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THE

ALTON
INVERTED
LIGHT

IS COMPARABLE
ONLY TO THE

SUN

IN
BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

232 FEET OF GAS
PER HOUR?

DELIVERS THE LIGHT
WHERE YOU CAN
USE IT

PERFECT IN CONSTRUC-
TION and MOST DURABLE

————

Complete for

$1.50

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

ALTON MFG. CO.

Agents Wanted in Every City
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~ [PAT.APPLD FOR ©

11 East 22d Street, New York
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THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers and Importers,

810 Walnut Street, Philadelphia, Pa., U. 5. A.

- Our New and Revised Catalogue of Practical and
Seientific Bonks, 44 pages, svo. (Feb. 15, 19061 Lalalogue
of Chemical Technology and General Chemistry, July 1,
1005 { N=w and Up-to-Date) : a Catalogue of Books on Mel-
allurgy, Mining, Prospeeting, M Incmh}m, I.'i'uu!m';ry. Ag-
saying, Analysis, ete.; a Catalogue of Books on Steam
and tﬂe. Steam Engine, Machincry, efe.; a Catalogue of
Fooks on Sanitary Seience, Gas Fitting, Plumbing, ele.;
and cur ather Catalogues and Cireulars, the whole cover-
ing every branch of Science ajrplicd do the Arts, sent free
and free of postage to any one in any part of the world
whe will furnish hig address. . ;

¥ Please State the Subjects in Whish Interested

A GreatfRepositary of Practical and Scientific Information,

Ome of the Fullest, Freshest and Most Valualle Hand-
hoolks of the Age. Indispensable to EveryProclical Mait.
BIXNTEENTH THOUSAND. PRICE. $2.00
Free of Postage to any Address in the World,

The Techno-Chemical Receipt Book:

Containing Several Thousand Recelpts, covering the Latest,
most Important and most Useful Discoveries in Chemical
Te-hnology, and thelr Practical Apolication in the Aris and
the Industries. Edited chisfly from the German of Dra.
Winckler, Elzsner, Heintz, Mierzinskl, Jacobsen, Koller, and
Helnzerling, with additons by Willlam T. Brannt and
William H. Wahl. Ph, D. {Held.), SBecratary of the Frankl'n
Institate. Hlusteated by T8 engravings, one volume, over 50
pages, 12mo, elegantly bound in searlet cloth, git, closely
printed, containing an immense amount-and o great variety
of massér. .
W":Pﬂrﬂ, g2.00, free of postage to any address in the
wrariid.,

A cirewlar of 32 pages showing the full Table of
Contents of this tmportant hook, sent by ‘mail free of
postage to anyone in any part of the wortd who will fur-
nizh hiy address.

HENRY CAREFY BAIRD & €,
Industrial Publishers, Booksellers and Importers,
210 Walnut Street, Philadelphia, Pa,, U, S A

Send $1.00 now

For Our New Book

HOW TO

MAKE ALCOHOL

and DENATURE IT

By F. B. WHIGHT

From Potatoes, Beets, Gorn, Rice, Cereals,
Molasses and other Farm Products

Glves foll Instructions and shows stills necegsary.

CONTENTS:

1 Aleohol, its various forms and sonrces.

2 Mashing, cooling and fermentation in general

3 Distlllation, simple form of stills, the production of Al-
cobol from wine,

4 Malting.

5 Alrohol from Potatoss, mashing, fermentation, distilia-
tiona. Contiouons stills.

& Alcohol from Grakn,

7 Alcohol from Beals.

#&  Alecohol from Sorghom and Molasses.

9 Denatured Alecohol and it Commercial Uses.

0

10 Alecholemetery. Index.
Postpaid on receipt of price
SPON & CHAMBERLAIN
123 P M Liberty Street

New Yﬂl‘kl
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We Are the First!

Yes, we are the first of the manufacturers of Terne Plates
to suggest and adopt the plan of stamping the amount of coat-
ing carried by our brands of Roofing Tin, and of stamping all
wasters as such.

This is the “square deal” which all Jobbers, Architects,
Roofers and Property Owners have needed for so long—and
already the move has shown good effect.

In future, don't merely specify American Ternes, American Extra,
American Special, American Old Style A, 2A, 3A, 4A, 5A, MF, or U. 8,
Eagle New Method—but examine the boxes when they arrive and see that
the contents indicate exactly what you purchased, If the sheet isn't
stamped with the eoating, look along the edge for the mark ‘‘Waster."'

If you’ll use these preeautions you'll find Roofing Tin to be the most
satisfactory roof covering you can use—but you ean’t expect an 8-l1b.
Terne to do the work of the old time or present day 30 to 40-1b. coated
plates.

Send for our booklet ‘‘From Underfoot te Overhead'’ if you would
know how a high grade Terne Plate is made, and use MF ROOFING
TIN, ‘‘The Terne which turns the elements,”' if yon want the best
Eoofing Tin that can be had.

AMERICAN
SHEET & TIN PLATE
COMPANY

FRICK BUILDING PITTSBURGH, PA.




Auto-Marine Engines

(We have absorbed the Detroit Auto-Marine Co.)

L S

Three Cylinder; 12-14 H. P.

The highest quality attainable.

engine with a factory behind it.

With our long practical experience, with the largest fac-
tory in the world devoted exclusively to the building of
marine engines, we place the FERR® Auto-Marine Engine
on the market as the highest in quality. It is our own
from blue print to finished engine. We stake
our reputation on FERR® Quality.

FErre Quality combines:

Simplicity of design Economy in operation
Durability of materials Assured excess power to rating
Ease of control Low cost to purchase

Is not this the quality you demand in your marine engine?

you find it in any but the FERR® Auto-Marine Engine?

For further information and prices, write

111 Wade Building, CLEVELAND, OHIO, U. S A.

The one marine

Can

+ The Ferro Machine & Foundry Co.
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IT IS FREE

TO YOU

o, Our hand=ome Xmas Joewelry Catalog iz filled with
2 thonsands of beautifol Jewelry and Silverware sougzges.

. tions for Xmas Gifts. If you Intead to buy a Wateh or a Dia-

;;’,; mond, or Sliverwars, or Jewelry of any kind, for Xmas Pres-
ents or for your own use, and you desire to bay at W holesale
Prices then send for our catalog, It 18 a mopey saver, and contains
’.I{- sutable gifts for all, old and young., This book 18 complete, Intensely
Interesting and full of ideas from cover to cover. Ouor catalog tells how

Al

| YouCan Furnish Your Home Free

J

:' by saving the advertising bonde we give with all goods purchased from our cat-
alog, You should investigate this offer now, before you Luy any Xmas Glfis,
Juet send us a postal card or letter and say “Send me Catalog J and your Big
Premium Offer,” and you will recelve, by return malil, our large Money-Saving
Xmas Catalog and oor Big Preminm Offer, which tells how ¥ OU ecan furnish
your home without cost, Don't hesitate, Write us today. A postal card will
bring full particnlars.

JUDSON A. TOLMAN CO.

m

7705 Woodlawn Avenue CHICAGO, ILL.
22 — = ufas T e
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EVERYBODY NEEDS AN ACCIDENT CASE

If you don't know how to treat a eut or bruise or to relieve a scald, or have not
the remedies at hand, you should get aequainted with the

U.S. EMERGENOCY CASE

at onee. It contains 18 articles all neeessary to perform work mentioned above,
and also a valuable Firsi Ail Handboolk. Pure and Antiseptie. Price,
complete, $1. Money returned cheerfully upon dissatisfaction.

U. 5. EMERGENCY CASE CO. 25 Weaver Building, Utica, N. Y.

THE PINLESU-WAY OF LIGHTING THE GAS

Lights the Gas from Anywhere. No Spark.
No Battery. EASY TO INSTALL.

If your Gas Co. cannot supply vou we will send you a
COMPLETE OUTFIT with instructions upon receipt of $2.00
PERFEGT WORKING GUARANTEED
Hundreds of Thousands in Use in Europe and U. S.

PNEUMATIC GAS LIGHTING CO.

I50 NASSAU STREET, NEW YORK
A GODOD CHANCE FDORL ACCENTES




Private Water Supply
Plants for Country
or City

OU can live without artificial heat in

the summer and artificial light is needed only
at might. But vou cannot possibly exist without
water during any season—day or night.

The water supply problem is therefore
vitally important; and it is for the correct solution
of this problem that the KEWANEE WATER
SYSTEM has been perfected.

With a Kewanee private water supply
plant you may enjoy all the conveniences and com-
forts offered by the best city water works. You
may have an abundant supply of water delivered
under strong pressure to the plumbing fixtures in the
house, outside hydrants, stable—anywhere. Besides,
vour buildings will be protected from loss by fire.

You will not need to have a leaky and
unsatisfactory tank in your attic. An unsightly and
dangerous elevated tank will not be required. You
can get a better supply and vour service will last in-
definitely, if you place a KEWANEE PNEUMATIC
TANK in the cellar or bury it in the ground. The
water from yvour own well or cistern will be deliv-
ered from this tank to the faucets and hydrants by
air pressure.

Home aof ©, E, Lane, Leamhard, T,

Supplied by Kewance Water System
The above illustration shows the home of Mr.
C. E. Lane, of Lombard, Ill.,, who has had a
Kewanee Qutfit installed in the cellar of his resi-

dence for eight years. He says:
“I can omly rvepeal what I have said ermslantly
sinee the plant was installed, It works perfectly
ol grives eomplefe satisfaetion,™

There are over five thousand other Kewanee
Qutfits in operation. Write for Catalog No. 14,
which explains everything and tells where Ke-
wanee Outfits may be found in your State.

KEWANEE WATER SUPPLY CO.
Drawer P HKEWANEE, ILL.

Mew York Office: Rooms 1300-01, No. 32 Broadway
Address correspondence to Kewanee Office

Our No, 40 Nench

Teach The Boys to Use Their Hands

Every boy ought to have a lttle carpenter shop
of his own., He can earn money doing carpenter
work for his family and friends and have lots of
fun besides,

Our Youth's Manual Tralning Bench ls o whaola
carpenter shop In itself for a bright boy. It ia
useéd in the best manual training schools in the
country. .

Bench 4 ft. long, 52 inchee high, 20inches wide—fitted with
6 J3-inch glued up maple top 1% inchea thick, with 7-inch well
for toals, fitted with two vices, Back board and tocl rack os
shown in illustration. Frame, glued up top, ¥lees and tool
riack all made of hard maple.

Our catalog glves complete Information In re=
gard to thi= and other manual training benches,
and it shows a number of stvles especially de-
signed for manual training school use. Write for

GRAND RAPIDS HAND SCREW CO.
146 S. lonia Street i
GRAND RAPIDS, - == - MICH.

Please Mention Popular M

WILLIAMS

| VENTILATING
| WINDOW-SASH

| FASTENERS

bi Make your window absolutely safe
y while affording EI‘ITI: veniilaton, Da
not mar sash, and prevent rattling.
| Anyvone can attach., Impossible to
i open window when adjusted for ven-
{| tilation. Cannot be pried off from
outside, Ventilates from top or bot-
tom, or both, Saves price uIPnrdinnrjr
fasteners, ifvou're building, and is nec-
EEEar}'iryuu'd rest in peace, Send
o me . for sample, prepaid, and
e you'll order more illiam's Ven-
iy tilating Window Sash Fasteners
from your Hardware Dealer,
] CHARLES HOYT WILLIAMS,
s 1063 Fidelity Building,

BUFFALO, N, Y.
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Suitad:Yearly Income

Clergymen, Merchants,
~ Farmers, Mechanics,

pation may be:—1 want
Yyou all to become in-
terested in my offer.

For 10 years, beginning March 1, 1907,
we will divide half of the met earnings of
our business equally among the first 5,000
men who answer this advertisement and
> order a $10.00 made-to-order suit from

us, besides promising to use their influence in our favor.

We are the well known Tailoring Company,
have always done a large and successful busi-
ness, our average yearly net profits for the last
eigllt years have been about $20,000.00. Under
conservative management the first year's share
of profit for each of the 5,000 men will be at
least $2.00 cash,

This liberal profit sharing offer is a business
Empﬂ‘iltiﬂll We make it, knowing that with

000 profit sharing partners, living in various
towns, using their influence in our favor and to
whom we can refer new customers, our busi-
ness is bound to grow, anc will become in a few
years the largest in the United States. Your
income from a share in our profits will increase
from year to vear, £o that the total for the 10
years will amount to a very large sum.

Vou will not be asked to invest any money in
our husiness, nor to solicit or give it any of your
time, unless you want to, then we will pay
a liberal commission on all orders received
through you, this in addition to your share in
our profits,

On March 1, 1907, we will issue 5,000 profit
sharing ce rtificates of the mominal value of
£10.00 each. These will be sent to the first
5.000) men who answered thisadvertisement and
ordered one of our sunits. These certificates
will show that they are entitled in consideration
of using their continuous influence in our favor

© profit sharing certi

to an equal share in half our net earnings for 10
vears from that date.

Every six months we will send cheeks for
amount of profit due to each of the 5,000
profit shareholders.

We will po smtelg issue only 5,000 of these

cates, only one to a person
and none after March 1, 190?

Do not send any money, but write at once,
In reply we will send you, t)ree large samples of
black and blue fine wool thibet cloths of weight
suitable for winter and spring wear. From these
cloths we will make to your measure suitsinan
style wanted (except fufl dress) for only $10.00,
strictly ent and tailored to your order, usmg
extra quality of linings and trimmings, so that
they will be our best advertisement, and would
cost you, if made by us during the hus_v season,
at least $Ig+oo.

Do not hesitate—yon run no risk. We will
furnish all money needed to conduct our busi-
ness. It will not only be profitable to you to be
a profit sharing partner in our business, but it
wﬂl also be an ll; onor, as we are a company in
good standing and resp-ons&hle as you can easily
ascertain by asking your banker.

It is to our interest to treat you square—the
moere you earn on your fmﬁt sharing certificates
the more we earn ourselves, and with 5,000 men
to whom we can refer, we are bound to double
our and your profits every year.

Write to-day for large samples and full particulars to

The Gont's Gomplete Outfitting Go.

Dept. P-3, 242 & 244 MARKET STREET, CHICAGO, ILL.
Referance: The Royal Trust Company Bank, Chicago; all Chicago Wholesale Firms and to

thousands of satisfled customers in every State.

Mease mention Popular Mechanics.
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Popular Mechanics Shop NOtes Series of Year Books 1

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

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

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

228 Pages . Vol. 11, “Shop Notes for 1906.” sss tiustrations
228 Pages Y Ol. 11, “Shﬂg Notes for 1907.” sso uustrations I

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

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

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

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

€| These books are indexed very fully and with great care.

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

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

Price 50 Cents per Volume, Postpaid

POPULAR MECHANICS,
In ordering, state which volume is wanted, CHICAGO

I T ———— — |
e T e B ST BNt T (PO T -




330,

Salaries Raised

Ociober, 1905 - - - 372
November, * - - = 259
December, ** - = - 223
January, 1906 - - - 266
Februnry, ** -« = = 251
March, . . = 343
April, . . - 288
May, Bo. s = 424
June, oL = - 231
Jualy, B . - = 192
August, oL - - 230
september, ** - = = |73

This is a twelve month's record showing the
number of men who have voluntarily reported
an increase in salary and position, as a direct
result of the help received by them from the
International Correspondence Schools.

Their names, addresses and letters are open
for public ingpection and investigation.

This marvelous record tells better than words
how well the I. C. S. enables men to make more
money by fitting them for more important posi-
tions. These 3,303 were, most of them, poorly
paid and had no chance of advancement until they
called to their assistance the I. C. S.

Are you at this minute situated as they were?

If so, why not do as they did?—mark the
coupon and have the I. C. 8. show you, as it has
shown many thousands of others, how you can
gualify yourself to earn a high salaryin the occu-
pation of your choice.

There is nothing peculiar about your case.
There is no obstacle either of time, money or
location to hinder you. It's merely a matter of
your own ambition.

To learn how it's done, mark and mail the
coupon so the I. C. S. may know how to advise
you intelligently. Mailing this coupon places

you under no obligation whatever.

Will you send it to-day and thus take the
first step toward a higher salary ?

1 Roakkesper 18 Civil Engineer

2 Stenographer 20 Building Contraetor

3 advertieement Writer 21 Arehitee’] Draftaman

4 Show Unrd Wriler 22 Arehitest

b Window Trimmesr 23 Btruetural Enginsar

@ Commereinl Law for 24 Rridge Enginesr
Upedle Men 25 Mining Enginsar

7 Hlustrator !

8 Civil Sarvies -

9 Chemist
10 Textlle Mill Bapt.

11 Elestrician
12 Elestrical Engineer

14 Telephone Englncer

18 Meshaniral Enginesr
17 Barveyor

#
#

Name

City

#

15 Eleetrie Lighting Sapt.

15 Biationsry Enginsar -~

A : Bitreet and N«

> International

13 Meshanleal Dralisman e cﬂ'"BSpﬂﬂdBHﬂﬂ

,a Schools,
.” Box B72 SCRANTON, PA.
B Please explain, withont further
obligation on my part, how 1 can

gqualify for a larger salary in the
position nom teered

P
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BICYCLE BOATING GREAT SPORT

These Machires Will be Seen in Large Numbers This Year

L)

The bicycle boat
which in one form
and another has ap-
peared at intervals
during the past 10
years, seems likely to
become quite popular
next season. The
ease with which a
small gasoline motor
can be adapted as the
motive .power, thus
making a water “mo-
torcycle,” opens up a
new type of outdoor
sport which has great
possibilities.

A recent Dicycle
hoat built by a stage
carpenter in  New
York is shown, and
will prove suggestive
to any of our readers
who wish to build
one for themselves.
This machine is 8 ft.
long, 5 ft. wide, is re-
versible, and weighs
6o Ih. The propeller
is a 10-in. wheel: 3-
bladed. Provision is
made for a small sail
to be carried by a

" The Bicycle Boat is as Handy and Sale on Water as the Ordinar
tube attached to the g o ey and, A Smail Mator can be Basily Attached, Atford

head of the frame. ing'a Speed of 10 Miles an Hour.

This boat will be

equipped with power and exhibited at  1ron which can he made at any tin-

the sportsmen’s show in New York. shop;those in the illustration are each
The pontoons are of galvanized 4 ft. long.
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OYSTER FISHING BY MACHINERY

Instead of the tedious operation of
manipulating the old-fashioned oyster
tongs, which resemble two rakes
hinged together, the shell-fish are now

k!

i

The Old and New Way

brought up at the rate of 3,000 bu. a
day by means of dredges. The mod-
ern oyster boat shown in the illustra-
tion is equipped with four dredges
operated by a 100-hp. gasoline engine,
which is also used for propelling the
boat when not running the dredges.
The boat has a carrying capacity of
3,500 bu. of oysters.
—_—

RAILROAD AUTOMOBILE TRIP

Chas. J. Glidden with his wife and
party of friends are making the trip
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Auto Leaving Chicago

r
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from Chicago to the City of Mexico
on railroad tracks, his auto having
been equipped with heavy flanged iron
wheels. The machine will, of course,
furnish its own power, and the car
will run as the second section of a
through passenger train under orders
from the train dispatchers. Two
years ago Mr. Glidden made the trip
from Chicago to the Pacific coast in
the same manner and found no diffi-
culty in keeping up with the passen-
ger train ahead. The steering gear
is fastened, as the flanges guide the

car.
—_——

OIL BURNER FOR RANGES

Sy means of a new device oil and
water can be burned as fuel for cook

stoves, The plan includes a tank di-
vided into two compartments: one of
which contains the oil, the other
water. Small pipes lead to the burn-

Oil-Water Burner

ers in the stove. The oil pipe is first
opened quickly, heating the vaporizer
in which the oil and water are con-
verted into gases and mixed. An in-
tense heat is produced which can be
regulated as desired. The process is
perfectly safe and can easily be ap-
plied to any stove.
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MOTORCYCLE RIDES A WALL

A most remarkable
demonstration was
made on a race track
in Paris where two
motorcveles were
running at 50 miles
an hour. Owing to
an accident to one of |
the machines its rider |
was thrown, and to
avold running over
him, the other rider
turned his machine so
suddenly that it left
the track and climbed
the palisade.  After ||
running 100 ft. with
the rider and machine
in a position almost , A
horizontal, the mo- [FEEEis &8 e L s
torcvele ran off the
palisade and literally Motorcycle Rides on a Wall
rode on the breasts of :
the spectators, two of whom were killed and many seriously injured.

