solving the varions problems and in many ecases valuabhle hints alomg what lines to work and
what to avold. This naturally stimulates sensible inventions, while discouraging those having no
chance of success,

In addition to these hints, the book also contains chapters devoted to the walune of models—
selling patents—what royalty propoesition to avoeld—how to select a patent attorney—perfecting and
developing inventions-—a list of inventions for which prizes are offered, ete., ete,

"I'L:- following 1= an extract of a letter from Mr. . B, Newton, of Newton Centre, Mass., an in-
ventor of almost national reputation :

‘*There is no doubt In my mind but that some of the hints contalned in this book will be the foundation of
more than one inventor's fortupne, and as Dr. Grimshw's previous books have already been the means of help-
ing =everal very successful Inventors in the development of thelr Ideas, I feel that you are dolng exeellent
work by placing thls pew editlon within reach of all.'”

We originally Intended to FI:E.{:Q! the price of Hints to Inventors at $1.25, but through reduced
0oL A

rates owing to the publishin large editlon we have decided to make it $1.

If you are not of Inventive mind yourself, yon must have some friend who is, and what better favor
could you do him than to place knowledge before him that may mean his fortune?

Send us one dollar today and we wlll zend you by return mail, postage prepald, “Hints to In-

ventors.'
See what Popular Mechanics says ebout “Hints to Inventors.”

Inventor Publishing Co., 222 Beacon Bullding, Bosten, Mass.
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enough practical knowl
of Gas

120 Couit Sireet,

GAS PWER

A monthly magazine devoted exclusively to the gas and gasoline engine subject. It wili tell
you how to Keep your engine running and save you money in expensive repalrs. Its contents
are of & semi-technical character that cannot fail to interest people operating or contemplat-
ing the purchase of & combustion engline.

FLAIN GAS ENGINE SENSE

presenting the primary principles of the Gas Engine in simple language—but supplyin
eﬁe to successfully operate a gas engine, Reglﬁ“ar sumripuuﬂ’;ﬂcﬁ
wer, $L00 & year, Plan Gas Englne Sense sells for B0 cents a CORY.
A gpecial limited offer |8 now open of Gas Power, One Year, and One Copy of
FPlam Gas kngine Seonse for $1.00, Mall orders at once. Address

GAS POWER PUBLISHING COMPANY

St. Joseph, Michigan I

Free sample copy of Gas Power, if desired

L AR

Earn$25t0%75aWeek
[ Teach You  FREE 2y

voyou & diploma after graduating by the Elmore System,
ELd mn nF{l es I have huudrugn of others, 'ﬁ start a
guceessful business of your own, ﬁyiﬂn Trom $25.00 to 87500
scoording to your capabilitios. t now—today. Write me
8t once and ﬁaﬂm ond in your neighborhood to get my

SCHOLARSHIP IN
WATCH REPAIRING

is is one of the cles easiest, most In and
m?:;?t pmﬂmhla-tgimfmicm n the world. Don't work for
small wages when you ean m is art without a penny
of expenss for my {natmtlnm. ¥ eteady mlloﬂlundym
can_gradoate from my Watch iring lege and ba
to a shop of your own inside of three months.
A'l text books, dl.ﬁgrﬂ-mu. to illustrated charts, ete.,
nhaclutely free. n't put off ting to me for m
ticulars and Lesson 1F. For a 2-cent stamp you cai
out how to get & stan in 8 good paying hlmiiﬂ-

Build This Boat Yourself

R || with Pioneer Perfoct Frames, the
R P | ONLY frauies haviog ribs hent 10

EXACT SHAFE, 5ET UP, TRUED,
vesTER And EEVELED for FLawE-
1 before being knocked down

E ~ o forshipment to you.

& ~ | _ Fiooeer Perfect Frames save att

Lo the hard work, and Two-Tminns

: the cosr of a similar, complete

boat,  Rxszwees, with Floneer

Framei wa fu:rnLtb., l.b:u]u1ni'_r

; ruee, patterns and instroclions
; T = for completing yoor boat,

— e —— e Order var  Frames TODAY
o the zasy pavuEst plan and ses for yourself the mmriicrry of 1) e
Pipnoer Syetem, If youhaven't time, or ennnot get material & nveniently
tocomplete your boat youralf, write ns for low-priced, perfect pecxiso,
Flasnixe  Frerrsas, Ewerew, ote.  Write TODAY for FREE Bock of
Fiones: Porfect Frames, Full-Rizge Patterns of every part, ote., or send
20e for T-racE Boat BUILDERS BooXK, D00 illustrations. All about Lypes
of hoats, engires, etc. Monay back if not satisfed, I

The Pioneer Boat and Pattern Co.
Wharf 164, Bay City, Mich.

HENDRICKS' COMMERCIAL BREGISTER OF THE
UNITED BTATES. Sixteenth annual 1907 edition. The
first edition of this fnvalvable work appeared In 1891 and
since that time it has been published annually, inereasing
from it2 original G600 pages to lts present size—over 1,300
pages—and now containing upwards of 350,000 names and
adidresses classified under 31,212 trade headings, each One
of which represents the manafacturers, ete., of some ma-
chine, tool, apparatos, specialty or material. The index
to the 907 edition requires 14 pages more than did that
for the previous year, and these 14 pages contain 5768 ad-
ditional trade classificatdons. Whereas the first edition re-
quired only 8 pages to index it snd was devoted only to
the building industry of the eountry, the 1907 edition Index
fills 76 pages and the work covers the bullding, englneering,
mechanical, railroad, electrical, mining, irom, steel, export
and kindred industries, such has been the appreciation with
which the public in general has recelved it, The work can
be used for purchasing or mailing purposes, hecause of Its
special method of classification. As mno charge 18 made
for classifying any firm's business, the lists are sarprisingly
complete.  To illustrate the syvstem, let us take, for in-
stance, ““Machinists and Founders;"" all firme who have a
machine shop or a Toumdry are classified under that head-
ing for maillng porposes, then each firm §s sub-classifed
under headings that cover every varlety of Its product.
This makes the work very complete for both buying and
gelling. The book 1z expressed to any part of the United
States for $10, by the publishers, 3. E. Hendrlcks Co.,
734 Lafayette Bt., New York.

The following new publications are issued from
of the American Behntﬂ of Correspondenca, Ghiﬁgtﬁm T

GAS ENGINES AND PRODUCERE., By 5. 5. Wrer and
Lionel B. Marks, 150 i]:1'.-.. 90 Mue. Price, §1. Embodies
the latest information in this rapidly developing field.

PATTERN MAEING. By James Ritchev, 150 Pp.. 250
flus. Priee, $§1. For wood gpd metal workers, molders,
ete. The warious tools and machines are described: also
the different methods of bullding vp and fApishing patterns
and of molding.

MACHINE S8HOP WOREK. By Frederlck W. Turner.
200 pp.. 200 {lluz.  Price, $L.50.  Abounding In Interesting
illustrntions and valuable instruction In the uze of all =orts
of tools and machines used in the vp-to-date machine shop.

VALVE GEARS AND INDICATORS. By Walter 8, Le-
land and Carl 8. Dow. 150 pp., 105 illus. Price, £1. Two
books in one, giving a remarkably clear explanation of de-
luil:la. absolutely necessary to the complete efficlency of the
engineer,

POWER BTATIONS AND TRANSMISSION. By G. (.
Shaad. 160 pp., 43 Hlus. Price, $1. For electrical work-
erg In general. Thiz volume embodies practical experience
of the best authorities, and should be in the hands of every
elecirical worker.

CARPENTRY. BPBry Gilbert Townsend. 150 pp., 224
{llus., Price, £1. A working manual for woodworkers in
general. This book glves complete Instructions in the se-
lection of the varfons kinds of lumber, construction of the
frame, floors, roof, ete.

REVERSIBLE MARINE
ENGINES
ALL SIZES Send for Catalog

TERMAAT & MONAHAN CO.
Oshkosh, Wia.

Dlamas eaatdns Poaidcgr Y eoRiialbis

T pmmLS———— ——
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Shop Notes = 1908

“Written so you can understand it”
Vol. 4, Ready November 15, 1907

Best Volume of the Series. 200 pages and 500 illustrations.
Contains matter entirely different from Vols. 1, 2 and 3.
A copy of the 1908 ‘‘Shop Notes’’ added to your set
will double its value.

|
Notice to Newsdealers

A stock of the Popular Mechanics Shop Notes
i Series is carried in stock by all branches of the
American News Co., and your orders will be filled
promptly. Usual discount to dealers.

The books are returnable; no time limit.

The Shop Notes sell throughout the entire year.

For sale on all News Stands
or sent postpaid by the publishers.

¢ ¢ Price 530 cents :

PopularMechanics Co.
160 Washington St. : : : Chicago, Ill.
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Thase figiires tell exactly what we are dolhg - selllng a $20.00
watch for $5.45. We don't clalm that this s a #4000 watch
or & #5000 watch, but it i2a §20.00 wateh. A leailing witch
manufacturer, being hard pressed for ready cash, recently sold
us 100,000 watches—wat hes actually bullt to retall at £350.1 0.
There is no doubt that we could wholesale these to dealers for
#1200 or £13_00, but this would Involve a great amount of labor,
time and expensge, In the end oure profit would be little more
than it is at selling the wateh direet to the consumer at 86 45,
This Clarefax Watch, which we offer at $5.453 s rubivd
}awalad. finely balanced and perfectly adjusted smovement,

t has gpeclally selected jewels, dust band, patent regulator,
anameled dial, jeweled compensation balance, double hunt -
ing case, genuine gola -laid and bhandsomely engraved.
Each wateh is thoroughly timed, tested and regulated befora
leaving the factoryvand both the case and movement are goar-
anteed for X0 years,

Send us vour name, post-office addresa, and nearest express
office and name of this paper. Tell ua whether yoo want a
ladles' or gent's watch and we will send the watch to your
express office at once, If it satisfles you, after a careful
examination, pay the express agent 35,46 and express charges
and the watch iz yours, but if it doesn't please you return it to
us At oW X pense.

A 20-Year guarantes will be placed In the front case of
the wateh we gend you and to the frst 10,000 customiers we will
gend a beantiful gold-laid watch chaln, Free. Wa refer Lo

the First Natlonal Bank of Chicago, Capltal E10,000,000,

NATIONAL CONSOLIDATED WATCH CO.
Dupl:. ﬁ?jl

= CHICAGO.
Every Boy His Own Toymaker

Grentest hoye® book ever written, Tella
how to make s Steam Engine, a Cumern,
Windmill, Microscope, an Electric Tele
graph, Telephone, Magic Lantern. Boats
of every kind, kites, balloons, electrical
and mechanical tove, traps, Ashing tackle,
rustic cottages, 200 Illustrations, Every
b-r'ri' should have this sh'nt book. Prico
onlyli cents, postpaid, 3 for 25 cents.

B WESTERN PUZZLE CO.
8t. Paul, Minn.

4

RIFLE

.22 CALIBER
MODEL N227

Manl}r '_Sport for the
Manly Boy

Any wthes amanupitnn bul posider o "make beleee® sgon e ke twal l'.ﬂ Wk
o Hamsila 22 Coldie Bfe seqmnuibaley setony (b mind and pedgment @ develipad
1_-11? mm, rgaster o homself — ol madly apaaliiess

” i
Hamilion-Rifles Sirong, Accurate and Safe
b o bt im ¥ sally Squiipag bt the  mandschene
wleh. M 2L jaitele ol W -ur_! [T " vhe wery
". e il after v o5 Thebagrd Bragpel
A irlening Feery dbesaadde guality il pref
doen bt boading arel b0 sleut shells Posbively bicked | -

wish lrons krde smd open adjusiable rear sights.  Fully guaaniesd Ak
your desber, N he hasn't it send diredt 1o un for boolles

HAMILTON RIFLE COMPANY

FLYRBOHLITH, MECHRCAN

nerwes atrengibened sglt qual
[ o,
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ACME HEATER

The most perfect and efficlent Water
B Heater made. Light the gas, instantly
bt water will flow at the rate of four
pallons per miinute, It costs less than
2 pents to 11l & bath tub. Wil ship
Heater on 30 daye' {ree trial. Wrilte to-
day for Complete Catalug No, 12,

THE INSTANTANEOUS
_ WATER HEATING
St 5> COMPANY

o 153-159 5. Jeff St

] : ;L CHICAGO

ARE YOU GOING TO ST. LOUIS?

The HOTEL WINDERM ERE is a delightful place in the Best Resi-
dent Section and away from the noise and smoke: vet within easy
access, Translent Hate: £1.00 to £.00 a day, European Plan. Speclal

Ratea by the week, Write for Boaklet,
. Address, W, F, WILLIAMSON, Manager.

THE BLACKSMITH'S GUIDE. By J. F. Ballows.
Pocket eize, 44x T In.; 160 pp.: 165 illux.  Cloth, £1.00.
Leather. £2. Contalos Instruoctions on forging, welding,
tempering, annealing. easebardening, brazing, ete. The
Technical Press, Brattlebora, Vi,

HAXD BOOE OF PRACTICAL MECHANIOS BRBr
Charles H. Baunders, Fur use in the dravghting room.
Contains tables, riles, formulas; and =solutions of practi-
cal problems by gquick meibods. Poblizshed by author, 216
FPurchase 8t., Doston, Mass.

HINTS TO INVENTORE. DIy Rohert Grimshaw. 210
pp.  Vellum binding. Price, $L25. Tells what inventions
are nesded and how to perfect and develop new ldeas. Has
chapters devoted to inventions needed along electrieal,
cheimnical, metallurgleal, minlng, rallways, marine, mllitary,
maching constroction, machine tools, recording and vend-
ing mnchines, lighting and many other lines. What has
actually been done along these lines s gone over, and in
many cases valuable hints are given.  loventors will find
the work of both Interest and help.

e ——
PATENTS AB INVESTMENTS.

On September 24, 1907, the United States patent office
fssued 614 pateniz on mechanical, electrical and chemieal
fnventions, as shown by  the OmMicial Gazette, the gov-
ernment publication devoted to patents aml trade-marks.
From the same authority It appears that of 164 of =ahl

patents (more than 2000, A part ur the entire
interest was sold to individoals or manufacturing com-
panies, hefore the patent papers issoed from the - patent
offiee.  To anyone who has any  experdience in selling
patents, it Is a well known faet that it 12 much more
difficult to sell a patent right before the patent Issues
than it is after the Inventor has the patent papers to
show, It I8 therefore fair to assume that at least 257

of these patents will v sold in whale or in  part
after the letters patent are recelved by the wvarfous In-
ventors.  Now then, it I8 quolte common to graot licenses
under patents in lien of selling Iotereste in them, and,
by the way, It I8 often the galer practlee for the patentes,
But no record of llcenses s kept In the patent offce,
bence there I8 no way of azscertaining the proportion of
patents in which lHeenses are granted.  Doubtless some of
the patents gold are afterwarnds farmed out throogh li-
censes, but from the writer's experience of 30 years with
patentg, he bellevez that an estimate of 100 of patents
g0 handled s most conservative, Another 1065 represents
patents taken out by men who intemd to manufacture and
market the thing patented, and in soch ecases there are
no licenses nor assiznment=. Thus we can conservatively
assume that about Tz of the patents issued ave either
apld  outright, licensed unnder rovalty arrangements, or

(Continned on page 1434

New Lamps for Old

should you have a Rochester that does not give satis-
faction, return it to us, (i not Injured) and we will give
you a new one FR
The Rochester gives a soft, cheerful, mellow light of
wonderful brilliancy, enahling weak eyes to read without
straining, Made of brass throughout, any finish, Perfectly
constructed, absolutely safe, gruaranecd ; millions in use,
We manufacture, import and deal in all sundries per-
taining to light and heat — odf, grar, afcohal, #lerfricaly,
Agents wanted, men and women ; expericnce unnecessary ; permanent
home employment, salary or commission. Bend stamp for salesman's
instructions and Lamp tiom, the knowladge acquired through
years of experience.
Rochester Lamp Co,,Dept.AA,Rochester,N.Y.
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Thin Model Watch

SOTIN GOLI double hunting filled case, fitted with full
CLAREFAX JEWELED MOVEMENT.
Both Gueara.teed for 20 Yenrs. $ 6.35

The twn lmportant things in buying, the priee and value
of the watch, are left entirely with you, for we send the
witch with privilege of careful examinstion beforo
Vou pay RNy money,

This Folid Gold A6@1cd, band engraved, thip
model, dust and dirt proof, double hooting  casa
with antigd bow and crowin, is gunru“{thﬂ_l h}'
us fur 20 years.

The Qlarefax Movement is stem wind and stem set. nickel
finished, finely balanced and perfectly sdiosted, and is fitted
with rubles set in raised golden settings. It has duse band
patent regulator, enanmeled dial, faney hour, minute and
pecond hands, ond each movement 18 accurately reguloted bes
fore being shipped and is GUARANTEED BY US FOR 20 YEARS,

Give nume, postoflice and nearest express office and size of
watch wanted (Ladies” or Mon's) and watch will be nllil-l{lhﬂ
with privilege of advanoe examination. Compars it with the
above descriptlon and if von like it, pay express ngent £6.95
and rxpress charges. With each watch we send our binding
wilitten guarantee for ZI0 years.

CAPITAL WATCH CO., Dept. 39, Woltf Building, CHICAGO

ADVEERTISING SLCIIUuAN

F

1908 SENSATION - ORDER QUICK

A Real Safety Razor. Mo Toy

OUR GUARANTEE J8USFASNEY fRek

[“SHRP SHAVR”

Price Or
13 25c
2-c Stamps In Cash

Positively Can’t Two Parts,

Cut Yourself, Frame and Blade

100,000 Now in Use

QUICK ADJUSTMENTS AND EASY SHAVER

Price is good for 30 Days., Order one and yon will sell 100
to your friends, It ls beautifully finished and put In neat box.

Remember, Money Back if you Want it
It is worth its Weight in Gold

SHRP SHAVR CO., Inc , Jl3o st

References: Carnegie Trust Co., New York, and Two Banks

2OC.

2OC.

How to Make a Paper Boat— [

How to Make and Tse Them—

How to Make a Barrel Boat—How §
to Make a Water Wheel—How to
Make Your Own Flshing Tackle— §
Tnml.\-orlry Camps and How to
Bulld Them—FPermancnt Campa §
and How to Bulld Them—How to |
Bulld an Imitation Street Car
Line —How to Make 8 Water Bicy-
cle—How to Make a Minfature 5
Windmill—How to Buaild an Ice |
Boat—A Nov: | Burglar Alarm—A
Mechaniral Ventrliloqulst and
How to Make It—How to Make a
Boot- Blacking Cablnet—Renew- §
ing Dry Batteries -How to Make
Water Motors — How to Make
o g ntiaue Olocks from TUp-to-date

YOUNG AMERICA

How to Build

BOATS, WATER MOTORS, WIND MILLS, SEARCHLICHT.

Coasting Sleds, Chair Slelghs, To-
boggan Slides and Bkis—How to
Make Rubber Stamps—How to
Make a Baggage Carrier for Bicy-
clea — A Watervandlestick—Boy's
Hand-Power Auto, How Made—
How to Make a Pair of Dumb-
Eells—How to Bid Your Yard of
Cats—How to Make an Easel - To
Light a Gaslight Without Matches
—Thing= a Boy Can Make Out of
|| Old Bleyele Parta—How to Make

a4 Wind Propeller—Photograph-
ing from a Captive Balloon—How
to Make a Slmple Borglar Alarm
—To Makes a Binder for Popular
Meachanlea—How to Make a Ham-

Materials—Le tering a Clock Dial

or ‘lwo Horsepower—How to
Make & Tre
and Vice—How to Make a Small
Sear -hlight — Kltes of Many

Jog Fishing—How to Do Orna.
mental Iron 'Work—Ornamental

—How to Make a Propelling Ve.
hicle—How to Make a Water Tel-
eacope—How to Make Paper Bal-
loons — How to Make a Hecto-
graph—Useful Articles and Or-

Parta—Devices for Winter Bporta,

Your Newsdealer will
order it for you,
or sent postpaid for
25cents by
THE PUBLISHERS

—How to Makea Windmill of Ooe [
for Habblis, Rata [

Kinds and How to Make Them— |

Metal Guards for Open Fireplaces

naments Made of Old Bicycle }

ELECTRIC BURGLAR ALARBL ICE BOAT. WATER
BICYCLE, CABINS, CAMPS, CLOCKS, FSH-
NG TACKLE. EITES, IMITATION
STREET CAR LIME, ETC,

The Directicns are Plain and Complete

PRICE 25 CENTS

micK—Eleetric Eat Extorminator
—How to Makea Minlatore Steam
Turbine—How to See Through
Your Hand — How to Make &
Wood-Turning Lathe Out of An
0ld Sewlng Machins—How to Re-
move Stains {rom Marble—How
to Make a Tarbine Englne—How
to Make a Lead Cannon—How to
Make a Wireless Telegraph Sys-
tem—How to Makea Toy Battery
Motor Lift a 10 b, Welght—To
Renew O0ld Dry Battarlea—Weath-
erproofing for Tenta — How to
Maka an Flectrle Furnace Regu-
lator—How to Make a Simple Fire
Alarm—How to Makea Bell Tent.
=

Publish: d by

PoPULAR MECHANICS

160 Washington St.
CHICAGO

Panitilas Menhand~s

Plensa Meantins

1423
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$7 FOR $5

Just the Xmas Present You Want

STUDENTS’ ELECTRICAL LIBRAR

$5.00
CONBISTING OF

Electricity and Its ant Appl!utlaua =2 00
Exparimental Electricl L.00
How to Make and Use &a Trlnphunb ; . ; 1.00
A B U of Wireless ‘| slegraphy i . ; i 1.0
Arithmetic of Magnetism au-:l Eleetricit ¥ ) . 1.00
Bomething About X Rays for kverybody . : ; Ll
Questions and Answers About klectrietly : E . 50

£7.00

A Handy snd Complete Sel of Electrical Refereace and lustraction Bosks.

Until Xmas Sent Postpald BUBB PUB[IEHING Cﬂ. Dept. 3 Lyllll, MﬂSS.

SEVEN VOLUMES

Aoy @oc Seat om Receipt of Frice

Plumbm g Supplies

AT WHO LI!ALE

If you need anything in my lins,
n.nd wish to

on every article, write for my free
linstrated l:atalng‘ Shipmenta
promptly made from & very com-
plete stock of new latest pattern
f.?ﬂd Small orders are HM—
¥ handled as large ones.

Ii P. Klﬂtll 235 W. Harrison $t,, Ghimn. Il
ON Freight Forwarding Co. Reduced

household gonds to and from all points on the

Pacific Coast, 349 Marquette Bulldiog, Chicago; 1005

Carleton Building, St. Lounis; &1 Tremont Rldg,, Baatnn. 101
Colombia Hldg., San Francilsco; 1089 Stimson Block, Loa Angelea,

LET US BE YOUR FACTORY

We make anything to order —Stamplngs,
Sheet Metal work—anything a good machine-
ehop should do—we do—because wa're good
ones. We publlsh *The Silent Pariner,'*
a sample copy. Write us.

THE GLOBE MACHINE &STAMPING CO.
3610 Hamilton Aveaune, N. E. - Cleveland, Ohio

Ask for

Sterling Novelty Mfg. Co.

SPRINGFIELD OHIO  ™ghy

1890

oufactorers of Metal Novelties and ecialtics to ordar.
‘Wq have facilities for making Metal Nuv’aﬂ.lm and Speclalties
in la quantities on short notice and at reasonable figures.
Wa solicit your order and guarantes satiafaction.

T “NULITE” | &ross

agen
YAROR LAMPS ) v oo
For Home, Store and Street prices.

We ﬂﬂmmnﬂfuttﬂ?dfllbll {s?xr; h“ g
Wall Lamps, Chandelisrs, :
FPower seven hoors ONE CENT. cks.
NolOdor., Absolutely safe. TE'E'I'HE]J. AT SIGHT.

CHICASO SOLAR LIGHT €0., 6 River St., CHICAGO

Agents Wanted

£100 weekly can positively ba made selling
and appe nting agents to sell our Hydro-
Carbon Lighting Sy:tems and Lamps, Oar
Enceesa Domonstrating System makes fail-
ure impoesible. Wooffer s grand oppor-
tunity to makemoney. Wanted a good man
in every town, village and city in the world

Light Dept.,

National Stamping & Electric Works

151-168 Jeflerson 8t., Chicago, U. 8. A.

BUSINESS OPPORTUNITY

of Business interested in a new fluld for mak)
ntl] il. d In our proposition what they are seeking. @ hn-e '
:H'ﬁw n in the Mail Order Line that will please those seekin
BE investment with large profite. A Fortune for the righ
person. The F. H. Alden Co., 139 E, 4th 5t., Ulneinnati, 0.