POSTAGE RATE SHOULD BE REDUCED; NOT RAISED

Some personal inlerest, thought by many to be the express conpanics who would benefil
several million dollars a year by the proposed change, has induced Congress to appoint a
‘i posgtal commisgion’” which is expecled to report at the present gession. The Postoffice
Department, through Mr. Madden, recommends an inercase from the preseat rate of 1
cent per pound on newspapers and magazines to £ cenls per pound., Not 10 per ecent of”
the publishers could pay the new vate, which weans theve would be a big advance in all
subseription prices,—and the people will have {o pay the bill,

By a system of bool-keeping which no business concern would tolerate, an apparent
Hdefieit'* is made each year, and it is proposed to make the publishers pay this. There
is no actual deficit. The free matler eavvied for other branches of Government amounts
cach year (according to Postoffice Deparlment’s own figures) to morve than the * deficit,”!

The 37,000 rural free delivery rowtes—which have reduced insanity among formers 40
per cent in 10 years, and which are rapidly becoming  self-sustaining—this rvural delivery
alone costs this yeay 26000000, and represcals a lemporary loss of anore than he alleged
“defieit,”” but is worth to the nation twice its eost,

Canada carries its newspaper mail at 13 cent per pound within 300 miles and at 14
cont beyond that, and cleared 490,000 last year.

The praopoged rvaise in the price of the rveading watlier of {he nalion is an oulrage on
the people. It is to be hoped the *f consideration of the question® will be foreed to the
roat of the matter, which ought te result in an entird revolution in postal wmethods and
administration,

We are credibly informed that on a passenger train leaving Chicago cvery night there
are two cxpress cars for which the express company pays $200 per trip.  On the same
train are two mail cars for which the Postal Department pays $700 per trip for the same
service and the same distanee,

That there is no actual deficit under such conditions shows how prafitable are the
preseat rates of postege, and that instead of n vaise therve showld be a decrease, both in
the letter postage and newspaper vates.

The people do not ask for the change.

Then who does?
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PASSING OF THE WOODEN
FREIGHT CAR

And the Wooden Passenger Coach Should Go
With It

The statement is made that owing
to the scarcity and consequent high
price of lumber, the wooden freight
car being turned out at contract shops
is greatly inferior in quality to those
of a few vears ago. The wood is full
of sap and before the car really gets
into service posts and boards show
shrinkage. The Railway Age says:

“Even the paint on a modern box
car is a fugitive mixture of mineral
pigment and gasoline, slushed on with
a wide brush and soon to evaporate
and leave a dry powder to be washed
off by the rain. The soft wood when
left unprotected will more rapidly de-
cay unless it receives a better cover-
ing at the home shop.

“The manager who considers the
purchase of wooden cars, on account
of a slender appropriation and the de-
sire to have as large an equipment as
pﬂssihie, must reckon with the disad-
vantages above mentioned if he builds

POPULAR MECHANICS

110-Con Locomotive
“Battleship” Type
for Peavy Through freight Service

for the future. The wooden car is
constantly growing poorer in quality
and the average life will be much less
than that indicated by figures ob-
tained from the cars in use prior to
the age of steel.”

The years of the wooden passenger .
car are likewise numbered. Hundreds
of passenger cars are in service to-
day which in a wreck would crush
like eggshells and burn like tinder
just as some of them did on Novem-
ber 12 on the Baltimore & Ohio rail-
road. While the collision was due to
inexcusable carelessness, which the
use of steel cars would not have pre-
vented, no one will believe that the
100 or more victims who were pinned
down by timbers and slowly roasted
to death would have lost their lives in
a modern steel car. There might
have been some broken limbs, but a
steel car never cremated anvbody.
Cities prohibit the use of bad boilers
and stop the operaticn of dangerons
passenger elevators, amd in other
proper ways protect the public, and it
is not expecting too much that before
a great while the Federal Government
will make the penalties for using
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rickety old passenger cars so severe
that railway officials will not then risk
their own liberty, nor the lives of the
public as at present,

Certain trains on some of the better
roads are now made up of cars in

%
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which the coaches are nearly as safe
as the heavy sleepers, but on occa-
sion the best of them run out old
traps that are ready to fall to pieces,
and with some the offense is an hour-
lv one every day in the year.

—_— i

MAGAZINE FOR THE BLIND

Nearly 1,000 books, with editions
which total 250,000 volumes, have
been printed in raised letters for the
blind by the Moon Society of Lon-
don, established in 1847. The books
include bibles, poetry, biography, his-
tory and text books, issued in 400 lan-
guages. The Moon Society has
branch free circulating libraries in
Great Diritain and its possessions—
which last vear loaned 100,000 vol-

with ink, a special embossing press is
employed, a process necessarily some-
what slow znd painstaking. The let-
ters are 4 in. high and raised about
1/16 of an inch, with plenty of space
between the lines, which mstead of
all reading from left to right, weave
back and forth. All titles, and the
first line of each article, and after
that every other line reads from left
to right: the other lines from right

. . X e o - T L i I i P
umes—and in this country in New to left. The large parentheses at the
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Reduced Reproduction of Part of Page of Moon's Magazine. Translation of First Three Lines
Reads as Follows:

RIP VAN

WINKLE . .

A POSTHUMOUS WRITING OF DIEDRICH KNICKER

.« GNIVRI

York, Boston, Cincinnati, Chicago,
Philadelphia, Washington and Sac-
ramento.

Two years ago the late Dr. Wm,
Moon, founder of the society, and
himself blind for 70 years, started a
monthly magazine for the blind, the
pages being 11 in. by 13 in, with a
table of contents on the front cover.
This magazine is now conducted by
his daughter, Miss Moon, and edited
by his son, Dr. R. C. Moon of Phila-
delphia, Pa.

Instead of printing from the type

NOTGNIHSAW

YB REKCOB

ends of lines guide the finger to the
line below.

A similar monthly magazine will
shortly be issued in this country, un-
der the direction of Walter G.
Holmes, of New York City, neces-
sary funds having been donated by
Mrs. Wm. Ziegler. The magazine
will be sent free on request to any
blind person who can read the raised
letters. Those who cannot read will
be sent free alphabets and instruc-
tions, from which they can quickly
learn, if apt.
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PROPOSED NEW

TRAFFIC DNLY
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{i-_ CITY ROADWAY

W
all "‘ “-.i"u ‘“

Cross Section of Commercial Roadway

There Are Six Distinct Roads

LARGE CONSTRUCTIONS COST
LIVES

The construction of any large en-
gineering undertaking, such as tall
huildings, large dams, railroads, etc.,
includes as one of the costs a defimte
loss of human lives. In other words
when a big skyscraper is planned the
engineers can reckon the number of
lives it will probably cost while the
building is vet on paper. During the
past vear in Chicago alone 34 w:)rkr
men have been killed while engaged
in erecting large buildings, and 113
more were sermugI} injured. Danger
lurks all along the line, and the death-
causes ranged from a bucket falling
on a man at the bottom of a founda-
tion caisson 100 ft. deep, to falls from
the top of the same building to the
street, a drop of from 200 ft. to 3oo ft.

Eiffel, of tower fame, declares the
average death loss is one life to each
$250,000 of cost of the construction.

A plan for a commer-
cial highway is prop(}sed
along the lines shown in
the illustration.

There are six distinct
roadways; two for ani-
mal traffic, two for gen-
eral auto traffic, and two
for commercial auto-
trafhc. The three ave-
nues on each side are for
travel in one direction
only, the other three for
use in the opposite direc-

tion. Pedestrians use
sidewalk on extreme out-
side,

Electric light poles to
be placed in the.middle, and each ave-
nue separated from the next by a con-
crete curh. The extreme width of
street is 120 ft. including footpaths.
The design is copyrighted by H. D,
and F. P. Layman.

I

SUBMARINE «LUTIN"” RAISED

The ill-fated French submarine,
“Lutin,” which sank in 150 ft. of
water, has been raised, and the bodies
of the crew of fourteen, recovered.
A floating dry dock was lowered be-
low the water line, and the submarine
attached by heavy chains. The dock
was then raised by emptying her
water-tanks, and dock and submarine
towed into port.

An English inventor now offers a
detachable compartment in which sev-
eral persons could escape, if the sub-
marine is fortunate enough to land on
the bottom in such a position that the
compartment can be released.
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The great typhoon of September 18, 1906, at Hong Kong was remarkable as the only one

on record which came without warning.

ran Into millions, says the [llustrated London MNews.

Thousands of lives were lost, while the money loss

The vessel at the top Is the British

vessel “Phoenix'; the other wreck shows the remains of the French destroyer “Fronde.”

SAWED STEEL BAR WITH YARN

What the drop of water does to the
hardest stone is only a circumstance
to what a thread of yarn can accom-
plish. Major McClaughry, warden
of the Federal prison at Ft. Leaven-
worth once found a prisoner who was
supposed to be pounding stone, work-
ing away at one of the bars to an out-
side window. The man finally ad-
mitted what he was doing and was in-
duced to give a demonstration.

A grating of the same description

was placed in his cell and a guard sta-
tioned over him to exact the proof of
the statement. With the limestone

‘dust and silicate from the stone pile,

the varn from his sock and a little
water this man cut the Bessemer steel
bar in eighteen working hours. With
some fine emery, a chalk line, and two
wooden handholds to save his fingers
he made the other clean cut of the bar
in five hours, proving the matter to
the guard’s satisfaction.
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UTILITY OF THE TELEPHONE

Of all the applications of electricity
the telephone is most used by the peo-
ple. While the telegraph cannot now
be spared, the masses use it only in

Jeweled Telephone Used by Queen of Spain

emergencies where the mails are too
slow. The telephone is in the home
and much of its service is common-
place, though useful. The latest phase
is the discussion by the Roman Cath-
olic clergy as to the propriety of em-
ploying the telephone for the recep-
tion of confessions where conditions
prevent the member from coming in
person to the priest.

—_—

New Fruit Paring Knife

The latest in a fruit knife for table
use is a radical change from the time-

Cuts Yery Fast
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honored style. The improved form
will cut twice as fast and twice as thin
as an ordinary knife. It operates on
the principle of a safety razor. For
use in preparing vegetables and fruit
for cooking it is said to be a great
saver in both time and material.
—_———————

CAPE TO CAIRO TELEGRAPH

The longest telegraph line in the
world, the idea of the late Cecil
Rhodes, lacks less than 1,000 miles of
completion, The distance is 35,600
miles. Through jungles, across des-
erts, over vast chasms, in the face of
the most difficult obstacles engineers
have ever encountered, the work has
been carried on for eight years. Part
of the gap, about 400 miles, is through
jungles where no white man has ever
penetrated, and at present is acknowl-
edged as too difficult to cross. The
gap will be worked by wireless and

Building the Line

the rate over the entire line will be
only 25 cents per word.

For hundreds of miles wooden poles
were destroyved by insects and hollow
iron poles weighing 160 1b. had to be
substituted. Even these are frequent-
ly broken by elephants rubbing against
them. ﬁimcmp: some of the African
tribes small pieces of wire pass for
money which is another cause of trou-
ble. Wild heasts, savages, serpents
and pestilence have joined forces to
hold back the enterprise, but each in
turn has been overcome.
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JUNK TOOL STORES

‘17 o
sErHAMICS &

b

Second-Hand Tool Stores, Chicago

In every large city will be found at prices ranging from 1 cent up; a
one or more places where second- good sized paint brush brings 2 cents,
hand or junk tools are sold. Tools a carpenter’'s hammer 5 cents, a pick
of all descriptions, adapted to every or shovel 25 cents, a rip saw 10 cents,
branch of mechanics, can be bought and so on. The average price is less
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than one-tenth what the new article
would cost at a hardware store, and
often just as useful as a new one.
Some of the stuff in the motley collec-

““A Paint Brush, 2 Cenis""

tion comes from unredeemed pawns,
some from junk dealers and a good
deal from parties of whom “no ques-
tions are asked.” Frequently quite
valuable tools and instruments can
be had for a mere song, as the most
of the customers want the tools of
ordinary use requiring less skill to
handle.
P —

INVALID'S MOTOR CHAIR

Invalids who are able to go out of
doors, and who have the use of their
hands, will be interested in the latest
novelty, the motor chair.

i o

Comfort and Ease of Operation

It is in reality a motor tricycle and
is designed for the.use of cripples or
invalids who are not incapacitated

POPULAR MECHANICS

from taking care of the machine.
Power and speed necessarily have
been subordinated to the demands of
comfort and from the side its appear-
ance differs very slightly from that of
the ordinary wheeled chair. Liberal
sized pneumatic tires are used on the
rear wheels, which are about 28 in.
in diameter, but the steering wheel is
of such diminutive size that any at-
tempt to speed the machine would re-
sult disastrously. This wheel has a
small solid rubber tire.

The motive power consists of a 44-
hp. air-cooled gas engine, mounted on
the rear axle at an angle tilted back-
ward from the vertical. Instead of
driving directly to the axle or driving
wheels, however, a wvariable speed
gear, affording a range of 5 to 15
miles an hour, is interposed. A spe-
cial form of foot brake acting directly
on the motor shaft is provided.

It is a French invention not vet on
the American market. Some enter-
prising Yankee would doubtless do
well with such a specialty. Just be-
fore the St. Louis exposition, a simi-
lar chair motor, only operated by
storage battery, for carrying two pas-
sengers, was proposed and a few were
constructed. We published a picture
of the chair and several hundred in-
quiries were received indicating a sur-
prising interest in the device. The
company seeking the concession, how-
ever, failed to carry out its plans.

R R

PAPER FROM EGYPTIAN PAPY-
RUS -

A London svndicate will have 100,-
ooo tons of Egyptian papyrus plant
ready to ship to its paper mills within
the next six months. This revives an
industry which has been extinct for
over 1,000 years. A long search
finally located a few plants in Pales-
tine which were transplanted into
Egypt and cultivated. The twentieth
century seems to find frequent occa-
sion to learn from the vast treasure
house of knowledge of that remark-
able people.
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400,000-TON BROADSIDE

Most Terrific Discharge Ever Made

The “Dreadnaught” has had her
ultimate test and withstood the shock.
The trial involved firing a broadside
from the eizht 12-in. guns, as pic-
tured in the illustration. These guns
are 53 ft. long; 42 men can stand

111

Broadside by English Battleship **Cornwallis'

shoulder to shoulder on one of them,
from breech to muzzle. Each shell
weighed 850 Ib. and left the gun at a
speed of 5 miles a second. Could this
rate of travel be maintained the shell
would travel from London to New
York in go minutes, and go around
the world in less than 13 hours.

The energy generated by these guns
is estimated to be 50,000 tons for
each gun, at the muzzle; or for the
broadside of 8 pieces a total of 400,-
000 tons. The discharge caused the
“Dreadnaught” to move sideways a
distance greater than her own beam,
and to list heavily, while the vacuum
produced temporary cyclones around
each gun.

gt e AR

A grand boulevard, 10 miles in
length, leading from the gates of Paris
to St. Germain, is planned to be con-
structed in Paris at a cost of $2,000,-
000. There will be an electric rail-
way under the avenue, a drive on one
side, a motor car track on the other,
two cycling tracks and two footpaths.

TELEPHONE OVER THE MIS-
SOURI

Owing to the constantly changing
bottom of the Missouri river a cable
is not considered practical and the
telephone wires connecting Council
Bluffs and Omaha are suspended from
a steel tower on each bank, 110 ft.
high. , These towers are built of gal-
vanized iron and each will sustain a
strain of 20 tons. The guy ropes are
carried back 700 ft. and anchored to

heavy concrete blocks.
— W — —

ALCOHOL FIRE RISK SMALL

Very little fire risk is involved in
the handling and use of denatured
alcohol. The benzine used will be a
hydrocarbon obtained either from
petroleum or coal tar having a specific
gravity of not less than 8.00 and a
hoiling point of not less than 150° C.,
and will be no more dangerous in
point of fire risk than the alcohol
itself.
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MOVED TALL LIGHTHOUSE BY BOAT

Twelve men in four hours’ time
moved the 65-ft. 65-ton range light-
house at the Ashtabula, Ohio, harbor
a distance of 750 ft. recently, to ac-
commodate improvements being made
by the Pennsylvania Railroad Com-
pany.  The lighthouse is a frame
structure covered with metal, 18 ft.
square at the base, 65 ft. high and of
a total weight of 65 tons, and prior
to moving it was not

dismantled at all.

Jacks were placed un-
der the building and, as
it was raised, four guy
ropes were used to
steady it. After being
suitably blocked up it
was next placed on
rollers and by alternate-
lv moving the building
and loosening and tight-
ening the guy ropes, it
was soon deposited on
a lighter which lay in
the main river right
next to the dock on

Lighthouse Partly on Boat

CONDUITS FOR HIGH VOLTAGE
TRANSMISSION

Ome of the problems which is en-
gaging the study of electrical engi-
neers is the solution of a suitable
cable and conduit necessary for high
voltage transmission. At present
practically all the high voltage lines
are carried in the air, involving very
costly construction, as no chances
must be taken on the lines going down
in a storm. There are some trans-
mission conduits in cities carrying
voltages up to 10,000, it is true, but
the 235,000 to 60,000 volt lines are still
in the air, with serious losses from
leakage. The Electrical Review says
“the insulation thought to promise
best for such cables is one consisting
of cloth tape properly impregnated
with some good compound.”

which the range light

stood. Whether the
towering structure could be held
steadily on the moving vessel, or
would overbalance and topple into the
water, was an anxious question.
Once on the lighter, however, it was
slowly moved along to the new site
on the end of a concrete pier. Then
it was again blocked up and moved
on rollers to place, uninjured in any
respect.

_-....—.—‘——-—'-

UNITED STATES COPPER PRO-
DUCTION

In 1845 all the copper produced in
this country aggregated a scant 100
tons; for 19o5 we produced over
(01,000,000 lb.—one of the greatest
industries in the world. Of this pro-
duction China bought 80,000,000 Ib.
The Lake Superior mines yielded
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25.5 per cent; Montana, 34.9 per
cent, and Arizona 26.2 per cent. The
Arizona  production will surprise
many of our readers.

The combined world’s production
of 1905 was 701,252 tons, of which
North  America furnished 502,822
1ons.

The United States output for 19o6
is estimated to show an increase of
70,000,000 lh. over the preceding vear.

.

The first ferrv line to cross the
open sea will be established on the
Baltic betwen Germany and Sweden.
The distance of 70 miles will be cov-
ered in four hours and the boats will
carrv an entire train.

S R —

THE ROTARY IS KING

This is the season when those rail-
roads which cross the mountains in
northern latitudes have their annual
battle against snow. The invention
of the rotaryv snow plow has reduced
snow blockades from davs to hours,
and mcidentally relieved the workmen
of their hardest task of the entire
year.

The rotary rapidly eats its way
through a drift that formerly had to
be cut out in blocks, being too hard
to shovel. The power for driving the
“fan" i1s carried in the same car, but
motive power is supplied by a string
of big locomotives ‘which push it for-
ward., The illustration shows one of
the largest rotaries ever built, high up
in the Rockies.