HAHE(;H
E-r D"H‘F‘ra Ill..'l..'S
BA UERTIEEMENT

CME ENGRA v

handled by the patentees who are manufacturers of their
own Inventlons, That this assumption 8 borpe out by
the records of the patent office, ig shown by the fact
that there are more assignmentiz of patentz recorded In
that office than there are patents issued each week, (il
course geveral different assignment: may relate to a single

patent, but, on the other hand, it Is common practice (o
include more than one patent in a single assignment.
Frequently, through lgnorance or carelesspess, or the desire

to comceal the real ownership of a patent, the assignment
is not recorded Iin the patent office, and no one can esti-
mate the nomber of such cases. Some of the assignmenis
relate to inventions on which applications for patents are
made and rejecied or abandoned. But after, making due
nllowance for all such cases, the records show that in-
terestg are 2o0ld in a very lurge proportion of tlie patenta
granted, In spite of the popular nution to the contrary. As
these =¢ ..+~ “=nts do pot contmin the real consideration
in mos* .nostay.o8, there 18 no way of knowlng what the
inventors recelvel for thelr patents, but in most caxes
they were satisfed or they would not bave execuated the
azsignments,

I ehallenge comparlson between these figures and a ke
number of transactions In real estate, mining stock=s, in-
dustrial stocks and other forms of popular investment
and specunlation. The average patent costs about 75, and
a good model abont £25 more. How many avenues are
there for the safe investment for sums as small as $100,
except In =avings Institutlons and banka that pay only
$4 a year for the use of the money? How many people
boy $£100 lots and sell out at a handsome profit? What
proportion of the money of the small Invegtor in mining
stocks ever brings any return except the gaudy paper of
the stock certificate? 1f any comparison is  attempted,
I think the profits of the average inventor amd patentes
will show up favorably when due consideration is glven
to the amount of money Invested, the mental and physieal
effort involved, and the extent of the application of busi-
ness abllity and princlples. The trouble, and usoally the
whole trouble with the failures in the inventive fleld, is
that they lack bosiness experience and will not take the
advice of practieal men. It is this that causes them to
invent things for which there s no commercial « demand;
that makes them think their Inventiome are worth mil-
lions or hundreds of thousands when as o matter of fact
they would be well repald If they got a few hnondred or
thousand dollars, It Is this lack of business ability,
coupled with an uncontrolled desire to make some “easy
money,"" that makes some inventors easy prey for the
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THE IARGEST ENGINES IN TH]: WORLD
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But becaunse there are failures and suckers among in-
ventors, don't imagine they are the only elass to produce

such resulis—the dally papers prove that bankers, min-
isters, doctors, merchants, and even the lawyers, furnish a
falr quota of those who are frequently stung by the get-
vich-quick bee or the easy-money hornet,

But in spite of all the blunders, the prejudice and the
avarice that beset the way of the inventor, it is fact
beyond dizpute that upon hizs efforts depends the progress
of the world; that his work is found in every hranch
of human endeavor, and that upon hizs patented prodoce-
tlons bllllons of dollars are Invested and millllons ex-
pended.  If he does not get his share of the wealth which
he helps to produce, it 18 malnly his own fault as indl-
cated above. The man who expects to gain fame and
riches on an Investment of one hundred dollars, and a
little gentle exercise of his brain, = a misfit in the pat-
tern of a practical world, but his failures don't prove that
patents are not good investments.

FREEDERICKE BENJAMIN,
Director Popular Mechanles Patent Buoreaun.

ALTON Trains |
| OnTime Between.
CHICAGO - ST.LOUIS- KANSAS CITY

“The Only W:

GEO.J.CHARLTON, GENERAL PASSENGER AGENT. CHICAGD. |
m——

Learn ART At Home

1f you like artistic things, if you sre intereslod in painting, pencil
skptching, chioa painting, oil or water colar work, rend for s fres copy
of our valoabls book **HOW TO LEAEN ART “ This brok talls you how
;nu can becomns & fnlahed artist by stodying at home during your spars

ours. No experience Nocsssary—just & spark of talent This book tells
yon how greab Hurnuru have beon developed—men and women who did
not know they had that spark of talent until after it was developed.
This book tells you how YOU may become a fnished artist engaged in &
miost plensing nod BIOHLY profitable profession. Everybody interested in
art should wriis st ones farthis valoahle book We send it free, prepaid.

FINE ARTS INSTITUTE, STUDIO 325, OMAHA, NEB.

‘=2 WRITE FOR

Part Pay
Terms

Sl  Ideal Machine Works
HAND PLANER, e . Brookiyn, N. Y.

The publishers of Popular Mechanics have on hand a limited
number of completa

VOLUMES OF POPULAR MECHANICS
FOR 1907

These Include ome copy of each of the twelve lasues from
danuary to December, inclusive. These volumes are un-
bound and will be sant to any address, postage prepaid, on
recelpt of §1.25.

“Christmas Comes But Once a Year”

This year you needn’t deny yourself
the pleasure of giving liberally.

If you're short
of cash:

ag

you Watch or
Ring upon terms \
indicated. Remit first

payment with order or
have goods shipped for inspect-
fon C, 0. D. first payment.

Our Attractive Catalog Free.

Ask For No, P-71

} carat commercial white
ferfect diamond set {a

4 kt. salid gold
mounting m

£5 cash and 3 per month.

Gents' O, F. 12,16 or 18
size or ladies G size plain
or beautlfully engraved
20 year, 14-kt, gold-filled
case fitted with genuine
new Elgin or Waltham

movement, SIZ .E

J With hunting case, §16.75
£3.00 cash and §1.50 per month.

Herbert L.Joseph & Co.

Diamond Importers :: W-lcll.lnhlmm
215 | P-71 ] State Street :: CHICAGO

PLDEmunlt

r. No buckles— =

no straps—no %Adham closely to body, holds rupture in place and cures

—aoft 88 velvet —will not bl:.utarorirﬁt.nta most
forpermanent care. Treatment is private, nmt.u m-_r

ENLNEATATRUSS %
e X

\ OnE:Mrf time req
Imtu.nﬂdmnut- tariarawﬂhﬂr our work., Has cured thousands, on our guarantee. 1f
hlll A Bl - .. CEmt ik B b ik eeaa B R R S SR

wisb to be cured. write af once

“Trial of Trul.tmmt-“md ﬂluntnnd
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There are many things which for all practical purposes are

just as serviceable second hand as new. You buy a naw buggy,

H(}w TO SAVE DN use it one day carefully. It Is "“just as good as new,'" but it Is

second hand, and if sold will bring much less than you paid

PURCHASES for it. Hundreds of needed machines, tools, vehicles, etc., can

be bought at from one-third to one-half. the price of new and

i serve you just as well, If you can't afford a new one or want

to sa-;e money, don’t go without, but read or adwvertise in our classified pages. (3 cents a
word.

T Few things except land increase in value with age. Don't keep

on piling up junk in your factory, home or office. Somebody

SELL WHAT YOU can use It and wants [t If only they knew of what is to them

an opportunity, and to you a conversion into cash of an other-

DO NOT NEED wise useless article. You can fill your want, or sell the article,
by a few words in our classified pages. (3 cents a word.)

— The exchange of something you no longer need for something

& else you do want is a ready and sane means of making two

WHY DON'T pecplz pleased. There are scores who want what you do not
YOU TRADE? and who have what you desire. Why not exchange? You two

who don't know where the other is, can quickly get together in
our classified pages. (3 cents a word.)

Mo matter - hat you want, frem an album to an alrship (both

have actua.., been sold through our classified ads), you can find

HOW TO FILL AlL- It in two or three lines In our classified pages. (3 cents a word.)

Our classified ads are about as cheap in price and as pro-

| MOST ANY WANT lific of the result for which the ad is Intended as any adver-
tising in any tongue or place.

A 3-line ad In the December issue, containing 20 words,
was printed In 122,000 copies, which certainly will be read by 244,000 people, and the cost is
60 CENTS. In other words, for each cent the 3-line ad Is seen by 4,066 readers in all parts of
the United States, Canada and Mexico, and a good many in foreign countries.

I For instance: A 2-line ad in our October Issue, which cost 26 CENTS, brought 120

replies, and seven of them contained checks, drafts or money orders for the purchase. The
other 113 replies wanted more information, as the 26 words really did not go into minute details.
The article in question was a second-hand typewriter.

Turn to the classified pages; they are good reading.

Try a classified ad yourself next month.
3 cents a word—for one time—2 cents a word.

POPULAR MECHANICS, - - - CHICAGO

Be Yt-)ur Own Boss !J

Press
your MANY MAHKE $2.000.00 A YEAR, You have the sama
trousers chance. Etart & mall order buslness at home, We tell you how.

Money coming in daily. Very good profits, Evervthing furnlshed,
Write at once for our “S't.u.mr:rfE I.I.ldpFlll‘.ZE parﬂr’ulunf :

P. M. KRUEGER CO., 155 Washington Street, Chicago, IiL

over night at home.
Bend for book let and prices,

Use it 60 days. Money returned if not

Wy satisfactory,
PERFECT PANTS PRESSER CO. BARODA DIAMON DS

216 So, 5th Ave. Maywood, 111,

oo SHAVE YOURSELF ?

Then get a brush, the haire of which will never como out.
Qur now EVERLASTING SHAVING BRUSH has the halrs
cemented and set in an aluminum ferrule by our patent
process; guarantesd ect for threa yearr.

A new brush free 4F a gingle kair comes out.
SPEGIAL: To Introduce our catalog of razors and 25
‘supplies for home shaving, we oifer this 76 brush for c

GComplete catalog on home shaving FREE.
HOME BARBER SUPPLY CO., 243 E.Msdison 5t. Chicage

Flash llke the genuine—at 1/30 the cost
SOLID GOLD MOUNTINGS

Stand acid test and erpwrt oxamination, Ses
them first, then pay. Castalog FREE. Patent
Ring Gauge included for & two-cent stamps.

TheBaroda Co., Depl. M, 238 Barth State 51.,Chicage

> AGENTS

nu ‘ HOHTH EASILY MADE sel onr SLIGHT-
bt bl Eﬂflﬁ BELLING™ B&EEI‘LH?HT

ANDLED POCKET KNIV ame and address on one side;
THE VACUUM CAP CURES BALDNESS photo al}.d. lodge emhlnmvﬂn Ijm‘l?"r}het.! J;!.tthe right thing
¥ for & mnice esent, Write ni of agents” terms.

60 DAYS' TRIAL GOLDEN RULE CUTLERY €O, 409 Wendell Strect, CHICAGO.

Thonsande cursd. Our MODERN YACUUM CAP wazs
vzEp A FEW MINUTES EACH DAY draws thes blood to
the scalp snd forces the hair ifto pew healiby

wih, bald d si the hair £ tnll-
R oot Cotet Diaamsy. Huxilies sud hautheal Rheumstism SUCCUMBS to the TREATMENT of

i i 1] L]
it g ot LT B TR Rlﬂlh!nﬂﬂi‘im sPﬂhﬁIumatlc Eradicator
THE MODERN VACUUM CAP CO. ‘rice, $2. repa Ilnes Nok Blister
# 664 BARCLAY BLOCE DENVER, COLO RICHHHNE I;lHIMEHT CO.. Chilp‘ill‘-l

EEneilfnmd ™amea A R A T
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TYPEWRITER BARGAINS

All Standard Makes, §15 to $65.
Mozt of these machines have been
only slightly used—are good as
new. Shippedon a]g-rnﬂ-l, Don't
buy & Typewriter before writing
us. We will give you the best
typewriter bargains that can be
ufﬁared, Address

McLanghlin Typewriter Exchange

907 N. ith Bt. &t. Louls, Mo.

ENGINEERING: 1o o Sitinecring o Scand.
four-year courses, also

ard

onge year courses in Steam and

Electrical Engineering. Threa
MEC months® courses in Traction
TELEPHONE,

and il]'uh?uﬂnezrlng. ;Lna-
year Machinist's Course. [-1-]
T
nd for
GAS. full information.

Highland Park College of Engineering, Des Moines, lows,

PLUMBING GCQODS
Best Values Lowest Prices
SEND FOR CATALOG L

JOHN HARDIN

Quarter of a Century at
4547 Coltage Grove Ave, CHICAGOD

TYPEWRITERS
AT SAVING OF 507,

All makes—good as new, biggest bar-
. ppaing ever offered. Shipped on approval for trial.
We rent all makes at §3.00 per month and allow rent
on price. Send fowr Catalop, Special Flyer and Termer,

0oczcIs

TYPEWRITERS ks

| All the Standard Machines BOLD or RENTED ANY-

| WHERE ailitold N'FPR'S PRICES, lllumrlnf EENTAL
‘TO APPLY ON PRICE. Bhipped with privilega of

examination. ¥ Write for Lllustrated Catalog

TYFEWRITER EMPORIUM82-04 E. LTAKE ST., CHICAGO

Tae PROFILOGRAPH, A tew drawing in-

gtrument. Anybody
can make exact portraits from lfe. Complete out-
fit, #¥1.00, postpald.

. S. WEBBER, 277 E. Erie Street, Chicago

- Eldredge Electric Manufacturing Company,

B Biredge Battery Volimeler Siniot b= kin divai, Mok et poiitioed linbeniat fr a8l mars
) Eelipse Battery Ammeter

0 to an BT pOTES .
Indispensable t0 Avtoists and Motor Cyclista,

No. 6 Post Office Square, Springfield, Mass.

25c. BOOKS 25ec.

ELECTRICITY. The study of, and its laws for be-
glnners, comprising the laws of electrle current gen-
eratlon and How, Obm's law, galvanlsm, magpetism,
induction, principles of dypamos and motors, wiring,
with explanations of slmple mathematles as applied
to electrleal caleulatione. By N. II. Schneider. With
ﬁﬁli}rigiuul illustrations and 0 tables. 25 cents, post-
paid.