“
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TO DAM THE SUSQUEHANNA

A great army of workers, 2,500 of
them, are working to throw the great-
est dam in this countryv, and one of
the largest in the world, across
the swift waters of the Susquehanna
river. The power station, which will
use the water power, will at the time
of its completion this year, be the
largest generating station of its kind
in the world, the output being 100,000
hp., which is greater than the big plant
at Niagara.

Current at high tension will be
transmitted to DBaltimore, 40 miles
away; DPhiladelphia, 60 miles; Wil-
mington, 45 miles: York, 25 miles,
and Lancaster, 18 miles. The enter-

prise will cost $10,000,000.

The dam will be 3,000 ft. long, from
4o ft. to 75 ft. high, and 68 ft. wide
at the base.

It will be one vast solid

Resting After a Hard Run
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block of concrete, of which 400,000
yds. will be used. The concrete is be-
ing manufactured at the work. A
coffer dam already extends from one
shore, laying bare a section of river
bed which is being stripped to get
down to solid work into which the
dam will be anchored. In places the
river is 6o ft. deep.

When completed, the dam will en-
large the river at that point to a lake
10 miles long, a mile wide, having an
average depth of 30 ft. A good sized
town has sprung into existence, with

hotels, hospitals and stores.
— -

NEW THEORY WHY WOOD
WARPS

A new theory is advanced by hard-
wood experts as to why wood which
has been carefully kiln-dried, often
warps. It 1s now believed that when
the sap is dried out various foreign
substances other than turpentine,
pitch, ete., remain in a more or less
solid state; and when the wood is
moistened these substances absorb
water, and swelling, cause warping.
A process is announced for removing

Buiit Entirely of Steel

the objectionable substances, the in-

ventor claiming a piece of oak so

treated can be soaked in water all

night without swelling perceptibly.
— -

Salton Sea, controlled at last by
dams and soon to dry up, has changed
the climate of its locality completely.
What once was a desert is now a
green country, refreshed by frequent
rainfalls. The people are tryving to
have the sea preserved.
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HOLDING DOWN A 40-STORY
BUILDING

A go-story building, such as is now
erecting i New York, would seem to
be heavy enough to
hold itself down, and so
it would be but for the
terrible wind pressure.
To counteract this force
great steel rods, 3% in.
in diameter and sections
of about 10 ft. each, are
carried down 50 ft. into
the cement foundations.
The rods are anchored
by plates and at the top
converge in a single
hollow column  which
extends to the top of the
building. The foundations for a 4o0-

story building are very costly, and
twice as great as for a 20-story
structure.

—..,_-,_.‘,—

STEEL HOUSE BOAT

In a sheltered nook on the Chicago
river, in the heart of the business sec-
tion of the city, is anchored a new and
novel tvpe of house
hoat. The boat, which
is the one at the left
hand side of the illus-
tration, is built entirely
of steel, and the owner
is a mechanic employed
at a lighting plant front- .
mg on the river. His

spare time and money
are put into the work of
constructing  the hoat,
the hull of which is now finished.
The interior is being fitted up into
several compartments, and is already
occupied by the owner as a resi-
dence. Some day when the craft is
finished he will float down to the Gulf
of Mexico.
PR N

Experiments in IHolland  disclosed
the fact that a parapet of sand backed
by a wall of concrete increased the
resistance to a shell about 20 per cent,
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TWO BLIND MEN BUILD A HOUSE

Doing all the Carpenter Work Without Assistance

Two totally blind men have built a
house for themselves at Berkeley, Cal.,
doing all the carpenter work them-
selves without any assistance what-
ever. The event is one of the most re-
markable accomplishments in building.
Neither of the men will ever see the
sightly structure they have raised.

It is a coincidence that both these
men are named Joseph— Joseph Brown
and Joseph Martinez. The house is
of the popular bungalow type, 114

have closely followed the square and
plumb—sawing accurately to the line
and driving straight home every
nail. Each angle is perfect; the
vertical and horizontal parts of
the building are very accurate—
surprisingly so. How SIghtiess work-

men could accomplish such per-
fect mechanical results seems lit-
tle short of marvelous. From day

to day the work has been curiously
watched by crowds including many

The Blind Builders and the House They are Building

stories high, and constructed entirely
of wood. It is 18 ft. wide by 25 ft.
long. As the builders are sightless,
the work necessarily progressed slow-
ly. From early morning until {fre-
quently long after sunset the two men
toiled patiently at their task. The
shades of night did not hinder the
work, for noonday and midnight are
equally dark to them, and out of the
blackness came the song of the saw
and the blows of hammer to passers-
by, who heard but saw no workmen.

The bungalow presents a very neat
and attractive appearance, all the work
having been performed along strictly
mechanical lines.

Though totally blind these builders

carpenters, The general work is pro-
nounced as good as that performed
by many builders who are blessed
with perfect evesight. These sightless
workmen were not even afraid to
climb the ladders when constructing
the roof. In all the work the build-
ers have received no assistance or
suggestions.
* &k

Brown and Martinez were not blind .
from their birth, but were deprived
of their sight many years ago. They
were door to door pedlm‘s for many
vears, and managed in the course of
time to accumulate snug sums of
money that were wisely deposited in
bank. At the time of the great fire
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in San Francisco these men lost ev-
erything save their little bank ac-
counts. Recently they pooled their
holdings, purchased a small lot in
Berkeley, and some lumber. They
then set to work resolutely and have
built themselves a house.
_._._’,_

MIRROR FOR AUTOMOBILES

The latest accessory for the auto-
mobile is a small mirror set in a strong
frame and suitably protected at the

‘“‘Looking Backward"

back, and placed where the driver can
watch it. The mirror enables the oc-
cupants of a car to see what is com-
i?g from behind without turning the
i
—_——— ——

CAT! FOR INVALIDS

MECHANICS

taken seriously ill while on the train
he can be removed to the car and re-
ceive medical assistance without de-
lay. Such a car, or at least a part of
one car, would seem to be an im-
provement on our present overland
trains.
-—‘—..—-’—--l-

WORKS TO SAVE STEEL FROM
RUINS

Sixty million pounds of iron and
steel, taken from the ruins of San
Francisco, are to be melted into ingots
during the next two vears and the
recovery of this “junk” will mark the
creation of a new industry. A great
plant with enormous furnaces is be-
ing constructed on the Pacific Coast
and a vear’s supply—50,000 tons—of
the wrecked girders and beams is be-
ing laid in. About 1,000 men will be
emploved.

One of the difficult problems of
San Francisco’s reconstruction has
been how to get rid of the twisted
steel and iron skeletons that remained.
The new industry solves the problem
and opens up other possibilities for
utilizing waste.

The fire loss in United States and
Canada for October was $13,872,000;
for 10 months of 1906, $414,460,000.

fvocar for (he exclusive
sse of invalids and their
attendants is a part of the
regular equipment of the |
Hungariap State Rail- |
ways, which are operated
by the government. These
cars were designed and
built witl. a special view to
comfort and privacy. The | =
. illustratron from Locomo- |ss
tive, London, gives an idea |
of the interior of one of |
these compartments, of
which there are several in
a car. One room 1is |
equipped as a dispensary.
Should a passenger be

Compartment in Invalid's Car
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GERMAN PIRST-CLASS BATTLESHIP ** DEUTSCHLAND"';

18.856 knots.

armored deck, 3-in. Armament:—
four l-pdr.; and four machine guns,
Association.

13,200 tons; 16,890-1. H. P.; speed

Armor Protection:—Water-line belt, 9.75-in. Krupp steel amidships tapering to 4-in. at
ends; side above belt, 8-in.; main barbettes and turrets, ll-in.;
Four ll-in. 40-cal. guns; fourteen 6.7-in. 40-cal.;
Six submerged torpedo tubes.—Courtesy Journal U. 8. Artillery

casemates and battery, 6.75-in ;
twenty 24-pdr.;

—
—_—

CUTTING STEEL BY MEANS OF
HEAT

In most operations there are ex-
tremes to be avoided and a happy
medium to be determined, if possible,
and adopted, but in cutting steel with
circular saws there seems to be no
happy medium. If a saw is given a
cutting speed of 20 to 25 ft. a minute
it will cut the steel without any diffi-
culty, or if the same saw is given a
speed of 2 miles a minute it will also
cut the steel successfully, but at an
intermediate speed, such as soo ft., it
will not cut well at all.

In the first case, where the slow
speed is used, the saw cuts the steel
by taking off small shavings like any
ordinary cutting tool, while with the
high speed the steel becomes red hot
and is practically torn through, but
with the intermediate speed thé fric-
tion is not sufficient to produce the
necessary
broken.

In cutting large sections of steel,
such as large I[-beams and heavy
shafting, a soft steel saw without teeth

heat before the saw 1s

1s sometimes used. This revolves at
a very high speed and is literally
pushed through the metal, which be-
comes red hot. It i1s the common
practice, however, to first make a
number of nicks on the circumfer-
ence with a cold chisel.

Another method of cutting steel,
which has been used successfully for
cutting pipe, was recently patented
in this country by a Belgian engineer.
The process consists in first heating
the metal by means of an oxv-hvdro-
gen flame and then cutting it by a
small stream of oxygen gas, which
unites with the steel and forms a
fusible oxide: in this condition it
flows freely from the cut.

The operation is made continuous
by revolving the pipe and employing
two jets; one containing oxy gen and
hydrogen and the other cnntammg
pure oxygen, which follows close in
the path of the former. The oxv-hy-
drogen flame raises the metal to a
red heat and the following stream of
oxygen then makes the cut. Tt is said
that the cut is fully as smooth as that
made by a saw and is only 1/100 of
an inch wide,
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CEMENT HOUSES IN ONE PIECE

Walls, Floors, Partitions, Mantels and Roofs, All
Cement

In a recent issue of this magazine
Thomas A. Edison predicted the cast-
ing in molds with cement of a quite
elaborate residence.

POPULAR MECHANICS

the dredge is said to be a marvel

A number of dredges are now in
successful operation along the upper
Yukon. The initial cost, because of

the difficulties of transportation into
the frozen north, is almost prohibitive,
but once on the ground the machines
rapidly pay for themselves.

The plan has already
been put into practice
in the construction of
50 two-story cottages
in Pittsburg, where the
process is called the
“monocast” system.
The foundations, walls,
floors, partitions and
roof are all cement.
The Cement Era says
“foor, walls and ceil-
ings are all in one
piece; grates are built
into every room, and
mantels are molded in on the walls.
Shelving and cabinets are built in and
sinks, bath and wash tubs are made
in the house better than can be bought
at any plumber’s; all of concrete.”

The only wood is in the doors and
window frames, and a local architect
is already taking out patents on ce-
ment doors and window frames. The
doors are no thicker than the ordinary
wooden door, but little heavier, and
are immune to kicks from the small
boy.

The forms are made of cheap cull
lumber and can be used over and
over again,

P R
il

STEEL DREDGES TO WORK THE
YUKON

A mammoth dredge with capacity
for handling 2,500 cu. yd. of material
daily is now on its way into the
Yukon territory. It will take the
dredge 0o days to reach its destina-
tion and by the time it arrives its cost
will approximate $140,000. Manga-
nese steel, which is to cast iron in
strength as ten to one, has been used
in the construction throughout and

House Cast in One Plece

~ Cement is taking the place of adobe

in many cities where adobe has been

the building material for centuries.
—_———

TOO DAMP FOR THE DIVER

DIVER (who has just coma to the surface and discov.
erad that it is raining heavily): “Just pit ma head- pleca
q#lmal.gh'n an' A'll get doon oot the watI"—th:{land
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NOTABLE FOREIGN LOCOMOTIVES==Suburban Tank Locomotive, Eastern Railway of France. These
engines work local trains on the lines out of Paris

ONLY HIGH EXPLOSIVES SUITABLE TO CHECK
CONFLAGRATIONS

By P. H. Shaughnessy, Chief San Francisco Fire Department

Dynamite was used in great quan-
tity to subdue the flames that swept
over the city. In the hands of com-
petent persons the explosive is a val-
vable auxiliary in fighting fire when
other means fail. Our department
gained valuable experience in the
handling of dynamite, and I trust that
other departments may profit by our
“observations. In the first place, dy-
namite should be stored in an isolated
spot and under the control of the
United States . Army. It should
never be brought into use until or-
dered by the chief of the fire depart-
ment, and then it should be handled
by trained men, preferably soldiers,
commanded by competent officers.
(ireat harm was done during the first
days of the fire by the indiscriminate
use of black powder. It developed
that when black powder was exploded
it threw off a combustion that ignited
all woodwork with which it came in
contact, thus starting additional fires.
Giant powder, made of nitro-glycer-
ine, was also used with the same re-
sults. On the third day of the con-

flagration 75 per cent dynamite, in
stick form, was used with splendid
results, as there was no combustion,
and the buildings were leveled with-
out. danger. I would therefore rec-
ommend the use of stick dynamite,
gun cotton or other truly high explo-
sives that throw off no combustion,
as the only means of checking a tre-
mendous fire when water is not ob-
tainable, as it levels a building to
where vou can deliver water to con-
trol the flames of such buildings of
frame or brick of ordinary construc-
tion, containing wooden floor joints
and wooden dividing partitions. I
would not recommend dynamite to
level buildings of “Class A,” construc-
tion which are of the skeleton type,
with steel frame and floors riveted at
all junction points, for the reason that
it would take an enormous quantity
to level a building of that construc-
tion. I would further recommend
that when dynamite is used that it
should be exploded by electricity, as
with the fuse system there is danger
of not exploding when expected.
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Courtery Ballgws Madiy L

The Automobile Ballot Train

BALLOTS COLLECTED BY MOTOR
TRUCKS

During a recent election in De-
troit, Mich., the ballot boxes were
collected from the wvarious voting
booths and carried to a central count-
g station by motor trucks. The city
is divided into nine precincts, and in
all eleven trucks were in service. Two
collections were made, one at 2 o'clock
and another at 8 o'clock. Each truck
collected from four to eight boxes
under charge of a precinct captain
and delivery was quickly made, the
longest time being an hour and forty
minutes from the time the polls closed.

The vear before ten patrol wagons
and six trucks were used and the last
of the boxes were not delivered until
11:30 p. m. The motor trucks run a
total of 308 miles, with 310 stops, at
an average speed of 16,7 miles an
hour. They used 27 gal. gasoline and
0 gal. lubricating oil.

——— i
NATIONAL CONVENTION TO PRO-
MOTE EXPORT TRADE

A national convention for the pur-
pose of considering and devising
measures for the mlargemcnt of our
foreign trade and to promote the de-
mand abroad for the products of our
farms, workshops and mines, will be
held in
Washington, D. C., beginning at 10:30
a. m., Monday, January 14, 1907. Sec-
retary of State Root will deliver an

the New Willard Hotel, -

address. The movement is one in
which every American who produces
anything capable of export is vitally
interested. For full details address F.
S. Gardner, secretary, 203 Broadway,
New York.

—— A —

Four sailors of the gunboat “Du-
buque” caught a devil fish weighing
3600 Ib. in Samana Bay, Santo Do-
mingo, recently. The monster was
harpooned, the struggle lasting four
hours, .

R N

CONCRETE RAILWAY TIES

Reinforced concrete railroad ties
which have been in service on a Texas
road under very severe conditions are
reported to have stood the test and to ™
be in perfect condition. Three cars
loaded with steel which were derailed
by a broken brake beam passed over
the ties, breaking the ends from three,
but the track remamed intact. The
manager of the road pronounces the
ties as nearly everlasting as any part
of a railroad can be.

Concrete Tie
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ENGINEER’S TRAIN ORDER LIGHT

The cab of a locomotive is the dark-
est place on the entire train at night.
A tiny oil lamp throws a few ravs of
dim light on the water, steam and air
gauges. A new device for engineers

Train Order Holder

is a frame for holding the train or-
ders. The orders are placed flat be-
tween two pieces of glass which are
then clamped in a frame and the frame

121

put in the 4-sided holder. Within a
light shows through the order so it
can be easily read whenever the en-
gineer pulls a cord opening a shutter;
at other times the lamp is masked.

—

LIGHT AFFECTS NIGHT WORKERS

The interesting statement is made
that constructing engineers have found
the quality of the light used in out
door night work has a marked cffect
upon the workers. Acetvlene is most
like sunlight of any of the artificial
lights and the claim is made that the
men do more and better work with
this illumination. The theory is that
the workmen are in better spirits un-
der stronger and more natural lights.

———

THE PRESIDENT IN PANAMA

The President’s recent visit to Pan-
ama was one of the most practical and
business like undertakings in the his-
tory of our executives. He will now
be able to judge circumstances as thev
arise from personal acquaintance of
the actual conditions on the big ditch
which will be a great advantage.
The inspection was evidently not a

Capprigh®, Usilarwped & Visdermod

President Roosevelt and Mrs. Roosevelt, Chief Engineer Stevens, Shonts, Bishop and Engineer Holcombe
on Narrow (age Railway Going to Mt. Hupe Reservoir

-
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case of an exhibition of selected choice
portions, for the President went into
unexpected places and laid out his
own itinerary. The impression seems
well founded that he was satisfied the
work is being as well and as rapidly
prosecuted as could be expected, and
his visit to the works cannot fail to
greatly stimulate both the operations
and the workers. The newspaper
men found abundant opportunity to
indulge in prose and poetry over the
event, and here is one of the best ex-
amples of the latter:

Copyright, Undarwosd & Undarwood. .

On Launch ** Bolivar '’
Crossing at Pacific End of Canal

POPULAR MECHANICS

There was quiet over Colon,
There was peace in Panama,
(Where the role of *“‘Sleeping Beauty’’
Is performed with great éelat;)
All the dredges were reposing
With their noses in the dirt;
Every engineer was dozing
In his trousers and his shirt,
And the darky with the shovel
Sweetly slumbered in the mud
With his faithful mule beside him,
Gently chewing of its end.
Poultney Bigelow was forgotten,
Brother Taft was far away:
All the Isthmus took its pleasure
In a dreamy holiday—
When along the throbbing wire
The electric message ran:
““He is coming! He is coming!
Better hustle while you ean!?®’
Every dredge in sudden hunger
Teok a double chew of soil;
Every engineer grew voeal
With the blasphemies of toil;
Every darky swung the shovel
Just as fast as he could piteh;
Every mule developed interest
In the progress of the diteh;
Every brush and broom in Colon
Set to work to elean the place;
Every mammy in Culebra
Scrubbed her piekaninny’s face,
And the gravel fell in showers,
And the mud in yellow rain,
Till the atmosphere resembled
A political eampaign;
Every industry and business
Took a mighty sudden spurt,
For when Teddy comes a-ealling,
Then it's best to shovel dirt,
—New York Times,

—_— - ————

FASHIONS IN CANNON

A naval expert says there seems to
be fashions in the favorite type of
guns, which recur at intervals just as
styles in garments come and go "and
return again. The “Dreadnaught”™ is
really a return tactically to the double-
turreted “Monitor” tyvpe of our Civil
War. The arsenals of Europe con-
tain numerous gun relics a century or
more old, the tvpes of which are now
reappearing in the armies and navies
of the world, only in larger sizes than
their ancient prototypes.

—

The Simplon tunnel is said to be
in danger of collapse from the pres-
sure of the 6,000-ft. mountain above
it. A section of roof has fallen.
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Uppraipia, Undsrwisd & Tadersed

President Running Steam Shovel at Pedro Miguel, Culebra Cut

FIRE PROTECTION FOR HIGH
BUILDING

The 40-story building in New York
has required some unusual measures
for fire protection. It was decided to
pipe the entire building with connec-
tion to a roof tank. The problem of
pumping the water up 576 ft. was
nothing new, but what to do with it
when it came down was. The pres-
sure from such a fall would make it
impossible for the firemen to control
the stream. Four tanks placed on four
different levels and containing alto-
gether 17,000 gal. were finally de-
cided on.