DREY BATTERIES. A practical handbook om the
designing, flling and finishing of dry batteriza, with
tables, for automobiles, gas engine, medical and coil
work, electric hells, alarms, telephoncs, caperiments,
and all purposes reguiring a first-rot> battery. Fully
illustrated with 30 orlginal drawings. 25 cents, post-

pald. 5

ELECTRICAL CIRCUITS AND .IAGRAMS. DBelng
i selection of original up-to-diate and practical dia-
grams for installing apounciators, alarms, bells, elec-
tric gas lghting, telephones, electric power -light and
wiring elrcuits, Induction ecolls, gas engine Igniters,
dynamos and motors, armature windings. By N. H.
Schneider. 25 cents, postpald.

ELECTRIC BELLS AND ALARMZ-. How to Install
them. By N. H. Bchoeider. Including batteries, wire
and wiring, cireuits, pushes, bells, burglar alarms,
high and low water alarms, fire alarms, thermostats.
annuncfators, and the locating and remedying of faults.
With ™ original diagrams. 25 cents, postpald.

MODERN PRIMARY BATTERIEB. Their construc-
tion, usze and maintenance, ineluding batterles for tele-
phones, telegraphs, motors, electric lights. Induction
cofls, and for all experimental work. By N. H.
Schnelder. 94 pages, 05 llostrations. The best and
latest Amerlcan book on the sublect., 25 cents, post-

paid.

EXPERIMENTING WITH INDUCTION COILS. H.
8. Norrle, author of *“Induetion Collz and Coll Mak-
Ing." A most Instructlve lttle hook, full of practical
anid iInteresting experiments, fally explained In plain
language with nomerous hintg and sugrestions for even-
ing epntertainments. Arranged under the followlin
headings: Introduction; The Hmdllng of Rubhmkor
Coll; Experiments with Sparks; iffects in  the
Vacuum: Indoction and Wireleas Telegraphy. With

——— —

H1 ] nrilglnnl illustrations. [In the press.] 25 conts,
f

postpaid,

EJ{_:.II.BTEIE GAS LIGHTING. How to install electric
gas lgniting apparatos, Iincluding the jump spark and
multiple systems for all purposes. Also the care amd
selection of suitable batteries, wirlng and repairs. By
H. 8. Norrle. 101 pages, 57 {illustrations, paper. 256
cents, postpald.

THE LOCOMOTIVE, simply explained. A first in-
troduction to the study of the locomotive engine, their
deslgns, congtruetion and erection, with a short eate-
chism, and 28 illustrations. 205 cents, posipald,

WOoODWOREK JOINTE. How to make and where to
use¢ them; Including mortise and tenan Joints, lap
oints, dovetall jolnts, glue joints and scarfing jolnts.
Vith a chapfer on cirenlar woodwork, revised and
enl:;rmi*g edition, 101 pages, 178 [llustrations. 25 cents,
postpaid,

BMALL ELECTRICAL MEABURING INSTRU-
MENTS, describlng the making and using of the dif-
ferent instroments, fully illostrated. 25 cents, post-

pald.

METAL WOREING TOOLE AND THEIR TUBES, A
Handbook for Young Engloeers and Appreatices.
Shows how to use simple teols required in metal work-
ing and model making. Tllustrated. 25 cents, post-

paid.

THE SLIDE VALVE. Simply explaloed for working
engineers.  Fully illustrated. 25 cents, postpald.

DIAGRAM OF CORLISE ENGINE. A large engrav-
ing giving a longitudinal section of the Corliss engine
cxlinder, showing relative positiong of the pi=ton,
steam valves, exhanst walves, and wrist plates when
cnt-off takes place at 1§ stroke for each 15 degrees of

the eclrele. ith fnll particnlars. Reach-rods  and
rock shafts. The circle explained. Wrlst plates and
eceentrics.  Explanation of flgures, ete. rinted on

heayy paper. slze 13 In. x 19 In. 25 cent®. postpaid.
INDUCTION COILS8. A practieal handbook om the
congtenetion and use of #hoek and spark eolls. With 35
fllustrations. 25 cents, postpaid.
JOINT WIPING. Practical hints for beginners In
plumbing. Fully {llustrated. 25 cents, postpald.

POPULAR MECHANICS
160 Washington St., iz CHICAGO

Please VWention Popular Weshandos
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Eye.
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you probab

MASSAGE YOUR EYES

IDEAL EYE MASSEUR

The safest, surest and most scientific treatment for the eyes

If you wear glasses, If your eyes smart or burn or get red and Inflamed, If you have

headaches or your ayes ars
1t contalns a wealth of valuable Information about the eye,

Indistinet vision, museunlar troubles and chronie dlsesses of the eye sucoessinlly
treated. A few minutes use of the Restorer each day will effect a steady lmprove-
ment in the sight. English, German, or Bpanish pamphilet malled FREE,

THE IDEAL SIGHT RESTORER

treats the eye In tum's own way and permanently restores the l:;ﬂ“ to its normal condition. Read the testimonlals,
know some of those whom we have wonderfully hel

THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK.

WITH THE

lassy or strained, write for our 11lustrated Treatise on the

Write to-day.

THIS THEN
1570

< O S 1' ANNOUNCE
A B THAT
¢ ~HES We

|- manufacture a

LIGHTING SYSTEM

— for lighting Factories,
Shops, Stores and Homes, that is
far superior and more sconomical
than either Gas or Electricity.

Burns Gascline or Alcohol,

In sending for our deseription anpd
{llastrated catalogae, ph.-m-sppand -
us a rough draft, giving dimen-

slons of your factory, suwp,
store of home and we will
chearfully send you an esti-
matefor Lghting, togather
with a few facts which
will, at least, cansa
¥ou to stop and

iﬁ
¢.
= oA

L
C

STANDARD- :

ECONDHICAL, SAF
AND DURABLE
A CHILD CAN DPERATE

THE
GILLETT LIGHT CO.

832 No. Halsted St.,
CHICAGO, U, 5. A.

THIS SYSTEM

DOG FINDS MISTRESS 300 MILES AWAY.—One of the
most remarkable jourpeys on record ever aceomplished by
an animal., recently came to llght when a pet dog which
had been left in Columbus, Ohio, fomnd its mistress in
Chieago, 300 mileg away, after a gix months' search. Not
only did the dog trace her to Chicago by some fine anlmal
fnstipet, but after arriving Im  that ecity located her
among It 2,500,000 inhablitants. How the dog found her
residence will always remaln a mystery.

R

BELEEPE AT TOF OF POLE.—The story comes from
Baltimore, Md., of a telephone lineman, John Leitner hy
name, who has a mania for falling asleep on telephone
poles. Twice within 48 hours Leitner slumbered peacefully
on the top of & ]rmlc-. and on both oeeaziong the police de-
partment was ealled upon to take his supposed dead by
from the wires. In both instances one leg was thrown
over a crossbeam, the other twisted around a eable, and
hiz head lay resting onm his arms. When the police am-
bulance arrived ihe nolse awoke him and he quietly de-
seended to the groumnd.

e .

MAEKES MORE DIBCOVERIES.—J. L. Mellish, the young
farmer boy living wear Cottage Grove, Wisconsin, who de-
geribed in a recent lgsue of Popular Mechanicg how he
constructed a home-made telescope and discovereld a comet
which bad ezcaped the eves of the big observatories, lo-
ented another comet on the nlght of Oct. 17, His discov-
eries are congidered of great importance by Prof., G, 8.

PHOTOGRAPHS
WANTED

Photographs of new and interest-
ing subjects. suitable for publication
in this magazine, may be submitted
to its editor and those accepted
will be paid for promptly.

Editor Popular Mechanics
160 Washington St. Chicago

Comstock, of the Washburn obzervatory. He hag informed

i the observatories of tlie couniry of the exploits and dis-

coveries of the youth.

Liverpool School of Technology

GROW MUSHROOMS
For Big and Quick Profits,

I can give practical iInstroetions worth many dol-
lars to fuu. No matter what yonroccupation ls or
where located, get a thorough knowledge of thia
ﬁ{;n business, Particulars free, JACKSON

SHROOM FARM, 3243 N. Western
Ave., B-146. Chicagn.

Please Wentinn DPonilar Werhaniss



Bl

POPULARE MECHANICS ADVERTISING BECTION
If It’s a Sebastian, It’s a Gond Lathe

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

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

1429

B. F. BARNES*
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted, Hus
power oross [ved and compound
regl. A strictly high-grade mod-
ern tool. We also hlutl aBinch
Inthe, Deseriptive ciroulars of
each lathe npon Feguest,

B. F. BARNES COD.. Rockford. Wt

FACTE ABOUT THE OCEAN.—The oceans occupy ihree-
fourths of the surface of the earth. A mile down in the
sed the water has a pressure of a ton 10 every square
inch. If a box & feet deep was Alled with sea water,
which was then allowed to evaporate, there wonld be 2
inches of salt left In the bottom of the bhox. Taking the
average depth of the ocean to be three miles, there would
be a layer of salt 440 feet thiek covering the bottom, in
case all the water should evaporate. In many  places,
especially In the Far North, the water freeges from the
bottom upward.

Waves are deceptive things, To look at them one
wotld gather the lmpresslon that the whole water trav-
eled.  This, however, Is not so, The water stays In the
game place, but the motion goezs on.  In
waves are zometimes 40 feest high,
fifty miles nn hour., The base of a wave (the distance
from wvalley to valler) Is unzually considered as belng
nfteen tlmes the height of the wave. Therefore a wave
25 feet high wounld have a base extonding 375 feet. The
foree of waves breaking on the shore is seventeen tons to
the =quare inch.—Marine Jooarnal.

—_———

She wore n wvell and goggles

And drove a motoretie;
They met yuite anexpectedly

Where four roads also met.
He saw her but a moment,

And then a pound or two =
Of fiving bits of ovlinder

And slgn-posts spoilt the view.

gEreat storms
fAiid their erests travel

He really did not notice
The next time what she wore:
Bhe was not weiled and zoggled tloew
As she had been before,
He =saw her In the witness box,
She wept and hid her face;
And the jury gave her Jdamages
In a really ugly case.
— % - ——

SUICIDE BY ELECTRICITY.—What iz believed to be
the first ease of =sulelde by eleciriclty oceurred near Lon-
don, England, recently when o man, suffering from re-
Hglons mania, grasped hold of the terminals of a switeh-
board and instantly fell dead. A letier indicated his in-
tentlon of committing suicide.

Lathes

9-in. to 16-in. swing

High-grade screw-
cutting engine
lathes, with or with-
out compound rest,
taper,draw-in chuck,
milling and gear-cut-
ting attachments,
frietion countershaft,
metriclead screw, el

Bend for catalog “B™

“Star”

Foot or Power

(m1)
The Seneca Falls Mfg. Co.

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

The **KICKDRIVE"" is for driving all
kinds of light machinery by foot pewer.

P& plete with the “KICKDRIVE’":

Circular Saws, Polishing and
Bufiing Machines and Forgdes.

H0-212 A Canal 5L,
MAYER SLOTKIN, H%2124 canst SL

'(1" The following articles are built com-

*

STEEL

thixee |BALLS 5eiliies

3 in. Shaft and up. No fitting, just push them on. 10chs,
In stamps for sample,

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

01d Reliable
Wurk Bench

uut. ut ame. ?t?'

many yearsmad
axclusively by

C. CHRISTIANSEN, 792 Grand Avenue, CHICAGO

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

LATHES

9 to 13 inch Swing

List price, $65.00 and up accord-
ing to size. When ready to buy
send for Lathe Oatalog and prices

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

FOOT and POWER

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

SHEPARD LATHE CO.
Al181'W. 24 §t., Cincinnati, Ohio

THE ©OLD RELIABLE "
JESSOP STEEL

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

Blasaas DBFrasaddna TDeamealaes BF sal sl es




POPULARE MECHANICS

“GIIHE YOURSELF
BY ELECTRICITY”

New Bcok—Illlustrated from Life—
Sent FREE to all who write.

Write todday for our new Free Book — #Cure Yoursclf by
Electricity "—Illustrated with photoa from life, Shows how the
Kew Home Batteries cure Khenmuotlsm, Newralgla, Lumbago,
Hendache, Insomnin, Constipation and all nerve affectlons an
diseases arising from slugglsh cirenlation; alsoe how they afford
electirie baths and besuty massage without cost at home,

THIS

EXPRESS
PREPAID

Every Homa Should Have 2 Home 'Ill‘hﬂ'

Wesend our battérles Prepald without s cent in advance ( prices 8155
and up) and allow 10 DAYES FREE TRIAL. Write for our Book.
DETROIT MEDICAL BATTERY CO.,
478 Majestic Bldg., Detroit, Mich.

No. 602 ”ULE.RY” Pocket Knife Tool Kit

A CHRISTMAS PRESENT

Every one has use for a_Knife,
Reamer, Saw, Chisel 0T Screw
Driver. 'This outfit is practical,
¥ut s0 emall, being contained in a
[opmiasaemc it

' ur pocket,
al tlmnﬁ for immudl;ft& use,
whet ari:un%g Boating, Teaming,
Driving, In the n-p,!‘.lchqr Diice,
Store, Warehouse, Automobile, on the
Farm, Bicycle, or around the Home.

Anr Tool ffrml:r attached or de-
e e ate
TOOEIDE Of PTiC, v ..vr o DB e B D

Use it FIVE DAYS and if not
satisfactory return it and | will
refund your money,

U. J. ULERY CO.
Warren 51, NEW YORK, N, Y,

S
—n
—-"
"

BEWARE OF IMITATIONS

For the protection of our eustomers we advise that
Elein's Pliers are being imitated, o look lke E::iu'l
ein"s.

This, bowever, does oot make them

CAUTION s ons. va the

Indlds of Bapdled — BORE Erd pehdloe
withoat ins samp Uss oply grooise

ADVERTISING SECTION

m Buy Men's Suits, Overcoats
and Raincoats direct from
our factory by mail

For $15 and $18

We require no security
and we trust any honoest
E.-ﬁr.-e.::-u anywhere in the

nited States,

We send garments on
approval—voudon'tpay

a penny "till you get the
clothes and find them
satisfactory—then pay
31.00 a week.

We are the pioneers
and twice over the lar-

1 Fest Credit Clothiers in
the world, We oper-
ate 73 stores In the prine-
cipal cities of the United
States and have over 500,000 cas-
tomers on our books,

FRE Send today for our fine
line of Fall and Winter
samples, Self measurement
blank, tape and full particalars of
our convenient payment plan—
all free to you.
Commercial rating 21,000,000,

Menter & Rosenbloom Co.
220 St. Paul Sireet Rochester, N. Y.

Deainess Cured

NEW DISCOVERY

“] have de=
monstrated
that deafness
can be cured.”
—Dr. Guy Clif-
ford Powell.

ThE BE-’.‘I‘Et of ||u1.-.' !u use the

mysterions and in-
vigible nature forces for the cure of Deafness and
IHead Noises has at last been dizcovered by the
famons FPhysiclan-Belentist, Dr. Guy Cliford Powell.
Ileafness and Head Nofses disappear as if by magice
under the use of this new and wonderful discovery.
He will gend all who saffer from Dreafness and Hend
Noizes fTull Information how they can bhe eured, abso-
Intely free, no matter how long they have been deaf,
or what cansed their deafness. This marvelous Treat-
ment iz so slmple, natural and certain that you will

wonder why it was not discovered before., Investi-
gators are ‘astonished and cured patients themselves
marvel at the guicrk results. Any deaf person can
have full information how to bhe cured ri|l.11t"lr.ly and

bR froneprohert o b b cured fo stay cured at home without investing a
PSR [ T e e cent. Write today to Dr. Guy Clifford Ii'u;wlt Iiu.,
MATHIAS KLE 96 w. vanBumen st. | | Bank Bldg., Peoria, 1ll, and get full information
IN & SONS el of this new 1m::u:l wonderful discovery, absolutely free.
THE GREAT AMERICAN GAME

POLITIX, 52 cards, cach representing & state, 4 suits, instead of hearts, dlamaonds,

ete. 4 political les, denoted by the reg-n]:;]:mﬁ- emblem. Eeeps you bhusy, in-

ter , excited. Every game played laa pi dential electlon. The mmblnatiam

B B ccnldle et Blhle rrmaat seaveais Ehs v
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“Want'" and “For Bale"' Ads. 3 cents per word, payabls
in advance, HReplies may be sent te a number, cares Popu-
inr Mechanics, and will forwarded without extra charge.

In answering such, let the number appear on your snvelopas.

AUTOMOBILES.

FOR BALE-—-1060¢ Orient Frictiom Drive Buekboard. Pee-
fect condition; new tires; Woodworth puneture-proof pro-
tectors rear tires; am buying large touring ear; a soap
for £25u0.040. *F. W. Turner, Jr., Loomis, {'iﬁ,

FOR SALE—Cheap

for cash, PFord Z2-evlinder mnabont

with tonnean: Hoe condition; must =ell. Carl Harton,
Blg Rapids, Mich.
IMPORTANT—Refore buying a  Boccess  Auto-Buoggy

write e, Hobt. H, Austis, Jackshoro, Texas,

OLDSMOBILE—Light tooring ear, cheap at £350.
for particalars. Lock Box 4, Mouoroeville, O,

Write

AUTO SUPPLIES

Get prices before ordering.
Ross, D007 8. Halsted St.,

GLASS FRONT for all cars.
Catalogue on request. 11, 8.

Chicago,

20" AUTO BOILERE, each $50; 18" auto bollers,
$45. J. L. Lucas, Bridgeport, Conn.

LOOK HERE—We make a speclally building Ford Model
N and B auto tops; prices, ¥15 and up. Do you want to
contract?  Phelps Carriage Co., Sldney, N. Y.

cach

FORR BALE—Cheap—Two Gasoline Automobile Engines;
alse parts.  Would trade engine with trapsmission and
goeeeszories for hevel drive ronning  gear with arcillery
wheels and clincher tires. Chas. Lapp, Station €, DPitts-
burg. Pa.

FOR SALF—1 harrel gasollne storage eutfit (new), wiih
brass pump, F. Kaltepback, 284 Washington Boul, Chi-

CHEo.
AUTO MOTOR, 16 H., P, double opposed, with car-
buretor, timer, spark oofl, rcadiator with fan, bowl and

pump, 16060, Batts, Oxford, New York.

MOTORCYCLES

FOR SALE—'08 Indian, gusranteed in excellent condi-

tion, willlng demonatration; 2125 only. K. Cole, 4728
Greenwoosd Ave., Chicagoe, Til.
WE PAY CASH for second-hand motoreyeles,  Send de-

seription and lowest price. IHarry R. Geer Co., 583 Me-

Laren Avwe., 3t. Louls, Mo,

FOR SALE—1HMG
Decatur, LIL

Reading Motoreyele.  Percy Ewing,

MOALHANIGY ALV LA I0LN G

L L DULY 1401

BUSINESS CARDS.

EVYERY ENGINE works better when packed wiih **Eu-
rekia Packing. Your dealer will furnish it

GED., W. RICHARDEON, CONSULTING ENGINEER,
§1% Chamber Commerce Bldg., Chleago—Machinery in-
spected and purchased for parties in and out of the ecity.
Patents secured, eéxpert Information furnished, engines
indicated, wvalveg =et, complele reports made on  steais,
clectric lighting and power plants.

0 VISITING CARDR, 20e; 100 eards, In hook, 5H0e:
XXX envelopes, 30e per 1Hn 0. 0. Graves, Foriville, L.

PATENTS FOR BALE

PATENTS—The Iopolar Mechanics Patent Bureso ren-
d"‘-:r effielent service. Followlng letter ls dated Moy 25,
19407

Dear Sirs: FPlease allow me to acknowledge the recelpt
of yours of the 13th, the official notice of the allownnee of
my application for pateant on Paper Clips. I wish {o say
I am Eighl.r gratified with the efficlent manner in which
you have attended to my Interest in this matter, and that
the drawings and specifications were far ahead of my ex-
pectations, and that if [ ever have any other work, 1 wish
you to do ft. I beg to remain, respectfolly yours, John H,
Atter, 439 Main Bt., Conneaut, O,

Write for free booklet, ““What to Invent.' Address Pop-
ular Mechanfes Patent Burean, 160 Washington 2t., Chi-

CHED.

PATENT on a time recorder for watchmen, merchants,
pollee, ete.  Nothing similar on  the market, Will sell
\i‘hgﬂ.p. d. C, Dleter, 614 South Meridlan 2t., Indiangpolis,
n.

FOIL SALE—A valoable patent. Serd for clreular.
togers, E T04 Nora Ave., Spokane, Wash.

O, J.

FoiR SALE—Rakery and Restanrant., Best location for
a goml man.  Ope gosd wagon and borses.  Take in four
fowns., Farthest is five miles. For 350,00, George Fuchs,
Box 38, Minocgqua, Wis,

MACHINERY FOR SALE.

_PUMPE! Of Every Deseription—Soitable for Home and
Faetory use,  IMustrated Catologee Free. H. E. Trotman,
107 N. Third 8t., Philadelphia, Pa,

FOR BALE—Engine lathe, swings 014 In., takes 25 in.
between centers. Complete with full set change gears to
cut all glze threads, 3 to 40 in.; price only $43.50. Ad-
idress L. F. Grammes & Song, Alleniown, Pa.

MOTORCYCLE ENGINES—Bulld your own engine, Our
7 H. I englne Is the best on the market. Capable for
amall power of any kind. Will send ecomplete set of bloe-
prionts for 35 cents and stamp. Box 34, Bandusky, Ohlo.

MOTORCYCLE EXNGINE, 23 H. P,
Butts, Oxford, New York.

complete, 26,00,

BUSINESS OPPORTUNITIES,

THEY WOHRK WHILE YOU SLEEP. Talking Scales.
““They Speak Your Welght."' The fnvention of the cen-

tury. Fortunes bave been made operating automatic welgh-
ing machimes. Write to-day. Inited Vending Machine

Co., 820 Caxton Bldg., Cleveland, Ohlo.

ANYRODY CAN MAKE GOOD CUTE with my simple
zine etching :Frﬂf‘{‘-".-'i: price, £1; speeimens and particolars
for stamp. . M. Day, Box M, Windfall, Ind.

OFEN A MIRROR FACTORY IN YOUR TOWN, or
travel and do the work, and make from 55 to $25 dafly.
WE TEACH and trust you. 10¢ hrings 32-page booklet
and full partlevlars: none wlthowt: no time for idlers.
Funllinger's Mirror School, Francesville, Ind.

L0000 TO £10.000 YEARLY easily made In real estate
husiness; no capital required; we will teach yom the bosi-
ness hy mall, appoint you speclal representative of leading
real estate company, Het with you readily salable proper-
tlez, co-operate with and- asslst you to permanent suceess;
valuoalle hbook free. Addresg The Cross Company, T23
Beaper Rlock, Chleago. SHee display ad of this firm on
page 1270,

INETRUCTION GIVEN In the manufacture of Soaps and
Perfumes, Always a god market for these produocts,
;:_IetJhuds guaranteed., Addresa J. F, Dunnlean, Milburn,

RIFE AUTOMATIC HYDRAULIC RAM,
by water-power—no  attention—no expense—2  feet  fall
elevates water 50 fect, ete.  Guaranteeod. Catalogue FRELE.
RIFE RAM CO., 2181 Trinity EBuilding, New York Clty.

pamps water

FOR SALE—Complete sets of casting for opposed motors
or 4-cylinder vertical, water or air-cooled. Comet Motop
Works, 47-49 Canal St., Chicago, 111

FOR SALE—23 h. p. double eylinder vertleal statlomary
two-cxele gasoline englne] very steady power. Low price.
Termant & Monahan Co., Oshkosgh, Wi,

FOR SALE—One 2 H, P., new, air-cooled gasollne motor
with aceessories, suitable for auto-bunggy or motoreyele,
Price, $40.00. Address Hobt., H. Austio, Jacksboro, Texas.

INSTRUCTIONS with blue-prints for making a wireloss
telegraph at home.  Price, 10 cents, Leftoy Nichols, 274
lent St., St Paul, Minn, -

FOR SALE—UCOMPLETE MODEL Corliss Engine with
complete  Corliss  valve  gear, governor, duash  pots, ete,
Cylinders, 2x4. An excellent piece of 1-,-;.rkmm,ﬂ|.ﬂ,_ C.n
Fairbanks, Raclpe, Wis. o

IF YOU want a Gas or Gasollne Engine, Motor or
Dymamn send us youf name aml address and we wil] apnd
you eatalogue and prices. Empire Maochine Works, 210
ard Ave., Plttshurz, Pa. p

IF YOU want te bay, sell or trade your new o -
hand Gas or Gasoline Engine, Dynamn, Mnan.r ;'?1{:'1:-];'-2,
or other machinery, write us for prices and particulars.
Ewmplre Machine Works, 210 &rd Ave., Pittsburg, Pi.

FOR SALE—Set of 1% H. P. bleyels englne rastings,
colm, ILL

cheap. Hoy A, Cribfield, 225 Third 8t., Lin

Please Wention Papulor Meohanine
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BARGAIN=Truscott 3% H. P. Marine Engine with com-
plete salt water outfit, in fine order. WIill exchange for
two-cylinder Marine Engine of four or more H., . Have
engine il\l. n;.:l-l.! of repairing. John Hornlng, Jr., Bockville
Centre, N. X.

ADVERTISING

FOR SALE—Threes crlinder and crank oase castings
for 4xd-inch. IDlouble opposed, alr-cooled engine, all ma-
chined, $10 each. Two Z-cylinder dash colls, one Rittsfield,
one  Splitdorf, %12 each. One 4%-lnch  stroke, double
oppoed erauk shaft. Geo. E. Martin, 610 5. Elm St.,
Champaign, Il

FOn SALE—I1-Inch spark cofl without condensor, $4.00.
Adilress 120, care Popular Mechanles,

SECTION

A BARGATN— YVery fine s=et deawing lostroments In
moroceo Pocket case. Hrand new, never used, 700, cost
$13.75. E. F. Stepbenson, 250 YVance Ave,, Memphis, Tenn.