—_— -

At Hnngax Tonkin, is a hill 200 ft.
high which i s one '-mhd block of coal.
The 3,500 “miners” all work out of
doors and get out 1,000 tons per day.

s
= o
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INON=INFL AMMABLE
WOOoD

All the wood to be
| used at the International
Maritime Exposition at
Bordeaux, next spring,
will probably be treated
with a solution of am-
monium sulphate and
other chemicals, which
make the wood prac-
tically fireproof. 1In a
recent test of the for-
mula a huge pile of
shavings, pine kindlings,

—

l
ﬂi

and wood was set on
fire, and in the blaze
. were thrown shavings

and sticks of wood im-
pregnated with this “ig-
nifuge.” When the fire
had exhausted itself the
impregnated  shavings
and wood were found to
be simply blackened and
charred: they gave out
no flame. Paper and cot-
ton fiber treated with the
same solution when ex-
posed to the flames were
consumed very slowly without a blaze.

—— —

LOCOMOTIVE COAL BILL

The amount of coal consumed by
the railroads of the country is get-
ting to be something immense. From
the latest figures gathered (1904) it
is shown that the 46,885 locomotives
in this country burned that vear 106,-
000,000 tons of coal, which cost $159,-
000,000, or nearly 3,000 tons per
year fﬂr the engines actually in serv-
ice. Two of the roads running west
out of Chicago each paid over $5,000,-
ooo that year for locomotive fuel. It
i1s stated the big locomotives when
actually warkmz{ get more power out
of a ton of coal than the smaller ones,
but are more wasteful when standing
idle. Still there is no danger of ‘he
coal supply giving out.
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HIGH-SPEED EMERGENCY FIRE
CAR

Instead of adding more men to each
station of its fire department, as at
first seemed necessary, Springheld,
Mass., has established an entirely new
department, consisting of a 40-hp. mo-
tor car and crew of eight men.

The fire car is located at the central
station and answers every alarm, and
often is able to extinguish the blaze
before the engines arrive. The car
carries such fire-

MECHANICS

with two outlets, the outlets being
controlled by the operator. This is
rendered necessary from the fact that
Springfield’s streets are paved with
wood blocks, and consequently when
coated with mud are somewhat slip-
perv. The eight men composing the
crew were individually trained in the
use of the car, so that each may be
called an expert. It had been estimated
that 20 more men were required in the
force but the car with only eight men
additional sufficed.

fighting  equipment
as is suitable. On
each side of the
front seat 1s fitted a
chemical tank, fast-
ened by an easily de-
tachable clamp. The
axes are carried on
the side of the body,
and the hand spikes
and crowbars on the
running board. On
the floor of the car
is cotled 200 ft. of

regulation hose, and
at the rear on the
right side the nec-
essary nozzle. Snap
fastenings are also
provided for carry-
ing the firemen’s
helmets, while hand
lanterns  are  sus-
pended and fastened
to brackets by the
side of the operator.
The car is equipped
with the regular side

oil and tail lights,
two gas headlights,

and a gas searchlight fastened to
the dash, the Iatter three being
supplied by gas from a supply

carried in a compressed form in a
steel tank on the right side of the car.
In addition to the hand horn a siren
is also provided, which is operated
electrically. Weed chains are used on
both rear wheels, while just forward
of the latter is provided a sand box

This Company Answers Every Alarm

At the Krupp works, and its ore and
coal mines are employed 62,000 per-
sons, of whom 5,000 are officials and
clerks.

+ -8
The current of the Nile at the As-
souan dam is so strong that a boulder
weighing 60 tons has been dislodged
from its bed and hurled against the
masonry,
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SHADOWGRAPHS AND HOW TO
MAKE THEM

By Charles Everett Warren, M D.

Casting about for a simple, easy,
quick and accurate means of making
a number of records of designs for
bent 1ron patterns, I accidentally
struck upon the following method of
blueprinting, which is applicable to a
number of purposes where an outline
is desired :

correctly in relation to the plane of
the board.

To obtain a perfectly clear outline,
without shade, make a board with an
arrangement for tilting it at any angle,
a ball and socket joint being preferred,
and drive a long, slim, steel wire nail
near one end and perfectly perpendic-

Shadowgraphs Reduced One-Half Actual Size

If the object to be sun printed is
simply laid on a board over a sheet
of ferro-prussiate paper, sensitized
side up and held in place by common
pins pushed into the board through
the paper, close to the object and
standing vertically, it may be exposed
to the direct sunlight and a print
taken: but there will be an effect of
more or less shade, since the eve can-
not judge the angle of sunlight

ular to the surface. The shadow of the
nail head will then indicate when the
board is perpendicular to the sun's
rays.

For paper I use heavy ledger stock.
The sensitizing solution is as follows :
A. Ferricyanide of potassium 14 oz.

Watet oo nn s 1V4 oz.
B. Citrate of iron and am-

MM cowsindiics i s e i B I50 T.

Water i

-----------------
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Wine (lass and Bronze Statue--One-Half Size

Dissolve each separately and mix.
If put in an amber colored bottle it
will keep some time. DBut the paper
should be used within a day or two
after coating. For this reason pre-
pare only sufficient for present use.

This 1s done in dim light, with a
wad of cotton wool, spreading the so-
lution evenly with long sweeps, the
paper being laid on a “board. It is
then hung up in a dark place to dry.
This, by the way, is an excellent for-
mula for printing photos, if a fairly
dense and vigorous negative is used,
and may be of use for making post-
cards if the stock is glazed; otherwise
the solution will sink into the card.

Expose to bright sunlight until the
paper not covered by object is a dull
oray for deep blue or a bronze blue
for light blue when developed. De-
velop in water, remembering that the
full strength of color is developed by
fairly long immersion. Rinse several
times to insure perfect removal of all
ferro-prussiate, or the print will not
be permanent. Dry out the superflu-
ous moisture by laying in an old news-
paper and then remove to dry news-
paper and dry under a x-..'mght

If the slight print of the pin heads
is objectionable, cut them off with
cutting pliers after they are in place
or use pliers to insert them. I have

POPULAR MECHANICS

found a thimble on the index finger
a help, as it prevents sore fingers. Be
sure to drive the pins firmly, and in a
vertical position, close to the object
to be held, as the board must be in-
clined and the weight may cause the
object to fall off if it is not securely
fastened.

The preparation of the object for
exposure may be done in a dimly
lighted room without causing any ap-
preciable effect on the objective result.
If the object does not have a flat side,
but tends to tilt, put bits of cork of
the right height under it or drive in a
pin and cut off the head to leave it of
sufhcient height to act as a support.

This method was originally adopted
to copy designs of scroll work made
from !4-in. iron tape, but it has been
found by experiment to be applicable
for printing cylindrical and irregular
objects of some thickness, such as tool
handles and the like. Hence it is an
easy and accurate method of getting
template prints, which may be cut ac-
curately to line.

Corrections in the blueprints or ad-
ditional white lines or legends may be
inserted by using a saturated solution
of bicarbonate of soda as ink. If a
little gum arabic is added to it it will
flow better.

Line drawings may be made by
printing and developing in the usual
way. Line in all the parts desired
with waterproof black ink and when
dry immerse the print in a solution
of bicarbonate of soda, and the blue
ground will disappear, leaving a black
line drawing on a white ground.

DIVER READS UNDER WATER

To test the qualities of a submarine
electric light a diver at Aberdeen,
Scotland, descended 20 ft. in muddy
water taking a newspaper and the
light down with him. While seated
on an anchor at the bottom of the
harbor he read aloud for ten minutes
to the men above, the words being
conveyed through the telephone in his
helmet. The paper was held 18 in.
from the lamp.
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DEVELOPMENT OF
THE FRENCH
BLAST FURNACE

A French writer in La
Nature reviews the prog-
ress of the iron industry
in his countrv. Until
within the past few vears
the old tyvpe furnace was
generally emploved, hav-
g a capacity of 6 to 10
tons production per day.
Even now there are many
of these small plants, lim-
ited to an output of 24
tons dailv.

The artist has por-
traved the small furnace
with the man pointing to
the small pile of pig iron, |2
and also the modern|
French plant with an out-
put of 700 tons per day,
in which the product is
represented by the tall |f
square shaft on which a |§
man is standing. In 848
the French produced|=

500,000 tons of iron; last
vear, 5,000,000 tons.

Showing Growth of Iron Industry in France

CARD SHUFFLER

A machine which
automatically  shuf-
fles a pack of cards
in an instant, with
the cards concealed
from sight, and
which changes the
position of 99 out
of everv 100 cards,
4 is  the latest me-
chanical device for
card playvers. It not
only protects the cards from injury
but gives an absolutely “square deal”
shuffle.

The machine weighs 4 Ib. and at-
taches in a moment to any table. [t
is about 12 in. high.

A FIRE-PROOF BRICK

A glass company at Monterey, Cal,
reports the discovery of materials and
a process of manufacture which pro-
duce a remarkable brick. The chief
materials are magnesia and silica rock,
which when ground and mixed with
secret ingredients rapidly hardens in
the air, and becomes a non-conductor
of heat, cold and sound. A sample, 2
in. long, was exposed at one end to
an intensely hot flame for 10 minutes
and could then be held in the hand by
taking hold of the other end. When
subjected to a strong blow-pipe flame
and suddenly plunged in cold water
no injury was detected. It is said the
cost of making i1s no greater than the
ordinary clay brick,



SIGNAL BALLOONS

The illustration shows one of the
signal balloons now in use in the Ger-
man army. They are not intended for
passengers but are sent up with sig-
nal flags and cones used in connection
with a secret code,

i
ELECTRICAL DEVICE TO PRE-
VENT SEASICKNESS

The terrors of a sea voyage, due to
seasickness, are said to have been en-
tirely overcome by a recent invention
of Herr Paul Kappmeir. The accom-
panying illustration, from the Amer-
ican Inventor, shows a new electrical
device as placed in positicn on the
head of a patient suffering from sea-
sickness.

The inventor of this device. after
having made numerous experiments
and exhaustive researches, came to the
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conclusion that seasickness is caused
by acute cerebral impression in com-
bination with reflex irritation of cer-
tain nerves in the head, which results
in a disordered circulation and an ab-
normal flow of blood from the head
to the gastric regions.

In order to disprove the old theory
that seasickness is caused by the con-
tents of the stomach being continually
washed against its walls, an experi-
ment was tried in which a susceptible
patient developed all the symptoms of
seasickness while in a perfectly sta-
tionary position. This was accom-
plished by means of an optical illusion,
the rolling motion of the boat being
simulated by moving mirrors. Thus
by visible impressions the feeling of
equilibrium, in the same way as in the
initial stage of seasickness, is dis-
turbed in the reflex centers, but after
a time, and also upon subsequent repe-
tition by tolerance and habit, accom-
modation slowly begins, in the same
mannrer that on ship-board the eye
slov ly accustoms itself to everything
around it being in motion.

The electric cap consists of a com-
press, which produces both heat and
pressure, thereby paralyzing the vaso-
motor nerves, which control the sup-
vly of blood to the head. This allows
the normal amount of blood to flow to
the head, thereby preventing the dizzy
feeling and overcoming the distressing
sensations in the stomach.

— s - —

COAL MINING IN INDIA

India has upward of 35,000 square
miles of coal fields. The coal is an
excellent quality of bituminous and
now retails at about $3 per ton. At
present mining is conducted in a very
crude and unscientific manner, to rem-
edy which the government has opened
a college for training native engineers.
Many women find employment in the
mines.

In the capital of India the coolie
women carry bricks and mortar on
their heads and climb bamboo ladders
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to the third and fourth stories of
buildings as helpers to coolie masons.
These women sweep the streets and do
all sorts of menial labor. They carry
on their heads burdens seemingly
large enough to bend *he backs of
bullocks and donkeys. Even girls of
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8 and 10 years of age carry loads on
their heads weighing 5o and more
pounds and trudge along under the
sun’s intense rays with the mercury
rising to 100° in the shade. An effort
is being made to change these deplor-
able conditions.

——p

SOLDIERS IDENTIFIED BY FINGER PRINTS

From Birth to Death the Same Pattern and in No Two Individuals Alike

& Thumb, 7 Index.

¥ Eing 13, Livtls

RIGHT HAND.

L Thamb. 2. Index,

3. Muddis.

4 Ring, 5, Littls,

LEFT HAND,
Flale impresslon of the four Aogers taken simultanecusiy.

RICHT HAMND,
Plafn Impression of the foar fogers takan simultaneous!y

The finger prints of every individ-
ual are distinctively and exclusively
his very own. In eyes, nose, hair,
even the entire face, he may so closely
resemble some other man, as scarcely
to be distinguished from him. In
fact, the statement is made that
somewhere in the world there is al-
ways a ‘“double” for every one. But

the patterns made by the little lines
in the pulpy ends of the fingers never
conflict. Not only do these prints
differ in men, but the lines on each of
your ten fingers are different from
each of the other nine fingers. The
discovery of these facts is now em-
ploved in a system of identification
which is absolute and permits of an
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enormous number of combinations.
The finger print identification is an
outgrowth of the Bertillion system,
but has many advantages. A change
in whiskers, the removal of a mole
or tooth is easily accomplished and
makes a stranger of an oldtime friend.
Many a man has shaved his beard and
had his own children denv his iden-
tity. The color of hair, and even of
the eves, alters during life, as may
- one's gestures, features and hand-
writing ; but throughout an entire life
and even after death, the little ridges
on the finger ends alone remain true
and unchanged to the patterns which
only a microscope can discern on a
baby’s hand. The War Department
has now adopted a finger print record
and every man who enlists has his
record taken and sent to headquar-
ters at Washington. How this is done
and what becomes of the records is
described in detail by Maj. J. R. Kean,
M. D, surgeon U. S. Army, in the
Journal of the American Medical As-
sociation,

When a man enlists a front and side
view photograph are made of him,
with a camera which is the same as
used at all other recruiting stations;
the camera in every case being sta-
tioned 54 in. from the subject. This
results in a uniform system of photo-
graphs. Impressions are then made
on paper of each of the ten fingers, one
at a time. The finger is pressed
against an ink pad and gently held to
the proper column of the record sheet
for a moment. Then an impression is
taken of all four fingers at one time,
of each hand. A forward rolling mo-
tion is given the finger tip in making
the print.

Should our soldier or sailor boy
ever meet with death in battle, and
every other mark of identification be
destroyed, a print of even one of his
fingers would enable the department
to complete his record. and mark his
honored grave with his name, age,
and company.

The reading of a print is really a re-
markable performance; in other words
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taking a finger print and identifying
its owner. This is done by experts at
headquarters. In filing, a division is
first made of two general classes, loops
and whorls, In the former are in-
cluded the arches and in the latter the
composites. FEach of the ten prints
will be there, either a loop or a whorl,
designated L. or W, respectively, and
the ten digits, being taken in pairs,
there will be four possible combina-
tions of each pair, which are written
LL | LW

Wi | WW

The classification is then extended
to its limit, and so perfect is the work
that an expert can find and identify a
print by its owner’s name in a section
containing 100,000 cards, in five or
six minutes,

Major Kean says: “This system will
be very valuable in obviating the ne-
cessity of much correspondence and
collection of evidence at present re-
quired to prove identity in cases com-
ing before the War Department and
the Pension Bureau. After the in-
troduction of this system, any man
who has had service in the Regular
Army, can at once establish his iden-
tity by placing his right forefinger on
the ink pad of an ordinary rubber
stamp and making a finger print below
his name. Unknown dead, or uncon-
scious men, brought from the battle-
fields into field hospitals, or who die
there, can in this way give a record
which will lead to their identification;
and a copy of the finger print buried
in a vial with the body will be a per-
manent identification of it."”

9

Don’t try to use an incandescent
light too long, as it grows old vou are
using just as much current and get-
ting less light all the time; 8oo hours
is usually long enough.

—

A telephone line has been built to
the summit of Mount Gravlock, the
highest mountain in Massachusetts.
Where the line makes a nearly verti-
cal ascent for several hundred feet the
wires are carried in an iron pipe.

as a key thus:
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Froem the time a block of stone weighing many tons is cut from the gquarry until placed
in position to ornament or support some great buillding, the work is practically all done
by machinery. Two or three men with suitable hoisting apparatus handle these Immense
weights easily and safely. Pillars are turned in lathes, carborundum wheels driven by an

electric motor takin
that of turning a table leg.

the place of a steel knife; otherwise the process is quite similar to

BOAT POLO FOR LADIES

Boat polo, which was introduced
last summer in England, proved a
great success, the game being full of
excitement for both
players and specta-
tors.

Specially built
small boats are re-
quired and the
player is allowed
only one oar with
which to guide the
boat and play the
ball. As the boats
are easily and fre-
quently capsized
much skill is re-
quired, and the
players must be good [§
swimmers. The gen-
eral rules of the

DUPLEX WIRELESS SYSTEM

A new system of wireless telegraphy
which was recently invented by Vladi-
mir Poulsen, of Copenhagen, is said

game are the same
as when played on
land, but the play-
ing is more interesting on account
of the single oar. The frantic efforts
to maintain the boat in position and
strike the ball at the same time are
extremely amusing.
—_—i—

Mme. Curie, the first woman to oc-
cupy a chair at the Sorbonne Uni-
versity, Paris, has opened her lec-
tures on radio-activity.

““The Boats are Frequently Capsized'

to have solved the troublesome prob-
lem of interference between stations
while working simultaneously. In the
new system a continuous flow of en-
ergy to the receiving apparatus has
replaced the intermittent sparks used
in other systems, and it is claimed that
any number of stations within
range of each other can intercom-
municate without mutual interference.



PORTABLE ARMY SEARCHLIGHT

A powerful searchlight is the surest
safeguard against a sudden night at-
tack, and is now recognized as just
as essential a part of an army out-
fit as its tents. The latest portable
motor searchlight equipment for the
yritish army 1s the large machine
shown, the wheel base being 12 ft.
The generating outfit for the search-
licht is an independent motor of 35
hp. The projector is 36 in. diameter;
an extra lens being carried.

A

A NATION ON WHEELS

The recent statement in these pages
that there were in use today automo-
biles and motor cars to the value of
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$200,000,000, occasioned considerable
surprise—and some doubters. When
one realizes, however, that there are
more than 100,000 of these machines,
and that $2,000 would be a low rather
than high average price, the figures
are found to agree. This number and
amount are the accumulations of sev-
eral years, and not the production of
the past 12 months.

In the line of vehicles drawn by an-
imal power, including carriages,
trucks, merchants’ wagons, drays,
farm wagons, etc., the annual produc-
tion numbers 11-1_‘;11']} 2,000,000 vehicles,
which with an average life of, say five
vears, would give for the entire coun-
tr3 approximately 10,000,000 vehicles
of one kind and another, and the ca-
pacity of the combined assortment is
sufficient to give every man, woman
and child in the entire United States
a ride at the same time.

Evidently the motor car has some
little distance to travel vet before the
faithful horse and mule are entirely
displaced.

N M M
HOW GOLD LEAF IS MADE

Why Gold-Beating Machines are Failures

Strange as it may appear, the process of beating

gold has not been changed during the thousands of
vears in which it has been practiced. While nearly
every other art and industry has been greatly bene-
fited by the application of mechanical devices, the
gold-beater has been constantly pounding away and
furnishing the world with his splendid product, ap-
parently indifferent to the mechanical progress that
has been made in other directions.

The first operation in manufacturing gold leaf is
the preparation of the metal. The gold is obtained
originally in its pure state from the Philadelphia
Mint and is then alloyed with 14 carat each of silver
and copper, thus leaving the gold 23 carat fine. The
object of adding this alloy is to increase the strength
of the gold, which is very soft in the pure state.

The gold is melted in crucibles about 6 in, high
which are placed in a small furnace where the metal
melts at a yellow heat and is then poured into molds,
in the form of bars about 10 in by 1 in. by ¥4 in.

The Gold-Beater
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The bars of gold are then passed be-
tween steel rollers and rolled into rib-
bon several hundred feet long and
about an inch wide, the rollers being
brought closer together after each op-
eration, until the metal is as thin as
paper. It is then cut into small squares
ready for the first beating.

The first beating is done with a 16-
Ib. hammer. Two hundred pieces of
sheet gold are placed between sheets
of oiled paper, used exclusively for
the purpose, the sheets being held to-
gether by two parchment bands. This
forms a package 3% in. square and
about 34 in. thick, known as a “cutch.”

The cutch is then
placed on a marble
anvil sunk 3 ft. in
the ground and is
there hammered
with the 16-1b. ham-
mer, thus causing
the gold to flatten
and spread out be-
tween the sheets of
oiled paper. When
all the pieces have
spread out evenly to
the edges of the
cutch they are taken
out and each square
iIs cut into four
smaller squares.

The 8oo pieces
thus formed are
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former operations, but are much
smoother and present very little fric-
tion to the spreading gold. The moles
are beaten on the marble anvil in the
same manner as the cutch and sho-
der except that two hammers are
used. The first beating is done with
a 6-lb. hammer and is continued for
two hours, after which the beating is
continued with a ro-lb. hammer two
hours longer.

The gold-beater examines the work
from time to time by slipping off the
parchment bands and turning over the
edges of the skins, thus showing
whErE the gold is spreading the least

placed in a package
of oiled papers 414
in. square called a
“shoder.” This is hammered with a
12-lb. hammer until the gold is driven
beyond all four edges, the gold ex-
‘tcndmg over the edges, known as
“sfruf,” being scraped off with a knife
and saved to be melted over again.
The 8oo large squares are then re-
moved from between the oiled papers;
placed, one at a time, on a leather
cushion and cut into four smaller
squares, The 3,200 leaves thus
formed are placed in three packages
of skins called “moles.” These skins,
which will be described later, serve in
the same way as the oiled papers in the

Gaold-Beater's Tools

and enabling him to determine where
to strike the greatest number of blows.

After the final beating the gold leaf
1s trimmed into 334-in. squares which
is the universal standard in all coun-
tries and it is then packed in books
ready for the market.

Considerable time is required to
learn all the branches of the gold-
beater’s art and an apprentice is not
considered proficient until he has had
at least four or five vears experience.
A complete knowledge of the peculiar
properties of the gold-beater’s skins
is essential as the success of the
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operation depends largely on their
condition. These skins are obtained
from the intestines of cattle, only one
portion being suitable for the purpose,
the size of which is barely sufficient
to make one skin. Each mole or
package of skins will therefore repre-
sent over 1,000 head of cattle.

Gold-beater’s skins are now fur-
nished exclusively by a London firm,
who prepare them by a special proc-
ess, which has been carefully guarded
and kept a family secret for many gen-
erations. In Chicago the fresh skins
are obtained from the stockyvards and
are then sent to the English firm
where they undergo the secret process
after which they are shipped back.

Before each beating the skins have
to be carefully prepared by the gold-
beater., They must be neither too hot
nor too cold ; must have just the right
amount of moisture, and require more
skill in their preparation than any
other branch of the art.

If properly used and cared for one
package of skins will give constant
service for about'a yvear and a half,
but if given a single foul blow, i. e.,
struck with the edge of the hammer,
the whole pack will be ruined. Over-
heating will also damage the skins
and if carried too far will spoil them
entirely.

The adhesive properties of guld leaf
render it fatal if swallowed in suffi-
cient quantities, and the nobility of
China frequently commit suicide in
this way, the gold leaf often com-
pletely covering the walls of the stom-
ach and preventing nutrition.

The extreme thinness of gold leaf,

1/200,000 to 1/250,000 of an inch,
makes it transparent to light, a single
leaf, held between the eye and the
light, having the appearance of green
glass or very fine green gauze. It 1s
s0 transparent that a person would
have no difficulty in recognizing a
friend by looking through it towards
the light, but let a beam of light strike
the side of the gold leaf on which the
observer stands and it suddenly ap-
pears to be opaque. All objects ap-
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pear to have a green color when
viewed through a piece of gold leaf
the same as when a piece of green
glass is held to the eve.

In all industries where gold leaf is
used care is taken to save all the
scraps and waste, which are returned
to the gold-beater to be remelted.
Several bookbinders of this country
realize in this way as much as $500 to
$000 each month. The daily sweep-
ings from gold-beating establishments
are saved and sent to the smelter, as
they are rich with gold.

everal machines have been de-
signed for beating gold but none of
them have met with any practical suc-
cess. In discussing the possibilities of
beating gold by machinery, Mr. A. H.
Williams, one of the most practical
gold- hcnnnrr experts in this country,
SAYS

“The process of beating gold today
is the same as it was in King Solo-
man’s time. No improvement in the
art has been made since then nor are
there indications of any for the fu-
ture. It must be remembered that
gold-beating is an art and that the
apparent indecision with which the
skilled gold beater strikes his work, is
in reality the result of many vyears’
experience. Thus it is that the true
art hides itself and while to the ordi-
nary observer the blows are simply
given at random, the gold-beater must
know just where to strike each blow
in order to spread the gold success-
fully without pounding it full of holes.

“If the beating is done too fast the
skins become overheated and the
work is ruined. For this reason a ma-
chine even if successful would turn
out no more work than a single op-
erator and would therefore be more
expensive than the present method.

“I am of the opinion that the art of
gold-beating has long past reached its
final state of perfection. It would be
a waste of time for any person to en-
deavor to invent a mechanical process
to do the work who had not first be-
come experienced in the present
method.”
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SHOP NOTLES
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Unloading Big Revolving Field

The revolving field for a 6,600 k. w.
alternator was shipped on a special
flat car having an opening in the mid-
dle which allowed the bottom of the
field to come 3% ft. below the sur-
face of the car. The field weighed
42 tons and it would have been neces-
sary to raise it 314 ft. in order to clear
the car in unloading, which involved
the erection of powerful hoisting
apparatus,

Instead, one end of the car was
lifted from its truck to a sufficient
height and the field, which was 13%
ft. in diameter, was rolled out from
under the car.

—_———p—————

To Make a Round Leather Belt

Cut the leather into long strips,
having a square section, and then
draw through a die made by drilling
holes in a piece of steel, as shown in
the illustration. The holes should be
drilled of different sizes and the belt

Making a Round Leather Belt

should be drawn through the largest
hole first. To polish and smooth the
belt draw it through a tapered hole,
having the belt enter at the large end.
—Contributed by A. W. Griggs, 955
Market St., Kenosha, Wis.

Hydrogen Generator

A good hydrogen generator for fur-
nishing a non-oxidizing flame can be
made, as shown in the sketch. A tall
bottle, A, is fitted with a perforated
cork which has a small glass tube in-

Hydrogen (enerator

serted to connect the rubber hose, B.
Dilute sulphuric acid and bits of zine
are placed in the bottle, and the result-
ing reaction liberates hydrogen gas,
which passes through the hose, B, and
bubbles up into the receiver, C.

The receiver consists of an inverted
butter tub, D, placed in a barrel of
water and held down by bricks, E. A
14-in. pipe, I, 1s connected to the bot-
tom, as shown, and ecarries the gas to
the burner, which can be placed in any
convenient location.

Pure hydrogen without air will not
burn, but when mixed with air an ex-
plosive mixture is produced. For this
reason the air space in the top of the
bottle should be relatively small, and
it is well to let the gas generate a min-
ute or two before connecting the hose,
i order to drive out the air,

The inverted tub should be entirely
filled with water in order to prevent
air becoming mixed with the gas. If
it is desired to increase the pressure,
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pour more water into the barrel. It is
well to construct a small generator
first, if one is not familiar with the
properties of hydrogen, as an explo-
sion would then be less dangerous.—
Contributed by A. G. Ward, Peebles
and Edgerton Aves., Wilkinsburg, Pa.

A

(Jas Burner for Melting Lead

Having occasion to melt a large
quantity of lead in a pot 16 in, in di-
ameter and 10 in. deep, a piece of
34-in. pipe was bent in a circle and

Zm AirPpe

(as Burner for Melting Lead

the end capped, says the Journal of
Electricity, Power and Gas. Slots
were then cut with a hacksaw. To this
a ¥4-in. gas pipe was attached with
gas under 5 Ib. pressure, and a V4-in.
pipe from compressed air tanks. By
regulating the air and gas wvalves,
10,000 lb. was melted and poured in
four and one-half hours.
—_——————

Crankshaft Made Without a Lathe

A crankshaft which will run true
and serve a practical purpose may be
built up as follows:

Mark off two centers, E and F, the
distance apart of the throw-off crank
on a piece of mild steel, A, and drill
holes B and C. Cut out the portion
D by drilling a hole at the bottom and
sawing down to it. Drive a piece of
rod—a tight fit—through B to form
a crankpin; drive a longer piece
through C to form a shaft. Secure
these rods at the joints by brazing,
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and put a safety pin, G, through.
Saw away part H, then file the crank
and round it off. A double crank

EH

Crankshaft Made Without a Lathe

may be made in this way, but all de-
pends on the holes being drilled paral-
lel and true.

R T Y
—————

Making a Temporary Piston

One of our water service pumps
failed, and an examination of the
piston showed that it had been broken
beyond repair, writes a correspondent
of Power. No spare pistons were on
hand, and the pump was needed. The
sketch herewith shows how a tem-
porary piston was made. A wooden
disk, W, was turned, faced and bored
to fit over the piston rod; this was
reinforced by two steel plates, SS,
about % in. thick, that were in stock.
One plate was bored smaller than the
diameter of the piston rod, fitting the
small end of the taper part as shown

b

wills

1 B

ISR
[

[

T

II“_ \
il
II 1

'|." _
Lons!

P

Temporary Piston

in the sketch. Square packing, P, was
put between the plates, and the piston
was completed. This piston gave no
trouble, working all right for several
weeks, when the plant shut down;
then a new cast-iron piston took its
place.
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Drill Press Made from a Vise

An ordinary bench vise with a
small hole in one of the jaws makes
a very good drill press for small work.
The work is placed against one jaw
and the end of the drill placed in the
hole in the other. Round shank drills
may be turned by means of a small
pipe wrench or gas pliers and square
shank drills may be turned by using

Vise Used as a Drill Press

a monkey wrench.—Contributed by
Reader, Chicago.
—_— - ——
Home-Made Power Transmission
Device

Anyone desiring to pump water, or
perform some other operation with
the power from an engine some dis-
tance away, can easily do so by means
of a rope drive. Where little power
is required, a rope 3g-in. or »2-in. di-
ameter will be large enough and the
power may be easily transmitted to a
distance of 100 ft. or more.

In the device I made, which is used
for pumping water, a wooden frame,
A, supports the sheave, B, which is
connected by the rope to a similar
sheave on the engine shaft. DBoth
sheaves are made of wood and have
sharp V-grooves which prevent the
rope from slipping. The spur gears,
C, while not absolutely necessary, are
useful in reducing the speed and save
the extra work of making a larger
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sheave which would be required if the
gears were omitted. A crank on the
shaft of the larger gear operates a
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Pump Operated by a Rope Drive

connecting rod, which is attached to
the pump rod.

It will be noticed in the plan view
that the barn comes between the pump
and engine. In order to make the
bend around the corner, I used idlers,
the bend from the engine being made
in the same way.—Contributed by
Harry E. Fillberg, Taylors Falls,
Minn,

—_———————

Obtaining Correct Pipe Bends

For bending 3-in. pipes, one a little
shorter than the other, so that they
can be located one under the other,
the drawing shown in the sketch will

actTURL  Lingry,

To Make Correct Pipe Bends

be found to give accurate results.
The drawing should be made accu-
rately on the machine shop floor, so
that it can be used at any time. About
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6 in. is allowed for cutting off at the
ends. The drawing, says the Prac-
tical Machinist, shows how to find the
correct length of pipe to be used and
the radius of the required bend.
———————

How to Make a Centinuously=
Ringing Plunger Bell

The continuously-ringing bell is
constructed so that wire, A, from the
right-hand solenoid crosses to the left-
hand contact piece, B, and the wire,
C, from the left-hand solenoid crosses
to the right-hand contact piece, D.
The switch is pivoted at E, and when
the plunger is in the position shown
it 15 attracted toward the right-hand
end. When it moves to the right-
hand it touches the contact, D, and
closes the circuit for the left solenoid
and opens the circuit for the right
solenoid. Then the left solenoid
drives the plunger, P, through to the

_‘ o > 5 H%

Continuously Ringing Bell

left and strikes the bell. The plunger
is then an electromagnet because of
the action of the coil and draws the
left end of the switch toward it, the
switch being made of iron. The switch
then touches the left contact piece
and closes the circuit for the right-
hand coil and opens the circuit for
the left-hand coil. The plunger then
flies to the right and strikes the bell.
The switch is hung so as to be slight-
ly unbalanced, says Machinery, there-
by securing contact to one of the coils
and enabling the plunger to start.
——t— s

The University of Wisconsin will
use phonographs in teaching students
at their homes.
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Wasting Water

Where water is sold through a
meter, landlords are wise enough to
have spring closing faucets on all
bathroom fixtures especially, The
practice of washing the hands with
running water causes a greater waste
than if the water were caught in the
bowl for use. This is not the case
where the hands are only to be rinsed
or damped.

A faucet may leak slightly, yet
waste a large amount in the 24 hours.
One was leaking at a rate of over 6o
drops a minute, and it was found to
fill a pint measure in 10 minutes, mak-
ing a waste of 34 gal. per hour, or
18 gal. a day.—Contributed by W, D,
Browning, Collinwood, O.

— -

How to Open a Book

Hold the book with its back on a
smooth or covered table; let the front
board down, then the other, holding
the leaves in one hand while you open
a few leaves at the back, then a few
at the front, and so on, alternately
opening back and front, gently press-
ing open the sections till you reach the
center of the volume, Do this two or
three times and you will obtain the
best results, says Modern Bookbind-
ing. Open the volume violently or
carelessly in any one place and you
will likely break the back and cause
a start in the leaves. Never force the
back of the book.

“A connoisseur many vears ago, an
excellent customer of mine, who
thought he knew perfectly how to
handle books, came into my office
when I had an expensive binding, just
brought from the bindery ready to be
sent home; he, before my eves, took
hold of the volume and tightly hold-
ing the leaves in each hand, instead
of allowing them free play, violently
opened it in the center and exclaimed:
‘How beautifully your bindings open !’
I almost fainted. He had broken the
back of the volume and it had to be
rebound.”
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Home-Made Automatic (as
Regulator

Fit a 1-in. brass pipe, A, 12 in. long,
into a T reduced for a 14-in. pipe, B.
Fit the other end with a coupling. C,
into which screw a 34-in. angle valve,
from which the stem and valve disk
have previously been removed. In
place of the valve stem fit in an iron
rod of the same size as the valve stem
and having the top end, D, looped as
shown. Thread the bottom end and
‘put on two washers, E, between which
wind hemp packing. Hold this in
place with a nut. The steam connec-
tion to the boiler is through the pipe,
P. This brings the steam pressure
on top of the piston, says the Engi-
neers’ Review, and necessitates that
the stuffing-box of the wvalve be
packed. Run the cord over pulleys,
so arranged that convenient connec-
tions are made with the valve levers
on the gas burners.

Fig. 2 shows the position of the
burners and the gas supply as ar-
ranged on the front of the hoilers.
Fit valves V.V V V (of the straight

B
Fig. 1-=(as Regulator

way tvpe) with levers about 8 in, long
and connéct each of the first three
levers to the other by means of a rod
long enough to extend from the first
valve to the third. The fourth valve
is not operated by the regulator at all,
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but 1s always left burning at its full
capacity while the boiler is in opera-
tion.

The valve levers are connected to
the rod R so that when the regulator
operates them the valves do not all
shut off the same amount. For in-
stance, if the valves are open full and
the regulator operates, the rod R is

Fig. 2--Burners and Supply Arrangement

pulled to the left in the direction of
the arrow. This closes the first valve
a certain amount, the second valve a
little more and the third valve still
more. In this way the gas is not all
shut off, but enough to permit the
steam to drop. When the piston of
the regulator is relieved of the exces-
sive amount of steam pressure on the
top side of the plunger, the weight,
W, pulls the rod, R, to the right,
opening the valves wider, permitting
more gas to enter the cylinder to be
burned. This pulls the plunger of the
regulator up, and. when the steam
pressure again reaches the desired
point the plunger is forced down and
the gas is once more partly shut off.
—_— i d———

Steam hose containing rubber
should always be heated until pliable
befare uncoiling, says the National
Engineer. If this precaution is taken
the rubber will not crack, and the hose
will last longer.
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Practical Mechanical Movements

Every mechanic or inventor should
study to avoid clumsiness in the con-
struction of his model or machine and
so arrange the several parts as to pro-
duce the result desired with the least
number of parts possible. He should,
therefore, be very careful to select as
far as possible the simplest and best
forms of mechanical movements.
Some of the more common move-
ments are here illustrated, and the
following is a brief description of the
various movements as numbered:

1. Pulleys with a belt passing there-
Oover,

2. The ordinary sliding clutch and
pinions.

3. Means for imparting a jumping
motion to a horizontal arm. A cam
secured to a cog wheel alternately
lifts and drops said arm,

4. Elliptical spur-gear for securing
variable speed.

5. Beveled gears.

' 6. Means for imparting an alter-
nate rectilinear motion to a rack-rod
by a continuously rotated mutilated
gear.

7. Means for transmitting motion
from one shaft to another, said shafts
being in the same plane but at right
angles to each other.

8. Pulleys for lifting weights.

0. An eccentric upon a revolving

shaft adapted to impart a reciprocat-
ing movement to a yoke strap.

10. Two forms of umiversal joints.

11. Differential gears. The inner
and outer gears move in opposite di-
rections at different speeds.

12. Different kinds of gear for
transmitting rotary motion from one
shaft to another arranged obliquely
thereto.

13. Means for imparting a partial
revolution to a ratchet-wheel at the
completion of each revolution of the
main wheel.

14. A tilt-hammer. The wiper-
wheel lifts the hammer four times
each revolution,

15. Means wherely a reciprocating

POPULAR MECHANICS

rectilinear motion of a vertical rod
transmits an intermittent circular mo-
tion to a toothed wheel.

16. An ordinary sliding clutch and
pinions.

17. Sun and Planet motion. The
outer gear is fixed to the connecting
link and moves around the axis of the
fly wheel.

18. Means whereby the reciprocat-
ing motion of a jointed rod produces
an almost continuous rotary move-
ment of the ratchet-face wheel.

19. Gearing for transmitting a con-
tinuous rotary motion to a wvertical
shaft from a horizontal shaft, by the
alternate revolution of gears upon
said horizontal shaft. These gears
are loose upon their shaft, and have
ratchets which are engaged by pawls
fixed to the shaft.

20. Means for transmitting rotary
motion from one shaft to another at
right angles thereto.

21. Multiple gearing. The triangu-
lar wheel drives the large one.

22. A simple ore stamper or pul-
verizer. The plunger is raised and

dropped twice for each revolution of
the shaft.

23. Variable rotary motion pro-
duced by uniform rotary motion.

24. Ordinary crank-motion.

25. Air pump; piston motion. The

racks are moved in opposite directions
by the revolution of the gear.