FOR SALE OR EXCHANGE.

TO0 EXCHANGE—Stevens Favorlte Rifle and Phonograp
with Hecords for IPPrinting Press or Field Glass, L. G.
French, North East, Pa.

FOR BALE
copdition, run only a short time;
Caldwell, Favetteville, Tenn.

Waltham Orient Antomoblle, 4 . P, good
170,00 Lakes it. J. E.

FOR SALE—12 H. P, auto engine and accessoriez, $1040,
Alze Bowsher feed mill bapd saw and eold puoch. Lock
Box No. 17, Milan, Kan.

FOR SALE—5 H, I'. Eleetrle Motor, rheostat and large
ulley, in good condition, or trade for alr-cooled engine
wo orf more oylinders. W. L. Braley, Springteld, Ohio.

FOR SALE--% H. P, engine, 10-inch heller, bhurner,
tinks, regilators, poumps, everythiog complete, ready (o set,
£40. Truecks amd bealy, £40; both for $75. Top, $156.
H. L. Hall. Freeport, 111

DEPEXNDARLE WATCHES and dilamonds on credit, Cut

prices,  Reep jeweler's  extra protit voorself and  weac
while paying. No  pubileiiy,  Satigfaction goaranteed.
Booklet free. Berlin Co,, Box BEid, Birmingbam, Ala.

FOR EXCHANGE—320 acres of land in Brewster County,
Texas, for power lathe and tools, automobile or sectlonal
house. J. K. Porter, Boud Bldg., Washington, D. C.

PLUMBERS' S8UPPLIES.

FOR SALE or exchange, a $F200.00 Pop Corn Btand at
Bloony, amd a 1006 Frictlon Delve Orlent, $2080000. Want
to trade for Ford aute.  Merrill M. Mether, 615 Fowler
Bt., Wuaterloo, lowa.

COMPLETE LINE op-to-date plumbing and steam goods
at wholesale to the pubklic. Get camalogue. Jobhn Hardin,
fqoarter centary at 442 Cottage Grove Ave., Chicago,

FOR SALE—0One npright, 21 H, P. Hteam Engine and
Boller, Marlne or  Stationary. Twao-ineh  bore, 3-loch
stroke, SH0W, For further information write George
Leinhos, North Awmhersf, Loraln County, Ohjo.

FOR BALE—ZSeveral 1% -inch spark colls with econdensers;
for wireless; 27.50, Glen MeWilllams, Decatur, Il

FOR SALE—Secrew cutting lathe, 12-inch swing, 60 Inches
between centers: foll set of change gearg and tools; also
li-inelh combination chuck: all In gooad condltion; price, 75
o0, R, Jackson & Bon, Clinton, Mo.

FOR BALE,

FOR BALE—20 different and best known formulas for
brasg moulders for §F1048,  Or thirty-ive formulss for
215,00, from an experienced founder, F. H. Wirt, 2030
W. 885th Bt., Cleveland, Ohio,

$40.00 BUYS a 335 H. P, Marine Engine in perfect con-

ditiori. Need the money. No postils aoswered. Heney J.
Hetthe, Windsor Hotel, Milwaukee, Wis,
FOR RALE—My U. 5. patent lssued Joly 16, 1007, un

structural steel engine Avwheel, wire rope rim, to replace
cast frim wheels that buarst, described October nmumber. Gl
W. Behultz, 8t Davids, Pa.

FOIR BALE—0xT7 Century camera, complete ontfit; posial
me. H. E. Harper, Zellemopls, Pa.
Phntnmnnh}'“ Process. .

FORR BALE—Patent ""Calor
Isenmann, 3585 Bergen 8t., Newark, N

BLACKSMITHS.

BRAZE THAT AND SAVE %3, Cast Iron, SBteel, Copper.
Bandsaws, Bronze or Hrass with our New Process Com-
poand, e per lb. Hy express, with guarantee. Cuommings
Compound Co., 364 Avery Ave., Detroft, Mich,

BLACKEMITIHING and wrnnjwnrkiu: shop doing buslness
of about $3.000 snnaally fn town of 1,200, Modern equip-
ment with power. Box 42, Ulysses, Neh.

GOOD DLACKSMITHS ARE BCARCE AND ew
LEARNING THE TRADE.

And the smith comes firat of all professions or trades.
The smith must make the tools first for all from the
surgeon 1o the safe blower. by using Tov's Treatise on
new steels explaining how to work them with 75 new
methods for working all didicult jobs,  Ten receipts  for
making yoor own componnds for welding different kinds
of steel solid,  Thermite welding fully explained; also
two colorsd tool tempering charts; Chart A explaing all
annealing and hardening:; Chart B expiaing both scientifie
and |Zl|lll!] tempering to 8 standard.  All the above for
$1.000,  Valuable samples free. W. M. Tov, Sldney, Olio,

BUT

FORR SALE—Blacksmith ghop, Including gasoline engine,
trip hammer, emery stand, power drill; a good busioess
LIZJ In good farming conntry.,  Address Box 462, Burwell,
A,

WANTED—General blacksmith and shoelng shiop, equipped
with 6 horsepower gasoline engine and all klnds of tools
and machinery; Iocated in best farming country in central

— =y . i A Ilnoia; work for twoe men the year round: reason for
FOR SALE outright or lease on royalty my U. 5. patent 3 ,
on non-bursting Engine Fly-Wheel,  deseribed In Oetober ﬁlﬂ'ﬂ:' éfgwd:‘;frl;h%’u Write for particulars to C. L.
{z=ue this magazine. G. W. Scholiz. 8. Davids, Pa, " ol :
FUOR SALE—Brass letters and figures to embed in cement
walks, curh blocks. ete.; reversed letters and name stamps WANTED.
to make impresgions In cement: send for price last.
Knight & Bon, Box M, Bepeca Falls, N. Y, WANTED—A good fnvention, patented or unpatented.

FOR SALE—Complete Nickel and Copper Plating Outflt,
Dyname, Polishing Head and Wheels, ete. Full instroc-
t!:t{”m' Ilinlng ont of businezs. Addresa Yost & Co.,
‘ork, IPa.

PATENT FOR SBALE—T. 8. patent and right on a new
bousebold water filter and fee cooler combined, to be made
of sheet meial; large profite; reasonable price secures it.
Algo gereen water filter for mill race water supply to fae-
tortes amd system of reservolir gravity filtratlon, slow sand
intake dam. Of interest to bydraulle engineers. G, W.
Bchultg, St. Davids, Pa.

FOR SALE—1 harrel gasollne storage ontfit (new}, with
brass pump. F. Raltenback, 234 Washingion Boul.,
Chicago.

FiOR SALFE—FElectrle Rallroad, 45 ft. track and ear,
h.0;  M-in, BEpark Cofl, $3.00, Address 118, care Popular
Mechanies,

FOORR SALE—=00-waft drnamo and water motor complete.
Slghtly shop-worn; cost $16.50, Sultable for {enlting gas

Rox 10003 Popular Mechanies.

WANTED—TI'atented
agents,

apecialties to lhandle as

selling
General Specialty Co., Syraense, N, Y

WANTED—To buy or lease a small machine and repalr
shop or lizght manofacturing business,  Address 122, car
Fopnlar Mechanics.

WANTED—Printing press and outfit, about 6x0 jnches.
Box 34, Bandosky, (hio.

WANTED—A first class, serew.cutilng, foot-power lathe,
For sale, a high grade 5 H. ', steam engine, La ['lata
Electric Light Co., La Plata, Mo,

WANTED—20,000 permanent weekly members for my
monthly premium lst.  Fine premiums given free 1o all,
Write for full partleulars. Charles L. Lowe, I'. (). Box 42,
Howard, R. 1.

WANTED—Every machinist to send for our hooklet eop-
talning Pointers on Hardenlng and Tempering Steel and
other valuable information: alen the latest and most ap-

englues, efe, First check for $9.50 takes it. Chas. Malott, to-date line of Tool Holders on the market. It iz frea,
Neblesville, Tnd. Bown Machine Co., Ltd., Battle Creck, Mich.

A BAMGATN In n 12 H. P. stationary engioe. Good as BOYS, if you are interested in m
new. Also tinners’ and plombers® teols, gerton Hard- I e aanion: %P:“II:':::{

ware ("n.,, Edgerton, Kan.

T e

ete., send 28¢ for a year's subscription to
national Youth.' Alphs Pub, Co., Dept. 8, Chicago, [IL




POPULARE MECHANICS

AGENTS WANTED.

ADVERTISING SECLIUN

L% )

EDUCATIONAL AND INSTRUCTION.

n letters for
asily put on.

AGENTS make blg money selling our new gi
office windows, store fronts and glass slgns.

Write to-day for o free sample and full particulars.
Metallic RBign Letter Co., 77 No. Clark 3t., Chicago.
WANTED—Agents, machindsts, toolmakers, draftemen,

attenilon! New supd pevizsed edltlon Baunders' “Hand Book
of Practical Mechanies'' woow ready. Machinist says, *‘Can't
ger along without " Best in the land., Shop kinks,
gecrets  from  notebooks, roles, formulss, most complete
reference tables, tough problems= figured by simple arlth-
metic, Valopable information condensed in pocket slze,
Price, postpald, $1.00, cloth; $£1.25, leather with fap.
Agents make big profits, Send for list of books. E. H.
Snunders, 216 Purchase 51, HBoston, Mass,

15 centa; eheet
views, 1 cent.
Consoljda ted

AGENTS —Portralts,
pietures, 1 cent;
a0 days” eredit.
Portralt Co., 200, 172 W,

#n cent=: frames,
aterecscopes, 20 cents;
‘inmplmt and catalog free.

Adams 8t., Chicago.

AGENTHE CAN MAKE 210 PER DAY selllng our bur-
nished gold and silver letters for office windows, store
fromts and glass =igns.  Anyome can apply these letters
by following directions sent with each order. Write for
orr S-pace illustented cirevlar. 8, M. Parrish & Co., Clark
aml Adams Ste., Chicago.

BURGLATRL PROOF—Greatest thing of the age; win-
dows  Joeked with G-ineb opening, put on in one minute:
send for snmple, 100 each. Apents wanted. Cannon Mg,
Co,, 1533 Kenmore Ave., Chleago, 1L

STUDY ELECTRICITY AT HOME—A complete electrical
course at howe, coontaining SU-page detail book, ZD-page
text-book, 200 experiments and over 100 pleces of appira-
tus. Price. complete, only £5.60. Catalogue “P&" explains
this gnd other remarkable offers. Thomas M. 51, Jolin, 5348
Nioth Ave., New York.

ARF YOU MAKIXG less than 825 or B30 per week?
Mechanical and Structiral Drawing taovght by experis.
Send for circular, Low  tuition, loeclwding Free DBooks,
Drawing Instruments, ete, Columbis Correapoodence School,
Drexel Bldg., Philadelphia, Pa.

MONEY IN XNOVELTIES—Our advertiserz and readers
are looking for good new noveltles o put on the marker.
They have money for the right loventions In utility,
amusement and advertising novelties. What bave you got

that's poud? Heach this field theough  “The Novelty
News,"" 171-0 Washington St., Chicago, Trial 3 months,
206 cents,

BOYD'S Brllahle Sharthand, $3.00, compleie eonrze, aame
as sells for 220,00, Hook Form, Lesrn In 30 days. (. AL
Weller, Mitchell, 3. D.

BOOKS AND PERIODICALS.

AGEXNTS. If youn are an amhitfons man and are anxious
to Inerease  your income  withont interfering with your
regular work and would like to know of a means by which
vou ean make a smug sum of money write us today and we
wiil tell yon how by retorn mail, Address Popalar Mechan-
feen, Deak O, Chicapo, 111

AGENTE make biz money selling onr Dress Srstems,
Hoz Holders apd Aunlomatic Ssash Locks, Ewlpg's, 190
Thatcher Place, Decatnur, I11.

REPHESENTATIVE WANTED in every machlne gho
amd factory to sell ""Tat's Grit Beap.” Big demaml,
Large prodt=. Increase your weekly inrome two to flve
dolturs, Send ten cents for postuge on full size can. State
oreupation. Tatloek Bros., o hester, N,

GET A GOVERNMENT POSITION—Our beok fully In-
gtructs how., Fallure [ studied impossibile.  Address Prank
B. Pergande, Publisher, Whitetish Bay, Milwaukee, Wis,

IF IT'S PRINTED—MacDonald can sopply ft—Domestie
ind Forelgn publications of every description—EPlays—reaidl-
ing and reeltation books—Dramatic Jonrmals supplied by
mail. *“‘Catalogue P, M. sent free.”” Chas. Maclonald, L3
Washington St., Chicago, 111,

ELECTRICIAN AND MECHANIC—Dractical monthly
magazine for electrieal and mechanical stndents and work-
erg. Publishes 1Nugtrated directions for constructing dy-
namos, motors, gasoline Ullg'JJLuI, wireless telegraphy, elec-
troplating, electrical wiring, mechanical drawiog, nsing
tools, furnlture constroction. photography. all kinds of
mechanieal work. Ope dollar yearly: =inzgle copy with
book ecatwlogue, ten cents.  P'. M. Sampsen Peblishing Co.,
i Beacon 5., HDoston, Mass,

MEN make money resilvering damaged mirrors: new
process ;. never spots or elonds:  for partieulars and sam-

ples of work address ., 8, Minter, Little Rock, Ark.

AGENTS here iz the clianee of a lifetime, Something
eptirely new along with lne of household apecialties that
gells In every home. Azentz are making over F150.00
monthly,  For agents” poopositlon address Dexter Supply
Coy,, 334 Dearborn St., Chleago.

PICTURES AND POST CARDS.

ONE DOZEXN PHOTO POST CARDS made from apy
plhotograph I‘ur 60 ecents. Your photograph returned with
order, P-uatp All work guaranteed, Fnough sald, Give
us a ir P].Iulﬂ- Card Co., 305 W. 1Tth St., Chicago, 111

LAUNCH AND STEAMBOAT MACHINERY

MALE HELP WANTED

WANTED—Mechanles to 2ell our fine line of Calipers and
Ilf'll'e;s. Good pay. Address E. (. Smith Co.. Colum-
la > a.

BALESMEN —Write the Dayton Label Co., Dayton, (0.,
for sample outht and =ell merchants 2,000 advertising stick-
ers Tor &1 “‘on the =ide;"” 40 per cent commission and a
square deal. Write now.

GOOD SALESEMEN WANTED for a patented specialty
selllng for §50 and §75; wneeded in all manuofacturing
plants, May devote entire or part time. Some of our rep-
resentatives average $15 a day. Bome more. Write at ooce
to Power Bpeclalty Co., 240 Fort 8t., Detrolt, Mich.

SALFRMEN WANTED-—Must
power transmitting, mill and factory supplies. Salary and

commission.  (Give age, experience and reference. w Fa
Grammoes & Honz, Allentown, DPa.

be  experfenced selling

PORITIONE NOW OPEN with leading emplovers for
Draftamen, Chemisis, Arehltects, Engiveers and other tech-
nleal men; salarles 81,000 to §5.000; fall Information free

It you write today, stating experlence. Hapgoods, 305
Broadway, Now ‘iurk N. X.

WANTED — MACHINIETS — Machine and
familiar with Iarge Folsting FEngine Work:
Litohfleld Foowires & Machine M.,

floor  men,
steady work.
Litchfield, [l

SATFTE AXND SURE,
and long-lived,
or uncertain,
logue frec.
ca g,

therefors NOT gasoline, Foonomlesl
therefore STEAM. Nothing complicaved
Built to order to meet conditions.  Cata-
Marine Iron Works, N, Halsted Station, Chi-

CEMENT

IF YOU WANT the best Information on cement and
concrete construction subseribe for Concerete, leading cemoent
amd concrete monthly. Sample copr, 10 cents. Concrete,
135 Kewberry Bldg., Detroit, Mich.

200 MORE FOWER developed by using Hadinm Decar-
b e This compound will clean the eylinders, plsion
rings and wvalves by removing the carbon In a chembeal
way. BRadlnm Decarhonizer volatilizges the carbon, in whick
form it passes oot in the exhanst in smoke. No possible
Injury te any metal, no matter how delicate.  #end Se
for sample can. Agents wanted.,  Address Radluom Decar-
bonfzer Co., care Popular Mechanies, Chleago.

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

Please Wention Poapular Weohanias
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I MAKE drawlogs and blue prinis. D Tappan, Water-
vilet, N. X,

PERIEHABLE PAPER, writlng paper that crumbles to
dust. Ink thet disappears in 30 days, Transfer fuld.
Engravings, designs, ete., transferred from printed paper
to note Look or hapdierchief. Dry battery renewer. Pen-
eils for writlng on glass and 756 others, all for 25 cts.
(silver). Dox 12, 5t WHock's, Quebec, Can.

ClGAIl BANDS—Imported direct from Europe; entirely
different from American bands; 3000 kiods, all new,
gtamped with real gold, beautifully colored. Samples, 10
cents, or 40 cents per 100 (no duplicates), postpaid, inelud-
ing Mustrated catalogue on professional plate making.
Order guick. National Selling Co., Allentown, Pa.

MACHINIST AND DHAFTESMAN'SE TABLE, U. 8. stand-
ard, steam, gas aml water pipe tapping sizes. Flve ceuts
In stamps. E. E. Meyer, Allegheny; Pa

FREAT BUBINESS OPPORTUNITY —Eversbody wants to

wear our pure Aluminum ““Comfort™ Sanitary Hose Buap-
porters. ust patented. Hold up socks, egleeves, and
drawers. Not affected by wear or perspiration. Lock to
garment. Never glip on fat or slim. Ides away with all

harness, buckles, straps, eords and elastic.
25 cents, Sample palr prepaid 18 cents, or two pairs for
40 cents.  Agents wanied everywhere. Thos, H. Devero
Manufacturing Co., Monon Bleck, Chicago.

DON'T SLAVE FOH OTHERS., Reap the bencfitz for
ourself, Fortunes made operating automatie penny welgh-
ng machines. Our =zcale speaks your welght,. Write for
Talking Scale ¢lreular. The United Vending Machlne Co.,
629 Caxton DBldg., Cleveland, O,

Hegular price

PUZZLES sharpen the wits, brighten the Intellect, teach
to think properly; OSte worth for Z3c.  Start o collection.
Western Puzzle Co., 8t Paul, Minn.

WANTED—IIgh class =sales manager. Salary, §5,000.
Large automobile manufacturer of high class machines.
lovestment, $5,000 required. A fine position for the right
man. F. L. Adams, Freeport, 111,

MUST BELL my 10-acre f{rult, vegetable and poultry
farm. Loecated about 8 clty blocks from depot, on Pere
Marguette. This farm {8 without bolldings, but its loca-
tion make= its value more than double other farms In
game locality. Cost me F200; will gell at once for £1560,

$10 cash and $5 per month. Answer quick. Investigate.
Address W, Topplog, owner, K. 511, 87 Clark 8t., Chi-
cago, 1L

WANTED—Marine motor, 3 to B H. ., complete. State

lowest casn price;

full deseription. O,
ton, Mo

W. Allen, Tren-

KELLAR'S magle poker cards. 10c. Engle trick cards,
20¢;  both for 20c. Western Puzele Co., S5t Paul, Minn,

THE DRAKE Flying Machine, “Correct In principle
and constroction.”” **Solves the problem.”" Patent al-
lowed., Broad elalms. Capltal wanted., E. L. Drake, Win-
chester, Tenn.

WITH an alternatlng current and a Ruprecht Corrector
you can charge storage batteries, run direct current motors,
do Mght plating of nickel, silver, etc., and can use it any-
where a dlrect current (8 needed. Write for booklet and
prices. IRuprecht Elec. Co., 7117 Cedar, Cleveland, Ohio.

CAPT. T. W. WINSTON, Coast Artillery Corps, Editor
Journal of the Unlted States Artillery, Fort Monroe, Va.,
will greatly appreciate s copy of Popular Mechanles for
Mareh, 194, Captain Winston files his coples of our maga-
gine and without ills mumber hiz file will be incomplete.
Anyone who possesses 4 copy of this Issue and whoe 18 keep-
ing it for no special purpose will confer a great favor by
forwardipg the same Lo the above address.

MAKE your own fuopniture. Entirely new plan.
Mission Furniture, perfectly simple and easy. Fascinating
work, saving S0 to #9p,  Twelve-year-old boy with house-
hold tools and our pattorns (26c to §1.00) can make ft.
Hamizomely illustrated catalogue free. The Home Furnd-
ture Pattern Co., Blrmingham, Ala, ‘

Massive

TRADE—Small ronning gear with tires (just the thing
for buckboard) for motoreyele or screw-cutting lathe.
Lapp, 144 South 20th St., Plttsburg, Pa.

FiIR SBALE—Several Second-hand Locomobile Steamer
Runabout Running Gears complete with Sprocket Differ-
entinl Springs and Steering Lever and Wheels,  Price.
£15.000 each.  Also several Loecomobile 4% H, P. Steam
Engines, Al condition. Price, $20 each. R. Roth, 1423
Norihh Awve,, Rridgeport, Conn.

PUPULAE MECHANICS ADVERTISING SECIIUN

COMPLETE WORKING DHAWINGE fur
serew-cutting, foot-power lathe, £1.00 per set,
for $2.00. W. E. Morey, M. E.,
cago, Il

an  S-lnch,
three sets
2083 Frimk 3St., Chi-

$350.00 MONTHLY easily made fitting eyeglasses. Short,
thorough course by mall. Easily learoed. Diploma. Bl;
demand for opticians. We start you. Free “'Booklet 4
tells how. National Optieal College, 8t Louis.

MceWILLIAMS interchangeable axle. Change in ten min-
utes’ time. Makes pew axles wvery cheap. MeWillinms,
West Balem, 111

FOR BALE—25 H. I". Gazollne Engine, in fine econditlon,
can be seen in operation. K. U, Show Case Works Co,,
ard amd Holmes, Kansaz Cliv, Mo.

FOR RECHARGING DRY BAT__JIES and renewing
OLIN FILES 13 ¢centz each, or the two for 25 cent2.  Hox
4, Sandusky, Ohlop.

TYPEWRITER BARGAINZ, Underwood, S50, Oliver,
£40. No. T Hemington, 237. Smith Premler, $22.5.0.
Blickensderfer. £15. Chleago, $12. Dengmore, 525, Call-

graph, $10. (Get [llustrated catalogoe amd bargain st

Minnesota Typewrlter Exchange, S17 Hennepln Ave., Minope-
apolls, Minn,

Fl100 PER MONTH SALARY—Pald weekly. Energetle

mati In each county to represent Hardware Lept. Estab-
lished business, Expeose money in advance, ‘The Colum-
bia House, H-T, Chicago.

FOR BALE—8 H. P. water-tube, uprizght boiler. Oftenon

Dros., 42 Llarned, West, Detrolt, Micl.

VALUARLE auntomatie nut lock patent can be bought.
Has stood the test of three years on rallroad track where

many traing pass dally. Cheap o manufactore. Address
121, eare Popular Mechanies.
RBUSINESE OPPORTUNITIES. Keeild Monex? TRead

“The l.aw of Financial Success,'’

Hee advertlsement on
page 1419,

MODELS made for inventors;

low prices.
man, Towson, Maryland.

Howard Merry-

GET YOUR GAS anid electrie fixtures at wholesale prices,
and save big mopey. Pot them up yvourgell and save more
money-—It's eagy. OF get vour local gas ftter or electriclan
te put them up for you, amd stl]]l save good money. Wrlte
for onur catalogoe sheets and see. State whether you want
gas only, or combination gag and electric fixtores.  Western
(":ulmrlelier Co., Mail Order Department, 19 West Lake 8t..
Chicago.

PRIVATE MAN wishes to Invest some money in gomd
patent. WIII buy outright if, ressonable. State price.
119, eare Popular Mechanies.

BAWS, FILES, BTAYER, ENIVES.

Kennedy, 113 North
Tth &t., Philadelphia, Pa.

25 SOUVENIR POBT CARDS GIVEN with a 6 mos. subs.
for 26c to largest and oldest 100-page monthly on Coins,
Stamps, Post Cards, Curios, Minerals, 0ld Books, Photo-
imll'.lhﬂ, Relics, ete. Phil, West Collectore World, Supérior,
eh.

COMMON-SENEE broom holder, best in the world; holds
broom in shape: 10c; catalogue free. Hell & Bayley Co.,
358 Farewell Ave., Milwaunkec, Wis.

FOR BALE—APPLE DYNAMO with 2-Inch

ulley; In
good condition, $7.00.

Harry L. Wilson, Fostoria, Chio.

A HUNDRED Firemen and Brakeman wanted om rafl-
roads in Chicago vicinity. to fill vacancles cansed by pro-
motlons. Experience unnecessary. State age, helight,
welight., Firemen, 2100 monthly, become Engineers and
earn $200. PBrakemen, $75, becomlng Condoctors earn
§150. Name position preferred. Rallway Association,
Room 174, 227 Monroe Street, Brooklyn, N. Y. Employ-
ment beadguarters for all rallroads.

I. C. 8. Mechanlcal drawins course for best offer.

Cash
orf trade. RButts, Oxford, New York.

WIRELESS TELEGRAPHY., The Intest type of Wire-
lesz Heceiver.  Neither electrolyile nor coherer-decoberer.
Simple, compact and inexpensive., Imperial 8et; Sensitive -
telephone recelver, battery card and Imperial detector.
Price, complete, £2.60 prepaid. Imperlal detector alone,
§1.00. International Wireless Co., Box 518, Tima. Ohio.

Please Wentlon Populdr Mechandcs
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TOO LATE TO CLASSIFY

ADVERTISING

LEARN THE HUT WATER HEATING BUSINESS AND
WOHRK FOR YOURSBELF—I teach you absolutely free of
charge and enable you to make a goosd income while learn-
ing. Men handy with tools make big money. No expense,
For full information write WS, care Popular Mechanics.