26. Crank motion. The wrist-pin
upon the disk works within the slotted
voke.

27. Centrifugal governor for steam
engines, etc,

28. A lower fixed rack having a
gear mounted thereon and meshing
with an upper movable rack. As the
pitman secured to the gear recipro-
cates, said gear revolves and imparts
a movement to the upper rack which
is double that of the gear.

29. Means for imparting a recipro-
cating rectilinear motion to an upright
rod by rotating an upright shaft hav-
ing an oblique disk secured thereto.

30. A heart-shaped groove engaged
by a lever, is adapted to impart an
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irregular swinging motion to said
lever.

31. A triple cam adapted to liit the
rod three times at each revolution of
the disk to which said cam is secured.

32. Means for producing a uniform
reciprocating rectilinear motion by

the rotary motion of a grooved cam.

33. A carpenter’s bench clamp. DBy
pressing a strip against the crossed
ends of the dogs, the rounded heads
thereof will clamp said strip.

34. Means whereby a reciprocating
motion is imparted to a frame by a
continuously rotating shaft. This
shaft has three wipers adapted to
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contact with inwardly extending arms
within the frame.

35. Means whereby the rotation of
two spur gears having crank wrists
produces variable alternating traverse
of a horizontal bar.

36. Means for converting uniform
circular motion into alternating mo-
tion. Cams are mounted upon a re-
volving shaft and alternately lift and
drop levers to which are attached
rods.

37. An ellipsograph. By attaching
a pencil or other instrument to the
cross-bar ellipses may be readily
drawn. Studs upon the bar engage
the grooves.

38. A fiddle-drill. A strap is se-
cured between the ends of a bow and
encircles a shaft or drill which is re-
volved by the back and forth motion
of the bow.

30. A crank substitute. Two loose
pinions with reverse ratchets are at-
tached to the shaft, with pawls on the
pinion ratchets. Each rack meshes
with the reverse pinion for continual
motion of the shaft,

40. Metal shears. The arm of the
moving blade is raised and lowered
by the revolution of the cam.

41. A vertically movable presser
platen. This platen is secured by a
rod to a toothed sector pivoted within
a frame and which receives motion
from a small pinion meshing there-
with.

42. Means for converting circular
motion into variable alternating rec-
tilinear motion. A wrist-pin upon a
revolving disk works within a slotted
lever.

43 Means for converting circular
into rectilinear motion. A waved
wheel mounted upon a rotary shaft
rocks a lever upon its fulcrum.

44. “Lazy tongs.” A system of
crossed levers pivoted together by
which the amount of a rectilinear mo-
tion is increased by the proportional
number of sections in the tongs.

45. A rack adapted to receive rec-
tilinear motion by the rotary motion
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of toothed wheels meshing there-
with.

46. Means for converting recipro-
cating rectilinear motion into inter-
mittent circular motion.

{Contloued next month )
. T

Relay Saves Battery Current

By using the device here shown, a
very weak line current may be used.
The relay, A, is connected with the
main circuit and operates the local
circuit, which may contain a bell, tele-
graph sounder, or any other electrical
device by making a contact at the
armature and completing the circuit
of the local battery.

The relay may be made from an old
bell magnet, B, rewound with fine
wire about 28 or 30, single covered,
and should be mounted on a wooden
base, with the armature in position, as
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Wiring Diagram and Construction of Relay

shown. The contact, C, can be made
from the circuit breaker of the bell
and should be so adjusted that the
point nearly touches the contact when
no current is flowing. Then the least
current flowing through the magnet
will cause the armature to move and
make contact, thereby closing the lo-
cal circuit. Relays of a similar na-
ture are in common use in telegraph
and fire alarm lines and can also be
used for battery call telephones.—
Contributed by A. G. Ward, Peebles
and Edgerton Aves., Wilkinsbhurg, Pa.
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How to Make An Alcohol Lamp

An alcohol lamp, which will prove very useful to
the student draughtsman, or mechanic, is shown in
the accompanying illustration. A piece of 24-in.
pipe, A, about 314 in. long is fitted with caps, B and
C, the cap B being tapped for a 34-in. pipe in the cen-
ter. Three 3g-in. ells, D, one 34 in. by 4 in. tee, E,
and one 34-in. by %4 in. ell, F, are connected with 3G
in. nipples and arranged to support the incandescent
burner as shown, :

A cotton wick extends through all the fittings and
terminates in a knot at the end of the long nipple, G.
If it is found difficult to pass the wick through the
fittings, they may be strung on the wick in the proper
order, before being screwed together.

A portion of the wick is pulled up at E and is used
to furrish the necessary heat for vaporizing the alco-
hol in G. If desired, a small metal cap can be made
to cover the wick at E and thus prevent the evapora-
tion of the alcohol when the lamp is not in use.—Con-
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tributed by a reader, Chicago,

How to Make an Emery Wheel from
an Old Bicycle

The illustration shows a home-made
emery wheel, which was constructed
by a correspondent of the American
Blacksmith, and is described as fol-
lows :

The parts were procured from an
old bicycle. If these are not at hand,
they may be purchased at a very small
cost. The frame is of course a double

one and is constructed throughout of
14 by 4-in. stock. The two parts
of the frame are put together by
means of bolts run through pieces of
gas pipe. By this means it is possible
to tighten and brace the frame so as to
allow little or no give or spring. The
seat for the operator may also be taken
from the old bicycle. T used an old
seat from a binder. This answers the
purpose very well. The top end of
the longest piece is fitted with a T
which is babbitted and in which runs
the spindle for the pulley and the em-
ery wheel. The bicycle part consists
of the hind wheel, the sprocket, chain
and pedals. The wheel from which
the tire has been removed, is hung in
the frame by means of a large axle
bolt. The crank is then hung as
shown and the bicycle chain used to
connect the sprocket attached to the
wheel and that of the crank. A belt
is now used to connect the pulley with
the driving wheel and the machine is
ready for work. By using the bicycle
bearings in the three boxings, an easy
running and verv serviceable emery
stand will be the result,
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A Home-Made Jack of All Trades

The illustration shows a very handy
device, which can be made of a piece
of 34-in. round steel, A, about 8 in.
long ; one stationary nut, B, riveted on

Handy Device with Many Uses

and one movable nut, C. Turn threads
on one end of the rod and turn a
handle near the other end, making a
screwdriver point at the extreme end.

With both nuts screwed up tight
the device makes a very good hammer
for driving tacks and small nails and
the screwdriver end is very useful for
opening boxes, pulling tacks, etc. By
loosening nut C and adjusting the dis-
tance between the two nuts the 1m-
plement is converted into a very effi-
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cient wrench. The device is also use-
ful as a hand vise for filing small ar-
ticles which may be firmly held be-
tween the two nuts The illustration
was made from a “shadowgraph” con-
tributed by Dr. C. E. Warren, North
Easton, Mass.
_-.-_..‘_‘_‘—--—

A Quick Setting Cement

One of the best cements that can
be found for fastening tools into
handles, or uniting small parts of
metal or other material, is common
orange* shellac dissolved in sufficient
alcohol.to form a paste. To use, place
the required amount in a small tin
(the top of a baking powder can will
do) and set fire to it. As soon as the
flame dies down, use immediately be-
fore it has a chance to get cold.

When fastening tools into wooden
handles it is well to heat the tang over
the Hame previous to fastening in the
handle. This cement is strong and
waterproof.—Contributed by E. V.

Lifting Water By Suction

The right method of connecting a pump in order
that it will lift water 40 ft. and deliver it to the boiler
is shown in the accompanving sketch from the Prac-

tical Engineer.

A suction pipe, A, extends into and H

| /e Atmosoners

within 114 in. of the bottom of an air-tight tank, B,
holding say 1,000 gal. and situated midway between
the water level and the pump. Another pipe, C, in
which there is a check valve, D, connects the tank
with the water.

Thus far, there is simply an air-tight suction line
40 ft. long, the tank, B, being merely an enlargement
of the pipe half-way up. E is an air pipe extending
just through the top of tank and is connected with
the upper suction pipe, A, by means of a by-pass, F.
A globe valve, (5, 1s placed in the by-pass and one is
also placed in the air pipe, E, above th: bv-pass con-
nection, designated at H.

In starting, close valve H and open valve G; this
allows the air to be exhausted from the lower suction
pipe, C, and the air-tight tank, B, through the air-
pipe, E, and the by-pass, F. Of course, in starting
up, and until water has attained a depth of 134 in. in
the tank, some or all of the air may take a direct
course up through the upper suction pipe, A; but

Pumping Water 40 Feet
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after it has reached a depth sufficient
to submerge the lower end of pipe A,
the rest of the air will be exhausted
through the by-pass; hence the ne-
cessity of the by-pass or some similar
arrangement.

As the air 15 exhausted, the water
will be forced up the suction pipe, C,
into the tank, B, until it is full, and
possibly a short distance up the pipes
A and E; then open valve H and the
air rushes in and destroyvs the vacuum,
which 1s holding the water up this
far, and the water starts back down
the suction pipe, C, when the check
valve, D, closes and we have the main
body of water trapped 2o ft. from the
pump with atmospheric pressure on
it. Then by closing valve GG in the
by-pass, the pump will li{t the water
the rest of the way and deliver it into

the boiler.
—_——-———

To Find the Clearance of an Engine

A good way to find the clearance
of an engine, especially when the
cvlinder heads are provided with in-
dicator connections, is to place a strip
of lead inside the cylinder and then
turn the engine over the center. The
thickness of the lead snould be greater
than the clearance, so that the piston
will compress it against the cylinder
head, thus giving the true clearance.
This method can also be used to ad-
vantage in finding the clearance of an
air compressor.—Contributed by A. I,
Schutz, Trevorton, Pa.

—_— % - —

Lathe Chuck for Small Work

The drawing shows a chuck that I
constructed for holding small rods in
making duplicate work., A steel bar-
rel, A (Fig. 1), is tapered inside to
receive the jaws, B, shown in detail at
Fig. 2. The jaws are held apart by
the spring C until the barrel is
screwed on the lathe spindle, which
forces the jaws into the taper and
brings them together.
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This chuck is not adapted to work
where there is much variation in the
size of the stock, but is very useful

\"' Mok Jf:.l!' EE

Fig. 1 Fig. 2

and convenient for duplicate work.
By making several jaws with open-
ings of different sizes they may all be
used in connection with a single bar-
rel.—Contributed by Geo. W. Smith,
Jr., 122 Genessee St.,, Marquette,
Mich.
e
To Make Solder Wire

Having used up all my solder wire
and having an abundance of stick
solder on hand, I used the following
method of making it into wire:

Punch a small nail hole in the bot-
tom of a cocoa can and pour the

Pouring the Solder

melted solder into the can. Move the
can over a cold flat surface, as shown
in the sketch, thus making a long,
thin, wirelike strip, which may be
rolled up in the form of a ball, for
convenience in handling.—Contributed
by Chas. Grogan, 295 Bainbridge St.,
Brooklyn, N. Y,



146

Raising Device for Wagon Boxes

The accompanying engraving
shows a simple device which may be
rigged up by most any smith having
need of an apparatus of this kind. The

Simple Labor-Saving Device

work of lifting a wagon box becomes
mere child’s play with a windlass ar-
rangement of this kind, savs a corre-
spondent of the American Blacksmith.
As seen in the sketch, A is a piece
of 4-in. pipe long enough to pass over
four of the crossbeams overhead. Our
shop in which the wagon work is done
has no upper story and we therefore
placed the pipe directly on the beams
which support the walls and run
across just overhead. After securing
the pipe and cutting to right length,
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drill four holes in one end of it, These
holes should be drilled in such manner
as to have each set of two directly op-
posite each other, so that when two
pieces of gas pipe are inserted in the
end thev will pass each other as in
the engraving. Before placing on the
beams, two holes are drilled in the
pipe to receive the rope ends. This
will prevent the ropes from slipping
around the pipe. The pipe 1s now
placed upon the beams and either
brackets placed each side of it or long
spikes driven into the beams to keep
the pipe from rolling. Two good stout
ropes of equal length are now secured
and after binding the ends with wire,
drive and fasten in the holes made for
this purpose. Now secure a good stout
plank of 2-in. timber about 6 in. wide
and long enough to go across your
widest wagon box. In each end of
this bore four holes. Now forge two
hooks and thread the ends of both of
them to receive a large nut. The loose
rope ends are now thrust through the
two holes nearest the center of the
plank and your device is ready for use.
The holes in the ends of the plank are
for adjusting the hooks to different
sizes of wagon boxes. A stop to keep
the device from turning after the box
has been raised is simply an iron rod
which fits loosely into a hole drilled
through one of the beams.

To Drive Spikes Under Water

Spikes and nails can be driven in several feet of
water at any angle desired by the use of the follow-

ing method :

Place a piece of gas pipe, B, long enough to ex-

tend above the water to a convenient height and just
large enough to drop the spike in readily and still
keep it upright, in the water, as illustrated; drop in
the spike, C; then by using a steel drift, A, and hold-
ing the gas pipe at whatever angle required, drive
the spike. The steel drift should be long enough to
drive the spike down and leave a handhold above
the pipe sufficient to hammer on, says the American
Miller, This method is of great help in building
forebays, pits and bottoms for foundations. The
spike will go at whatever angle the gas pipe is held.
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Lantern Glue Heater

This device was contrived by a correspondent of
the American Miller for convenience in repairing
bolting cloth in cold weather, thin glue being re-
quired to make a good patch. It will, however, be
found useful in other lines of work also. A canopy
made of metal and having four prongs is riveted to
the lantern, so it will withstand the heat from the
same. A can of liquid glue set on the canopy soon
heats to the right degree. For patching bolting glue
is always more satisfactory than flour paste and is
easier to handle,

> o o
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To Preserve Iron Against Rust

To preserve iron against rust, im-
merse it for a few minutes in a solu-
tion of blue vitriol, then in a solution
of hyposulphite of soda, acidulated
with chlorhydric acid, says the Inland
Printer. This gives a blue-black coat-
ing, which neither air nor water will
affect.

PP

Changing Drawings

Probably one of the most impor-
tant problems coming up to draftsmen
in general is making changes on draw-
ings. The following method is rec-
ommended :

o>

From the original drawing make a
brown print, using a thin, tough
paper. This gives a print with clear
white lines on a brown background,
the brown being impervious to light.
Paint out on this print, with ordinary
drawing ink, the lines not desired on
the changed drawing, after which
make a second brown print from the
first. The print thus obtained has
dark brown lines on a white back-
ground. Draw in on this print the
changes and you have the new draw-
ing desired, from which blueprints
can be made.

The writer has used this method for
some time and finds it a very desirable
one.—Machinery.

o

Fitting a 9 by 16 Board to a 12 by 12 Hole

-
LI =Y

perience.

P. R.

While working for a contractor at one time I had
7 occasion to get out a small job which was to fill up
4 a hole 12 in. square in the floor.
m third floor and all the lumber was on the ground floor
except a 9 in. by 16 in. board the boss said, “By cut-
ting that board in two pieces you can make it do.”
Now the hole in the floor being 12 in. square made
me think a while and of course a bet for the cigars
Y was made then and there.

The accompanying sketch shows how I lost the
cigars and incidentally gained in knowledge and ex-
The board was marked out in two step-
shaped pieces which being put together formed a
. board surface 12 in. square as shown —Cnntrihuted
by Geo. P. Schmidt, U. S. 5. “Alliance,”

As 1t was on the

Culebra,
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Decimal Equivalents of Drill Sizes

The following table gives the sizes
in decimals of an inch, of all drills
from number 8o to %% in., and will be
found valuable for figuring clearances,
driving fits, etc. For example, sup-
posing you want to drill a bearing
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hole for a 4-in. shaft. By using a
drill 1/64 of an inch larger the hole
would be too large and would allow
the shaft to run out of true. A 4-in.
drill on the other hand would make
it a driving fit, as the drill 1s made a
trifle smaller than the nominal size.
But by referring to the table it will
be found that a No. 30 drill is about
008 of an inch larger than the shaft,
which is just about the proper clear-
ance.—Contributed by A. Edwards.
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A good rust preventive, and one
which is extensively used, is banana
oil, which can be obtained at any drug
or paint store. First polish the article
and then apply the oil, using a soft
brush.—Contributed by E. V.
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Water=Cooled Motors in Winter

For winter use instead of water for
water-cooled motors, one of the auto-
mobile companies recommends a mix-
ture of 1 part wood alcohol, 1 part
glycerine and 1 part water. Get it
in early. If the car is laid up for the
winter, drain dry, pour two quarts of
wood alcohol into radiator and run
the car for a few minutes.

—_—— - —
Renewing a Gauge Glass

In opening the water glass connec-
tions after putting in a new glass, it
1s generally recommended that the pet
cock at the bottom of the glass be
opened first and then the steam valve
at the top, thus allowing steam to
blow through the glass and warm it
gently, Next open the water valve
and close the drain at the bottom of
the glass. If water is admitted first,
and then steam, the glass will often
break, says the Practical Engineer.
This is because the water is much
cooler than the steam and there would
be a greater expansion in the upper
half of the glass than in the lower
half.

N R Y

To Tin a Soldering Copper

Chip a depression in one side of a
common red brick and put a few bits
of solder and rosin in the hollow,
Heat the copper to the usual working
heat and rub it briskly in the rosin
and solder, holding the handle high
so as to work on the point of the cop-
per—Contributed by Wm. Ed. Jack-
son, 18 N, Washington St., Tarry-
town, N. Y.

——i— i fp———

To Remove Piston Rod Packing

To remove the packing around the
piston rod of an engine remove stuf-
fing-box gland and turn on steam.
The packing will then be blown out
as slick as a whistle—Contributed by
Fred Ecklev, Tekamah, Towa. -
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Foundry Work at Home

Part 1==The Equipment

Many amateur mechanics, who re-
quire small metal castings in their
work, would like to make their own
castings. This can easily be done at
home without going to any great ex-
pense and the variety and usefulness

of the articles produced will make the

instead of a stationary shelf is to give
access to the sand, C, when it is be-
ing prepared.

About one or two cubic feet of fine
molding sand will be required, which
may be purchased at the nearest foun-
dry for a small sum. Yellow sand
will be found a little better for the
amateur’s work than the black sand
generally used in most foundries, but

equipment a good
investment.

With the easily
made devices about
to be described, the
voung mechanic can
make his own tele-
graph  keys and
sounders, battery
zincs, binding-posts,
engines, cannaons,
bearings, small ma-
chinery parts, mod-
els and mimature
objects, ornaments
of various kinds and

duplicates of all
these and many
other interesting and useful articles,

The first thing to make is a mold-
ing bench, as shown in Fig. 1. It is
possible to make molds without a
bench, but it is a mistake to try to
do this as the sand is sure to get on
the floor, whence it i1s soon tracked
into the house. The bench will also
make the operation of molding much
easier and will prove to be a great
convenience.

The bench should be made of lum-
ber about 1 in. thick and should be
constructed in the form of a trough,
as shown. Two cleats, AA, should be
nailed to the front and back to sup-
port the cross-boards, BB, which in
turn support the mold while it is be-
ing made. The object of using the
cleats and removable cross-boards

Fig. 1-=Convenient Arrangement of Bench and Tools

if no yellow sand can be obtained the
black kind will do. If there is no
foundry near at hand, try using sand
from other sources, giving preference
to the finest sand and that which
clings together in a cake, when com-
pressed between the hands. Common
lake or river sand is not suitable for
the purpose, as it is too coarse and
will not make a good mold.

For mixing and preparing the sand
a small shovel, D, and a sieve, I, will
be required. If desired the sieve can
be home-made. Ordinary wire net-
ting, such as is used in screen doors,
1s about the right mesh and this, nailed
to replace the bottom of a box, makes
a very good sieve.

The rammer, F, is made of wood
and is wedge-shaped at one end and
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flat at the other, as shown. In foun-
dries each molder generally uses two
rammers, but for the small work
which will be described, one will be
sufficient. An old teaspoon, G, will
be found useful in the molding opera-
tions and may be hung on the wall
or other convenient place when not
in use.

Fig. 2==Home-Made Flask

The cloth bag, H, which can be
made of a knotted stocking, is filled
with coal dust, which is used for a
parting medium in making the molds.
Take a small lump of soft coal and re-
duce to powder by pounding. Screen
out all the coarse pieces and put the re-
mainder in the bag. A slight shake
of the bag over the mold will then
cause a cloud of coal dust to fall on
it, thus preventing the two lavers of
sand from sticking, but this operation
will be described more fully in a sub-
sequent chapter,

The flask, J, Fig. 1, is shown more
clearly in Fig. 2. It is made of wood
and is in two halves, the “cope” or up-
per half and the “drag” or lower part.
A good way to make the flask is to
take a box, say 12 in. by 8 in. by 6
in. high and saw it in half longi-
tudinally, as shown. If the box is not
very strong, the corners should be
braced with triangular wooden strips,
AA, which should be nailed in, pre-
vious to sawing. The wooden strips,
BB, are used to hold the sand, which
would otherwise slide out of the flask
when the two halves of the mold are
separated.

POPULAR MECHANICS

The dowels, CC, are a very impor-
tant part of the flask as upon them
depends the matching of the two
halves of the mold. A wedge-shaped
piece, CC, is nailed to each end of
the cope and the lower pieces, DD,
are then nailed on the drag so that
they just touch C when the flask is
closed. The two halves of the flask
will then occupy exactly the same rel-
ative position whenever they are put
together.

After the flask is done make two
boards as shown at K, Fig. 1, a little
larger than the outside of the flask.
A couple of cleats nailed to each board
will make it easier to pick up the mold
when it is on the floor.

A cast-iron glue pot makes a very
good crucible for melting the metal,
which can be either aluminum, white
metal, zinc or any other metal having
a low melting point. This completes
the equipment with the exception of
one or two simple devices which will
be described under “molding™ in the

next number.
—_——p———

Home=-Made Pneumatic Lock

Mount an old bicycle hand-pump,
A, on the door by means of a metal
plate, B, having a swinging connec-
tion at C. Fasten the lever, D, to
the door knob and make a hinge con-
nection with the pump by means of a
piece of sheet brass, E, soldered to
the end of the cylinder. All this ap-
paratus is on the inside of the door
and is connected by a small rubber

B

E A

=
oG
-

Pneumatic Door Opener
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tube, I, to a secret mouthpiece placed
at some convenient location. A small
piece of spring brass, screwed to the
door frame, will open the door about
14 in. when the operator blows in the
mouthpiece, or if the door 1s within
reach of the mouthpiece, the operator
can push the door at the same time
that he blows, thus doing away with

.
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the spring, which is only used to
keep the door from relocking.

One way of making the air connec-
tion with the outside is to bend the
tube, I, around and stick it through
the keyhole. Few burglars would
ever think to blow in the keyhole.—
Contributed by Orton E. White, 1740
Main St., Buffalo, N. Y.

o

HOW TO MAKE A PADDLE BOAT

A rowboat has several disadvan-
tages. The operation of the oars is
both tiresome and uninter-
esting and the oarsman is
obliged to travel backwards.
By replacing the oars with |_

paddles, as shown in the il- _

lustration, the operator can |
see where he is going and |55
enjoy the exercise much RE™

better than with oars. He j :
can easily steer the boat with
his feet, by means of a piv- [Sitas
oted stick in the bottom of |

the boat, connected by cords B

such as may be obtained at any plum-
ber's at a very small cost.

to the rudder.

At the blacksmith shop
have a 34-in. shaft made, as
shown at A, Fig. 2. It will be neces-
sary to furnish a sketch giving all the
dimensions of the shaft, which should
be designed to suit the dimensions of
the boat, taking care that sufficient
clearance is allowed, so that the
cranks in revolving will not strike the

The hubs, C, should be made of
wood, drilled to fit the shaft and mor-
tised out to hold the paddles, D. The
covers, I, may he constructed of thin
wood or galvanized iron and should
he braced by triangular boards, as
shown in Fig. 1. If galvanized iron

operator’s knees. If desired,
split-wood handles may be
placed on the cranks, to pre-
vent them from rubbing the
hands.

The bearings, B, can be
made of hard wood, but
preferably of iron pipe filled
with melted babbitt. If bab-

) - ]

Fig: 2

bitt is wused, either thor-
oughly smoke or chalk the
shaft or wrap paper around it to pre-
vent the babbitt sticking. The pieces
of pipe may be then fastened to the
boat by means of small pipe straps,

Details of Paddle Boat

is used it should be exposed to the
weather two or three months before
painting or the paint will come off,
spoiling its appearance.
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How to Make a Hygrometer

A home-made hygrometer, for de-
termining the degree of moisture in
the atmosphere, is shown in the ac-
companyving sketch and consists of a
board, A, with a nail at each end to

|

The Hygrometer

hold the silk thread, B. A second
piece of silk thread, C, is tied to the
center of I and connects with an in-
dicating hand or pointer supported by
the bracket, D. The axle on whicn
the pointer revolves consists of a
piece of round wood, about the size
of a lead pencil, with a pin driven in
each end. A piece of tin, E, is cut V-
shaped at each end and bent up at
the ends to form bearings for the pins.
The silk thread, C, is fastened to the
wooden axle and is wrapped one or
two turns around it, so that when
the thread is pulled the pointer will
move on the scale. It will be noticed
that the thread, B, is not perfectly
straight but bends toward D. For
this reason a very small shrinkage of
B, such as occurs when the atmos-
phere is dry, will cause an increased
movement of C which will be fur-
ther increased in the movement of the
pointer. An instrument of this kind

POPULAR MECHANICS

is very interesting and costs nothing
to make.—Contributed by Reader,
Denver.

—— e - —

How to Make a Thermo Battery

A thermo battery, for producing
electricity direct from heat, can be
made of a wooden frame, A, with a
number of nails, B, driven in the
vertical piece and connected in series
with heavy copper wires, C. The
connections should all be soldered to
give good results, as the voltage is
very low and the resistance of an un-
soldered joint would stop the current.

The heat may be supplied by an al-
cohol lamp or other device and the
current may then be detected by
means of a simple galvanometer con-
sisting of a square spool of No. 14
or 16 single-covered wire, E, with =
pocket compass, F, placed on top.
Turn the spool in a north and south
direction or parallel with the compass
needle. Then when the nail heads

Thermo Battery

are heated and the circuit completed
the needle will swing around it at
right angles to the coils of wire. Ap-
plying ice or cold water to the nail
heads will reverse the current.—Con-

tributed by A. C. A., Chicago.
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Invention Saves Boxing Compass

If the new compass
by an Englishman
the hardest tasks for
the young sailor would
be removed. To learn
to “box the compass”
is one of the first les-
sons, and reference to
the cut will suggest it
1s by no means easy to
memorize. The Collins

compass card takes thews

quadrants of go deg.
ecach, and commencing
at north numbers them
consecutively from o
to 300, the fgures n-
creasing in the same
direction as the hands
of a clock travel, Thus
o would be north; 9o,
east; 180, south, and
270, west.  Anyv land
lubber ought to be able
to head a boat “>. 457

" i told to steer
“135,”" which is the
same thing. The in-

ventor explains allow-

name«l
should come into general use, one of
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our navy department several years
ago. With all its simplifications and
certain positive advantages, the old

sea dogs of the general maritime in-
terests outside the navy received it

card invented
Collins
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Standard Compass Card--To *‘Box the Compass'® Start at N and Read
to the Right

ances for deviation, and apparently his
plan supplies all necessary require-
ments.

On investigation we find the sys-
tem is not entirely new in the United
States, and that the same method, or
practically the same, was launched by

0

350‘ iol

¢

Section of Collins’ Compass Card

poorly. What was good enough for
their fathers for several generations
back was still good enough for them,
and like other admitted reforms this
one fell down on account of the dif-
ficulty of forgetting a life-long meth-
od and learning the new. For in-
stance: A master who is used to di-
recting his quartermaster to steer
NE. by E. 2 E. (N. 61° g2’ 30" E,,
roughly N. 627 E.) would be at a loss
to express it steer 62°, or if the course
were SW. by W. 14 W. (S. 61° 52’
30" W, or roughly S. 62° W.) to say
steer 242°,

The German army has a portable
wireless outfit weighing only 300 Ib.,
in which a 45-volt generator is driven
by a soldier who sits on a bicycle
frame and pedals.
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Pulverized Coal for Locomotives

Burns Otherwise Worthless Fuel--Mo Manual La-
bor for the Fireman

Railroad managers are now looking
to pulverized fuel as promising a great
saving in coal bills. Experiments
have been made under severe condi-
tions in both passenger and freight
service. The system permits the use
of low grade coal, but also of sizes not
now marketable. The two things nec-
essary to successful operation of the
new system are that the fuel be dry,
and the particles not too large nor too
fine dust. The fuel is prepared by
drying and grinding and the particles
par-:ﬁ:c[] through a 60-mesh screen.

The prepared fuel is fed into the fire-
box by means of a blower on the
tender operated by a turbine taking
steam from the locomotive boiler.
Best results are obtained with 1,000
volumes of air to 1 of coal. When
this mixture is fed into the firebox
it 1s instantly converted into gas and
burns with such an intense heat that
special provision must be made to
withstand it. The flow of fuel is sub-
ject to the same regulation as in oil
burning, and like that system the
grates are removed and the doors all
made tight. The exhaust draft is dis-
pensed with. The fuel 1s fed through
nozzles which face each other across
the firebox, the opposing currents pro-
ducing a mushroom shaped body of
flame. Both the firebox and boiler re-
quired are smaller with this svstem
than where ordinary coal is burned,
two features greath to be desired.
Combustion is so perfect there is an
entire absence of smoke, cinders and

POPULAR MECHANICS

sparks. The Railway Age says: “The
simplicity of the whole device, its ease
of regulation, economy on all ordinary
loads and capacity for very great
overloads, its cleanliness and freedom
from sparks have appealed strongly
to railroad officials interested in its
operation.”
_————— —

Home-Made Electric Light

For summer homes, farm houses
and residences where no electric light
service 1s furnished, or in homes
where a generous supply of light is
desired, the small electric light plant
will be found a genuine comfort. As
now made the outht i1s by no means
expensive and will last a lifetime with
a few insignificant repairs. Many of
the machines now in common use on
farms for various purposes are really
more complicated than this.

At a recent test of a 2-hp. gaso-
line engine electric light outfit made
by the Kansas State Agricultural Col-
lege it was found the cost for eigh-
teen 16-cp. lights was only 5 cents an
hour. The engine and generator re-
ceived no attention whatever during
the 10-hour runs.

As all the lamps in a house are
never required at the same time, prob-
ably one-third of the lamps would be

a liberal average in use—a 2-hp. out-
ﬁt is competent to take care of a 15-
room house with, say, 50 lamps. Of
the two a mower or a sewing-machine
is much more difficult to operate than
the lighting plant.

e e e —

Covered automobiles with sleeping
bunks for four are being used by
hunting parties.
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Showing Arrangement for Burning Pulverized Coal



are accurate time and labor saving devices for meeting
mechanical needs—short cuts through mechanical difficulties—they are recog-
nized by amateur and professional mechanics as the standard for accuracy,
workmanship, design and finish. Send for free Catalogue No. 17AP, of the
largest line of fine mechanical tools.

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

—_—




Michigan, wyite: :
but all machinery 1s bound to wear out."'

repair.

long life, and no trouble.

UNSOLICITED PRAISE

Farrand Bros., proprietors of the Lakeside Stock Farm, Colon,
**Our engine has run nine years without trouble,
They then ask for plat-
inum with which to tip the electrodes—a trifling and inexpensive
Nine wears and just beginning to need attention.
average life of the cheaper makes is about fit'e years.
a moral in this for the prospective buver— Get the *f Qffo** for

OTT0 GAS ENGINE WORKS, Phila,Pa.
STANDARD OF THE WORLD

The
There is

SMALL MOTORS
All Variable Speed

Each

Alternating dental and jewelers’' motors...$32.50
Direct current ** ** i “o L 23.00
Alternating forge blowers . 45.00
Direct current forge blowers
Alternating current friction drive motors

for Gordon Presses, 100 to 2,000 im-

pressions per hour
Same motor wound for direet current

These motors are the newest improved variable speed

motors, and ﬁunriinleed for two vears.
Send for booklet " A" A thousand other motors in ctock.

GUARANTEE ELECTRIC CO.  CHCIAGO, ILL.

[THE WATERLO0

Becure our
Ca of
Air an
Water Cooled
Engines

The Most Popular Gasoline Engine in the World

A high-class engine at a reasonable price

WATERLOQ GAS ENGINE CO.

1021 Cedar Street WATERLOO, 1A,
—

HOW THE FIRST ALASKAN :ﬁ..ﬂ.IL‘i'-';!.Y WAE BUILT.—

When Mr, J. Warren Dickson, constructlng engineer for
the first standard gauge rallway in Alaska, left New York
for the Arctic reglons in the spring of 1903, only six weeks
of the short open season remained. Construction was to
begin near Nome, G000 miles away, Specifications for sup-
plies to build 50 miles of rallway, a machlne shop and for
o camping outfit and commissary for 600 men wers made
on the frain to Chicago. The only materfal on hand on
leaving New York was two lttle englnes from the elevated
raillway’'s old stock, says World's Work, London.

In Chicago the specifications were completed, eompetitive
hids passed on and all necesgary supplies (excepting lom-
hery purchased in nine davs of 20 working hoors each.
The sopplles incloded 2,750 tons of steel ralls.  Fifteen
freight cars were purchased also, to be sent to Seattle on
thelr own wheels and loaded with pleces of engines and
aother sapplies,

The englneer landed on the coast of Seward Penlnsula,
46 miles east of Nome, on June 19, 1908, at 1 a. m. It
wiag the season of continuous daylight. Twelve bours later
twenty tents were up and a telephone system was helng
Installed. An hour later the engineer broke ground for the
rallway and 87 men went to work., In three days 450 men
were at work and at the eud of two weoks 600, To set up
the first locomotive, a plt was dog In the sand and covered
with a trestle and track, and the parts of the engine—some
of them weighing more than 8 tons—were hoisted into
position by man power alone, and then joined.

When the season cloged, October 19, exactly four months
later, 8 miles of track had been bullt and rock-ballasted:
the rallway yards and sldlugs were compleie; a 12-room
dwelling-hensze and an office-bnilding were up, each two and
o half storles high and fitted for steam heating: a ma-
chine shop was riunning, in which the flrst standard gaoge
car ever made In Alaska was bhuilt In 13 days; there wnas
a complete telephone system in operation; and the sleep-
erg. rails and other supplies for completing the road were
hauled to the vards amd piled in position for expeditions
uge In the following season. When the party broke camp,
un 11|\'+'|L!--:','!.' wiueE made of every ltem on hand, and of the
more than 406,00k worth of supplies bought, all bot $100
was aceounted for,

-y
VALUABLE FORESTS OF MOS8 IN NORWAY.—Ashes
from seaweed which is gathered and burned on the coast
of Norway every spring are shipped to England, where
lodine and other valuable chemieals are extracted from
them. The mosg grows In veritable forests, the trees heing
from 6 to 6 ft. high with stems like ropes and leaves as
tough as leather. The moss indusiry is a profitable one.

e el ol

TuelDEAL SIGHT RESTORER

The Ideal Eye Masseur

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

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

S




MaKe Your Own Light

THE FAIRBANKE-MoRSE Electric Light Ontfit gives plenty of good light
it a moderate cost

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

Cut out complete advertisement and send to

FairbanKks, Morse @ Co.
Monroe Street, Chicago, Ill.
Please send me [llustrated Catalogaoe No. C 449 Gasoline Enginea
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THE SHIPE THAT BINKE.—What becomes of the ship
that slnks In midswean? If it is of wood it takes, In
the first place, considerable time for it to reach the bot-
tom. In A hundred or more fathoms of water a quarter
of an honr will elapse before the ship reaches bottom. It
slnks =lowly, and when the bottom is reached it falls gently
Into the soft, ooxy bed, with no crash or breaking.

Of course, If it 8 laden with pig iron or corresponding
enbstances, or If [t Iz an fron ship. it eloks rapidly and
sometimes strikes the bottom with soch force as to smash
in pleces. Once gnnken a ship becomes the prey of the
countless Inhabitants of the ocean.

They swarm over and through the great boat and make
it their home. Hesides this, they cover every fnch of the
boat with a thick layer of lime. This takes time. of
course, and when one generntion dies another continoes
the work, until finally the ehip {8 po laden with heavy
incenstatlons, corals, sponges and barnacles that, If wood,
the creaking (imbers fall apart and slowly but sorely
are abzorbed In the waste at the sea bottom.

Iron vesselzs are demolished more quickly than those of
windl, which may last for centurles. The only metals that
withstand the chemical action of the waves are gold and
platinum, and glass also geems unaffected,. No matter how
lomg pold may be hidden In the ocean, It will always be
gold when recovered, and this faet explalng the many
romantic and adventurons searches after hidden sabmurine
treasures lost in .Pil]l||11.r1r!|i|s—.'lli:llltlml:rre Bun.

per—. .
FIFTEEN CENTS TIER 'IJP TRAIN.—A limited muil
train on the Pennsylvania syetem was held up for 46 min-
utes recenily because a passenger tendered the econductor

g fare of 15 ecents In sllver In llen of a ticket and the TURNTABLE OUTFIT

conductor refused to take it, demanding 30 ecentz: becanse usa manufactured, natural or producer . Eracline, mleo-
a ticket had not been purchased. The two argued the hol, or dist{llate ss fuel; there are six mﬂ’fm ranging
Int until the passenger's 1T|-':-=th1':l.lil‘lli was reached, where from 1 to 100 H, P., Including stationary, portable and ma-
e carrled the matter to a justice's court. After a hearing rine, of both two and four cycle. We send experts to make
lasting 46 minutes, while passengers and majl walted, the direct eonnections of thess englnes to pomps, cOmMpressors,
case was continoped. The rallway company f2 llable for narators, holsta, ate, Wo are aleo headguarters for Scales
$1 to each passenger for the delay and then there ia the rucks, Transmigslnn, Valves, Hallroad, Factory and sl
J!I'ru'drwI with the government in regaird to the mail, All Bupplies, Machine Tools, etc. ertﬂullﬂrﬂhll)ﬂ'
for 15 cents.
- — 4
NEW ENGINEERING DEPARTMENT BEBUILDING IN TﬂE F”RBANKS COHPANY HEH’ WEK

UNIVERBITY OF PENNSYLVANIA.——On October 19 the

Unlversity of Pennsylavina opened 1is magnificent new Mhlnﬁ Baltimore; Bangor, Me,il Boston: Buffalo;
bullding for the englneering departments for private view artford; Mew Orleans; Philadelphia;

to invited guests. The bhullding 18 admirably equipped Fittsburg: Syracuse; Glasgow;
throughout for instroction in every branch of engineering. Hamburg: London: Paris.

YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oll or Water

proposition; we have Ilt. Guaranie®
it to work satisfactorily,

Tell us about the formations, depth, Mameter holes; will send
printed matter and can save you money.