COME to New Mexleo, Can locate you on Government
When deeded ls worth $10.00

one mile Liom railroad.
gere,  Address W. . Ugle, East Las Vegas, N. Mex.

SEND for one of our Night Watch Burglar Alarms, fires
blank coartdddge if door of wlondow 2 tompered with,
Bample by mail 30, dogen, Faanl Smith & Spaulding,
B8 Central Ave., Dept. B, Jersey City, M. Js

FOR SBALE—S h. p.
with accessorics for antomobile, B, G,
Philadelphia, Ohio.

MODEL STEAM ENGINE. Boys, send 20 cents (coln)
for Muepriniz aod direetions for making 2Z-cylinder engine.
Address G105, care Popular Mechanics,

afr eooled engine and transmission
ilmstead, New

WIRELESS TELEGRAPHY. Make your own Instru-
ments,  Semethlng new,  DBloe-prints with instructions for
making., Sending and receiving apparatus sent on receipt
of 25 cents (no stamps). Address 7503, Popular Mechanics.

MARINE MOTOR, 6 K. P., two-cylinder, vertleal,
foar-cyele, water-cooled, $50.00. DBotts, Oxford, New York.

DYXNAMO, 66 light, 11J volt, for sale or trade. Butts,
Oxford, New York.

SECLTIOM 1435

SLIDE RULE Reference Tables, 20c sllver.
ter, Commonwealth Bldg., Portland, Ore.

A, J. Mat-

WANTED—AManufactured Patented Specialties to handle
ng Selling Agents. General Bpecialty Co,, Syracose, N. Y.

YOU POSITIVELY SAVE 50 PER CENT AND MORE
on your Auntomobile Metal Polish Aeccount by using our
new “KOMBINE.'” Costs you from 48 n gallon DOWN
WARDS, and made from raterial that overcomes all de
feets found in other polishes, Especially manofactured
and adapted for Hotels, Garages, Steamships and large
consumers, FREE pint sample to business houses: others,
Lie postpaid. McBRIDE COMPANY, Kent St., Brooklyn.
N. Y., Sole Manufacturers.

FOR SALE—Launch designs, 18 to 37 feet lomg: 18-fool

iteslgn for boys to bulld, Dua Brle gasoline engines. E. O,
Damon, Quiney, Mass,

FOR SALE—Electrical goods, motors, switches, Instru-
ments, wireless parts, ete.; pew and second hand; at

lowest prices.  Write for list.

Raymond Chapin, 154 Wal-
nut St., Holyoke, Mass,

LOCO steamer, Ma=on engine, sents four, $150. Ford
2 evlinder 10 H, P. car at $275. Waverley electric, £250
Cadillae runabout, 125, Auany ofher hargains; write now.
F. Balch, 201 Essex 5t., Salem, Mases.

ALL kinds of electrical supplies, apparatug and noveltles,
Tell ue what you want; we have It. Haleh & Currier, 201
Essex Bt.,, Room 4, Salem, Mass,

MAEKE your own patent office drawings. 200 for book
ll-.‘lléni;ﬂhmr. A. Matter, Commonwealth Bldg., Port-
and, Ore.

FOII SALE—1-16 horse power steam power plants, the
mist powerful minlatore power plants on earth for thele
siae. These outfts are operated by sutomatle flash
bofler, and will without question give better service and
more power fhan any other power producer.  They are
absolutely safe, for though the highest pressures can bz
used, hoiler exploglons are impossible. No attention is
required after starting, as water feed aml pressure regu-
lation 18 entlrely automatic,. They are well built and
durable and the small boy can operate them bimself wlith-
out danger. We make both maringe and borizontal engines,
and furnish boiler with either gag or alechiol burner; when
ordering please state swhich s wanted., Complete powes
plant piped upon base ready to run, $10.30, Complete en-
gine, either type, £5.060. Boller feed pump, ete., $5.00.
Uastings and all materls. fur either type eongine, $1.00.
Working blueprints, 25e. O, N. Hansen, 153 Du Boise
Ave., Elgin, TIL

METAL INK, for writing with ordinary pen on bright
fron of steel. Mokes a permanent letter and leaves sur-
face smooth, For marking mechanfes' tools, or any iron
or stecl article, it is invaloable. Ounce bottle, Tic; half
ounce, 40c; sample bottle, 16¢. Sample of writing free.
M. Jeweit & Co., Cleveland, Ohio.

FOR BALE—3 VALUARLE PATENTSE, coverlng nature's
gyetem of slow sand water filteation hy gravity. Intake
dam and filter reservolr for municipalities, a great busi-
ness for contractors. Screen filter for mill races.  House-
hold filter and conler combined, An article of sheet metal
or glasg that would =ell for threee thmes cost of  mntu-
facture. G. W. sSchualtz, 5t. Davids, I*a.

MODEL AIRSHIPE—Conmiplete =et of Lloe prinis and
divections for making lnexpensive and easily made model
airship. This little machine offers a splendid opportonlty
for atudying the foscluating problein of aeriol nevigation.
Of profound Interest to the maszter mechanle, as well as
the amateur experimenter.  Price, 50 cents. 1. Ganz, Box
051, Billings, Mont.

I. C. 8, ELECTRICAL COTREE FOR SALE—Fully pald
up.  Make cash offer, or what have you to trade. O, B,
Lowns, T1 Bandolph 51, Chieago.

AGENTS—0Our wonderful cork
everybody mneeds, becavse pno bard pulllng i necessary:
fits all bottles; send for cirenlars; plated samples, 25e.
G. Hawley, 10 Leonard St., New York.

THE “Thomss Convertlble Brooder® is the most practi-
cal brooder in the world, Changed from single to double
instantly. Make It ypourself. Plans and specifications,
S,  Ited stamp for booklet contalning wvaluable facts.
“Thomas," 26 Bedford Court, Detroit, Mich,

puller, mot a Sorew;

-

FOR 8ALE—14 H. P. horlzontal reverslble #steam engine
nmd vertical boller, complete, $18. Set of 1 H., P. steam
iengine castings, $10. &3 light dyonamo and switchboard,
&L’T{ Balineville Aodel & AMachine Works, Sallneville,
(hio.

MAREH MOTORCYCLE for sale, cheap.
running condition: a bargain for some one.
man, 214 Lawrence Ave., Elgin, Il

Machine in fine
Cleas.  Si1I-

MAIL ORDER MEN—Ladies® heanty plns are winners:
enmple dozen to any address, 20 cents: 1 gross, 50 cents,
Good watch, $1.00. Address J. D, Johnson, Newport, R. 1.

FOR SALE OR TRADE FOR LAXD—Brick and tile
plant In northwest Missourl,  Good bouse and barn, 15

acred. of land, Inm & good town, amd fine country land.
Wil sell ar $125.00 per acre. Unlimited demand for tile
anid good prices. [ am o farmer and not a tile maker:
will sell eheap. Plant ronning, noe competition. Address
H. H. Wright, Maitland, Mo,

WE BUY and =ell second hamd gasoline motors. Stand-

ard Motor Co., Ciocinnati, Ohblo, DBox 475,

FOR SALE—Second hand 8 H. P. single cylinder anto-
mabile,  Slding gear transmission; detachable tires and
tonnean, wheel steering,  Car in ficgt cla=s running  edandl
thon, $225.00. Hichord F. Mokros Co,, Milwaukee, Wis.

Electrical Supplies
‘I For the Amateur

S5end Stamp for Catalogus

Lowest prices ::

THE BRIDMAR CO., Chicago, Il

FREE

This $13.85

DRAWING
OUTFIT

Bes offer, page 1406 of
Successful Draftsmen

FPlease Wentinn Mapular Weohandos
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We are the only manufacturers of Phonographs selling direet from
the factory to you. We save you all dealers’, agents’ and distribu-
to IH: pro ]II*—, ave [I.r‘JILg flll[tl ""‘i y 10 845 on each machine, r[-']HJ
Duplex is the largest and | elearest toned Phonograph in the world.
It ].—- the only one in the world that has two horns. It is the only
one that gets all the musie out of the Record without the squeak.
The Duplex is as far superior to other Phonographs as a Coneert
Grand iz to a Street Piano. It must be seen and heard to be appre-
ciated. Let us gend you this greatest of all Musical inventions on

FREE TRIAL.

8 Listen to its marvelous tones in the quietness of your own home,
ﬁ then if you are not convineed that it 1s the bhest |’l.-<+r'|lr;.n'.'.'§r}: yon
ever listened to, ehip it back at our expense and the Free Trial will

[—=)]

S VD Ve

T )\, )

Ay, not cost you a cent.
Write a Postal Card today for our beautiful Free Catalog and large
colored Poster showing thig machine in full size. Don’t let anyone, |
Um SR anywhere, persuade you to buy a Phonograph at any price till you
have received our Catalog

V8 THE DUPLEX PHONOGRAPH C0., 704 River St., Kalamazoo, Mich.

HE <& DUPLEX [ -

Pleaase MWeantdaom Ponwlos Mechanilos

AN N P s s,
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JIRELTOITY

For Your Wife

Your Boys

Holiday Suggestion

IN ELECTRICAL GOODS
For Everybody

Morison Electric Vibrator

Yibratory stimulation is the most natural
means of curing nearly every ill. Operates
cither on electric [ight current or dry
batterica. Price....oc....covvirsonn. $15.00

SEND FOR BOOEKLET “A"
** Anti Doc " Medical Apparatus. . .. ..$2.00

Current Tap, postpaid...... c..ovv....§ .33
500 Feet Linc* Battery Telephone.. 2 50 [ lTH Electric Door Bell Outfit.............. .60
2 Dr-np" Annunciater Qutfit, complete 2.50 Piho iost popalar novelty eul Strorgs Elt:ct: ic Alirm Cloek....... P
Electric Sad Iron, 44 1bs.............. 400 practical, cducating Hunstoys, abo Elite Battery Gauge, postpaid........ 2
Electric Water Heater, 1 pt.......... . .00 on ons "'Red Saal  Battery, . §1L00 Electrician’s Pocket Tool Kit.oov.n... 305
‘Red Seal’” Dry Battery. + | o
Gem Battery Motor, poripaid, S
;"I'I.:.NI]- FORC ATALOI iLE _':‘_f * . Learners’ Telsgraph Outdlt, . 115 Bk vour desler for ihese " MESCO- ™

144 Pages, T00 Ii

strations of

LE

Eleciria Toy Railway,

Xmas Tree Lighting Outfil

Operates on electric light current or dry
batteries. Colored and white lamps. Every-
thing ready to put on tree or for decorating.
Lasts for ycars. Price................55.

ASK FOR CIRCULAR"X"

a0 | MADE" goods

" Something Elecirical for Evervbody *

NEAREST
BOUEE

17 Park PL., New York

Utica Round Nose Burner Plier

A bandy tool in the home, in the office, in

the study. when on a hunting or fishing
trip. Coovenient to carry in the pocket
Yon canoot fully realize its value poul
you have used it, then youo will not
part with it.

Have you stopped to think what
am acceptable CHRISTMAS gilt
it would make? You have nmota
friend but what would be highly
pleased with such & present.

_Ff e dealer harx minf
adiiress in the 7, 8. on re-

e#vol « ..f prige,
Regular Finish Black
Handles, Polished
Head, 70c Each

PallNickel Plated
$1.00 Bach

UTICA
TOOLS

Are Unennaled In

b o gusLTY
Guaranteed y FINISH !
Take no Substitute

If your dealer
has not got them
wrile us,

EVERY TOOL GUARANTEED

Oy the Doasine bear 1118 Mark

WRITE FOR COMPLETE CATALOG
Utica Drop Forge & ToolCo.

73 Genesee St., UTICA, N. Y.

186-188 Fifth Ave., Chicago | "™ ™™

{f you wani The Best,
it he does not sell them, buy direct
from our large stook.

o | Manhattan Electrical Supply Co.

Lansesr Mrna,
ELECTRICAL
EUPPLIES 1w

HOW TO RUN AN AUTO

This good book will be
renk Lo any sddress in
the world, postpaid, op-
on recipt of two doliars,
or if desired, will he sont
on approval to be paid
for after examination

=  with gen
= good binding.

Are you Interested In
Automobiles 7

If you mre, an sarly porchass
of “HOMANS' SELF PROFELLED
YERICLES"" will prove m good
investmenl,

This work in bow the
sinndard on the practical care and
mansgement of molor care—ex-
plaining the prinei; of con=
siruction and operation in & clear
and helpfal way, and fully illns-
tratad with many disgrams and
drawings.

The presentation of subjects has
bean determined by considerstion
of tho needs of the man behind
the whasi. It is clear and con-
ciss o its treatmeni, and eompre-
hensible to ithe most inexperisnced
sutomobilist, ot the same timo ib
in mo thorough that the axpect will
learn much {ta pages.

Coptalos 608 pages, ovar 400
diagrams and illostrations,
printed on fine paper,
wiza 5% 284 inches,

Highly en-