THE AMERICAN WELL WGR!{S-

AURORA,ILL., U.S.A.
CHICAGG. ILL. DALLAS, TEXA

Established
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Please Mention Popular Mmhanicl
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How do you keep posted

A LIVE SUBJECT FOR EVERYBODY — THE GASOLINE ENGINE
wa can help you throogh GAS POW ER—M to 116
pages—Monthly—One Dollar a year—Gives the best information—1ts adver.
tisinr shows the best goods in the trade

GAS POWER PUBLISH NG CO., 802 Ship 8t., 8t. Joseph, Mich.

sample copy free. Apents wanted,

I will send this beautiful
design with 3 miniatures
and my illustrated catalog
of Seroll Saws, Lathes,
Fancy Words, Metal Trim-
mings and Tools, postpaid
on receipt of 15¢, or send Ge
for catalog only. Address

Tee POMEROY
Scroll Saw Co. |

0 Asylom 5L, Rartford, Conn,
Div. Z
SCROLL SAWS
FROM 50c TO $22.50

GOLUMBUS
Gi3one Engines

GASOLINE

Simple, Reliable and Economiesl
Send for Catalogue 65
COLUMBUS MACHINE
Columbus, 0.

CO.,

High-grade MARINE and
AUTOMOBILE ENGINES
2 1lo 30 H.P. 2 and 4-cycls,
latest Improvemants; best ma-
terial; lowest prices. Also sell
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
G680 East 5t., Holyoke, Mass.

8 Horas Shos pocket pisce purzle.
Carry it for luck and an enter-
tainer. 10c n set, 3 seis for 20e,
with Booklet of all good purzles.

WESTERN PUZZLE C0.,338 dackson St St,Paul,Minn.

SEND FORIT

My Revisep LisT OF MACHINERY
AND CONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERBS
TWELVE PRINTED PAGES WITH LO-
CATION AND PRICES. 1 WILL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS.

Willis Shaw, Machinery

171 La Salle St. CHICAGO, ILL.

POWER OF FALLING WATER.—It iz perfectly well
konown to every one that water constantly dropping upon
a atone will wear It away, and there i a trite old
proverh regarding this faet. The force of a single drop
of water falling from a height Is not great, but the results
of thizs tiny blow when 1t |8 many times repeated are
astounding, even though we do know that the stone will,
in time, yield to their power.

There was a form of torture known to days
a8 the “‘ordeal of dropping water,"” but the term conveys
little Idea of the horrible suffering which this punlshment
s sald to infllet, says Electrie City.

There I8 a story of one poor wretch who was bound with
hiz bark to a stone wall and had a stream of water *‘of
the blgness of a man's finger™” directed onte his bare head,
the water falling from a height of about 18 ft. The re-
ceptacle from which this apparently harmless stream
trickled was a barrel holding only 20-0dd gal., bot before
the water had more than half ron out the man was dead,
with a hole in his skull which exposed the brain.

By way of experiment, an American, who Is mentioned
neg “a sport and an acrobat,’ made a wager in Vienna
with an athlete that the Iatter could not endure the falling
of a pint of water on his hand, drop by drop, in one spot,
from a height of only three feet.

The athlete had nn enormous hamd, lined with skin almost
aa thick and tongh ag cowhide, and all the spectators pro-
pnounced the bet a foollsh one as far as the American was
concerned.

But when about 300 drops had fallen there was a change
of sentlment. The athlete did not say a word, but it was
very apparent from the flush on his face and hizs uneasy
manner that he was suffering great pain. At the 420th drop
he gave up., declarlng that he could no longer endure the
torture.

The palm of his hand was then badly swollen and rapidly
inflaming, and In one gpot the skin had broken, exposing
the raw fesh beneath.

—_— - —

MOVED WHOLE TOWN IN EANBAE —Nothing feasea
the Kansan. Not long ago It was discovered that the town
of Englewood, having a population of 450, was located on
a quarter section having a clouded title. The enterprising
founder moved the entire village one mile south to a new

gite of 240 acres.
= GOES LIKE SIXTY
. SELLS LIKESIXTY 60

 SELLS rom SIXTY
5 GILSON

e GASOLENE

medieval

Churr s, W ash Ma-
,ctc. FREE TRIAL
Askfor catalog=all aazes

Port Washington, Wia,

| GILSON MFG.CO,

- [fIf'sa S

ebastian, It’s a Good Lathe

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

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

Please Mention Popular Mechanics



“GET THE BEST”

which means

The Clipper
Water Motor

We do not claim it THE
CHEAPEBST, but we du
claim it THE BEST.

Buy one for the hny and

watch him *get busy."
Send for circular with full

deseription and price.

L. E. RHODES
HARTFORD, CONN.
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Sold
outright.

L[]
royalties.

Address €. M. GIDDINGS, N. E., Bept. 5, ROCKFORD, ILLINOIS

Sample castings for first Bngfnﬂ Pntt-arnu also !urniahed I

Chapman Ecoz.omizer

1} horse, but tested to 8314
B?) r ¢ant umw rated Epon ar.
¥'T buy a GHI"-A engine; it

bl g A A l:lesl e-fm
&Igw at the lowest

i's right, we
CHAPHMAN ENGINE WOLRKS, Bﬁmlluu. Mich.

GEMENT BLOCK 510
MACHINE 00 BLOCKS

MOLDS for Clsterns, Sllos, Fence
Posts, Draln Tila. Write today for par-
ticulars, A. D, MACEAY & CO.,

84 Washington St., Chicago, Ill.

PARADOX GAS ENGINE

A Toy Engine ran by !IIumrm.ling l'l.l M‘hﬂh the M%inu by rubber tube to

rdinary gas burner, and light gas.

l.|,-1_|r. laga than H B rllr for gas. It

runs with sn expl u »n ot ench revolu-

wm - Will mot run
‘ wn. . nataral gas,

complete,

g $2.50
__L " Delivered,
= prenaid,

$3.00

Send for
Circular

lﬂ2 Asylum St.

" PARADOX GAS ENGINE CO.

Hartford, Ct.

SEE the Subject Matter in the
Fifth Page of the Index of the

THE PRACTICAL GAS ENGINEER

Fifteen Pages of Index like this:
5th Page Index

Fly wheel, weight and diameter

Foundation for gas engine

Foundation, ““sny old Aoor™

Foundation, object in

Feundation, depth of

Foundation, dimensions of

Foondation, height of

Foundation, concrete

Fonndation, eapped with stone or
timber

Feoding gasuline by gravity

Feeding gascline by pump method

Fire insurance companics require
pump method

Fluid battery

Fuel eonsumptinon

Fual consumption under full load

Fuel consumption in relsfion to
apead

Fuel sonsumption guarantes

Fuel comsumption, rules to follow

Fields of dynamo should run eool

Firing avery charge taken

Feed more fucl

Feod less fuel

Freeze up water jacket

Fire resulting from gasoline

Guasaline

Gas, natural

It is the
BIGGEST
DOLLAR’S
WORTH OF
BOOK ever
offered for
the” Money

By Dr. EW, Longanecker,
a_(msoline Engine expert
of twelve years’ experience
with Hydro - Carbon En-
gines,

It is a.complete, plainly
written work, containin
the practical poinis m.r;d.eg
by a purchaser, owner or
operator of a Gasoline
Motor.

150 pages in the book on just such Live Subjects as these,
Mailed, postpaid upon receipt of price, $1.00.

E. W. LONGANECKER, M. D., Author and Publisher

400 Madison Ave., ANDERSON, INDIANA

Floe stone 20-in. diam.

I 204 Dearborn Street,

RUNS LIKE A BIKE.

BALL-BEARING

STEEL-FRAME GRINDSTONE

Frame strong and rigid.

2-in. thick.

Ehl ped crated.
elght 75 pounds.

Price $3.50 F. 0. B. Chicago, lll.

MECHANICS TOOL WORKS,

CHICAGO. ILL.

Plegse Mention Pooular Mechanfcg




Established 14 years.

T ¥ R AN A AR AT N

“Star” Lathes

Foot or Power 9-in. to 16-in. swing
High-grade screw-
cutting engine
=== lathes, with or with-
B out compound rest,'
taper,draw-in chuok,
milling and gear-cut-
ting attachments,
friction countershaft,
metriclead screw, ete.

Bend for catalog *B"

(m-1)

The Seneca Falls Mfg. Co.

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

THE LARGEST

AIR-COOLED MOTOR MADE

5 HORSE POWER

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

Write for Agency.
Gasoline tank in base

or outside, N

Air-Cooled Motor ..

FAN BLOWERS. EXHAUST FANS.
PRESSURE BLOWERS. VENTILATOR WHEE_I.S.
HEATING AND VENTILATION.

SEND FOR LATE CATALOGUE No. 24

EXETER MACHINE WORKS,
EXETER, N. H.

Full of
HOLIDAY

Supplies and Novelties at lﬂweﬂt-']:;r.icﬁﬂiu the
world. T. DEWEY ELECTRIC CO., Milwaukes, Wis.

D
& ElE[ Suggestions
Shows all the newest high grade Electrie

£ ULV

AUTOMOBILES $100 AND UP
e ————

W will mail our large Ilustrated Bargaln Sheet of new and tom
of your name and address. This sheet shows mnn.t.a“l!:k o o e i
1 than 50 Automeblles offersd as low as $100.

H. CRAHAM CYCLE

poic views of more

OOI' "'Ic-
601-603-605 Madison Street, CHICAGO, ILL

Motsinger Auto-Sparker

Btarts and runa
BAS ENBINES WITHOUT BATTERIES

No other machine ean do it enecessfully for

lack of original patents owned by us, No
twist motion in oor drive. No belt or
switch necessary, No batteries whatever,
for make and break or jump-spark.

Write plainly to

q
!'llr 2. I‘I"I-'ntvranddlt-l -proof, Fully puarantecd,
inler- SMOTSINGER DEYICE MFG. C_.
matin. 146 Main Bt., Pendleton, Ind., U. 8. A.

HERO WOREMEN.—A manufacturing econcern which
burns crude oil has a receiving tank with an underground
pipe leading to a pit 3 ft. wide, 6 ft. long and 12 ft. deep.
Plpes connect the pit with other tanks which were being
repaired.  The receiving tank was belng filled when an
employe noticed that the valve in the pit was turned the
wrong way, oll was flowing into the plt and from it to the
secondary recelving tanks. At once he got into the pit to
turn off the flow of oll. He was overcome by the fumes
and siffocated. A second man jumped down to him buat
he also was suffocated. A third man exclaimed: *“Well,
these two men are marrled and I'm not,"” and he too
sprang in to meet the grame fate. A foorth man was more
circnmapect. He had a repe tied around his body and then
went to the rescue of his comrades in that open grave.
But he was not successful and was dragged from the pit
In such condition that be spent two weeks oF more in the
hospital. The Monthly Bulletin of the Fidelity and Casualty
Company goes on to say: *““This gtory i& printed to Indlcate
the rare and admirable devotion often exhibited by laboring
men when thelr comrades are in danger of guffering. The
helpfulness and charlity rendered by them g more ereditable
than the benefactions of the rich. The rich give of thelr
abundance; the poor cast in all that they have, even all
thelr Hving.""

—_—% -

BEFLICED MAN'S BACEBONE WITH DOG'S SPINE.—

An Alabama man sufering with a broken hack under-
went an unusial operatlon recently, and is sald to be re-

covering satisfactorily. A plece of splne 3 In. long was
taken from a St. Bernard dog and used to splice the Injured

man's spine,
--—-.—.—*—_

BELF-DESTROYING PAPER.—A prepared paper has the
prl;lporlr of disappearing or entirely decaving at the end of
i fixed time. he paper s steeped in acld, the strength
of which varies with the length of time it s desired that
the lpnrmr gehould Isst. Here fs a grand opportunity for

i

LELATHES

9 to 13 inch Swing

List price, $65.00 and up acoord.
ing to size. When ready to boy
send for Lathe Oatalog and prices

W.F. & John Barnes Co.
1K Roby 8t., ¢ ¢ Rockford.Il1.

“Quick Action”

MAGCNETOS

Take the Place of Batterles

IGNITING DYNAMOS and

» The Most Haliable Sparkers on the
Muarket.

——

Jump Spark Coils
FOR ALL PURPOSES
ﬂlnfle. Double, Triple and Quad-
ruple for Stationary Engines and
Antomobilea. Guaran in avery

particalar. Fine Vibrator.
EEND FOR CATALOGUE D.

THE KNOBLOCK HEIDEMAN MFG. CO.

BOTUTH BEND, IND.

PV arman BifFssedlsass

e e T BFsahsaalas
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THE BEST BOOK ON AUTOS

MHOA MR

FIHEAY WiJidTD

02w 3anyY cakd ||

e

Curtiss AIR SHIP MOTORS

T H. P., 50 Lbs.
w used by every successful Aaronaut,

HIGHEE’I‘ AWARD WORLD'S RECORD
Fortland Exposition Ormond Beach, Fla.

BEND FOR CATALOG C.

G, H. CURTISS MFG. CO., Hammondsport, N. Y.

TROUBLE IN A MOTOR CAR.

The tank called the Gasoline dirty,
The remark made the water bodl,
The Epgine ot hot in 8 minute,
And said It was Bpit-off the Cofl;
The Shafts then began to get cranky,
The Wheel thought he'd glve them a steer,
When the Carbureter tried to get loaded,
The transmisslon got all ont of gear,
The Clork called the Car an old woman,
With her bonnet, aprop and fan,
The Clamps tried to break the Accuser,
But couldn’t get out of the Ian.
The Mat sald the Seats had false hair,
And proved it by pulling the Switch;
Counld the Engine have shaken his Jacket,
He'd have thrown himself intoe the ditch:
The Rim said the Chain waz a golfer,
Because he had links of hls own,
The Chain sald his clubs were the levers,
And the balls he stole from the Cone.
The Radiator sald he felt cooler,
Now that the mufiler was off,
And was sorry it gshocked the Abzorber
To hear the poor horm with a congh.
If the Gas hadn't been so exhausted,
He'd have called down the Valves good and hard
For getting stock up ke the Oflers,
And forcing the Spark to retard,
Then in fear the Cone clutched the Fly-wheel,
The latter was strong for a spin,
But the SBpark tried to jump the whole contact,
S0 the Cogs didn't dare to butt in.
The wires were for doing a Cirenit,
But the Wheels were so horribly tired,
That when the Hub spoke to the Axle,
The Car sald It conldn't be hired.
All this trouble would never have happened,—
I assert It because I wnas there,—
If the chanffeur hadn't twisted the Handle,
And started the whole dam al‘l'ss,-;r.l i

In Pneus.

MAKE YOUR OWN

1,- CEMENT BLOCKS

BRICK, FENCE POSTS, DRAIN TILE, Etc.

Wa fornish the machina and instroctions.
BAVE MONEY on your buolldings.

> BIG MONEY a8e i for booxiet,

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

For Owners, Operators and Repairmen
Giving eomplete instruction in the care, eonstruetion and opera-
tion of all types of motor ears.
peid to any address,
today. Catalog of machinists’ books free.

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

Fully illustrated. Price $2 post-
Money retunded if not satisfactory. Order

“oart Bicycle "a° Motorcycle

l.t gmall cost by attaching the
self-starting

i, Erle 2 h. p. FPower Outflt
e This Incindes all parts by which
W anyone can easlly make a powers
e

4 ful, dunrable motorcyole.
EE= -._ Weight 45 Iba. Bolta to frame.
“{- Bpecd 2 to 30 miles an hour, A hill
]I.||,h|rr Hundreds In ose sead

stamp for cutfit catalogue.

60 Lake St., Hammondsport, N. Y.

Motorcycle Eqmpmmt Co.,

“CRISTOLINE” —"77777%

Applied to bright metal surface will prevent tarnish
Or corrosion. ge on Engines, Machinery, Gunas, Tools, or
Plated Wars, or go«ds for exbibltion., Successfully used on
Auntomobiles, Bicycles or Carrlages, both on the metal or var-
nished parts. Invisible, waterproof, esasily applied.

Dealers, or large sample by mail for 30 cents,

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

MOTORGYGLES

$40.00 UP
:;';':‘#\ Hond :ur list No. 103 ommnur

MASS,

We also fu cast.

l.u 8 tnr u!.ghl dlﬁmnt motors,
— l;f H. P. to6-H air-cooled or
water-cooled. 'Wrﬁa for general

catalogne,. HARERY E.GEER CO. St Louis, Mo,

Mirs. of tho celebrated GREEN EGG and ELUEBIRD motor-cycles.

Current Always at Your Command

; Thea engine on your motor car or boat gives
..-Jr‘ﬁ' b g iy
i It
5 -ﬁ-‘-l‘?'-:‘_r:'
I

the most power only when your ignition

currant gives hig, hot sparks, With an

APPLE BATTERY CHAHRGER on your car,

§ you have o stendy, sure souree of eurnnt

|T lf-x;_r'\ﬂrf.ll on which you cean slways I‘ul;l' Writa for
: full information today. Beo us at both
N, ¥. Auto Shows.

Ardrey Vehicle Washer nn.
140 B Main St E., Rochester, N.

THREE HORSE POWER

GRIP CONTROL 5 TO 40 MILES PER
HOUR. 100 MILES FOR TWENTY CENTS

LIVE AGENTS WANTED CATALDBUE FREE

THE THOMAS AUTO-BI CO.,,
1445 NIAGARA ST., BUFFALO, N. Y.




POPULAR

MECHANICS

Clinton and Fulton Streets,

THOHOUGHLY RELIABLE
Adapted for Pleasure and Utllity

Will run faster than an auto and eost of 1naintenance
a trifle.

GELIVERY ATTACHMENT in daily use by leading business
houses—A TIME AND MONEY SAVELR

|~ SIMPLICITY OF CONSTRUGTION AND FINISH UNEXCELLED.

Fowler-Manson-Sherman Cycle Mfg. Co.

ADVERTISING SECTION

WRITE FOR CATALOGUE

CIIICAGO, 1LL.

R e

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

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

THE GEBHARDT MOTOR CO.

2930 Hancock St., Philadelphia, Pa.

WHY NOT STOP
YOUR TROUBLES?

A “Wizard” Tubular
Does it.

Armature incassd In
WATER-FRDOF non-
corroding briss tube. i
All brass screws.
Friction, Belt or
Governor drive.
Brush-holders removed
without loosening serews.,
All parts polislied brass
Contactand Jump Spark,
A TRIAL WILL CONVINCE Y0U'. Sost jopuler asd satlifestory Magosis sa the
g, Pricos ab pogaisr af iisthise, Oevernor dost awsy with Deiteries and Beiichai.
HERCULES ELECTRIC & MFG. CO,, INDIANAPOLIS, IND,
80 DAYE' FREE TRIAL, 724 Langsdale Ave,

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in /; Divisions
A convenient and practical instrument

for those who use Primary and Sto

Batterles. Its range will cover two cells

of primary or one cell of storage battery;

{8 DEAD BEAT In its readings. Non-re-

movable nuts on etrong contact posts.

Frice 4.

ELDREDGE ELECTRIC MFG. C0., Springficld, Mass.

NEW CABLE JOINT.—A new cable jolnt, which Is
claimed to be absolutely water tight and very accessihle
and easlly installed, !s shown In the accompanying illus-

tration. The cables are brought down through a perforated
Construction of New Cable Joint
lead gasket, A, and after being scldered together, are en-

closed In a lead sleeve. B, which s sweated o an exter-
nally threaded brass collar to be screwed Into an internally
threaded brass ecap. The joint thus made is aceessible at
all times for texting or changing o multiple.

ey W p———

FREEH BREAD FOR THE NAVY.—The ‘“jackie’ of
the present time {2 moch more fortunate than the old-time
gailor, who had salt pork and hardtack served every meal,
relieved occasionally by a little dried fruoit or a floury mesa
called “doff."” Nearly all the modern battleships are now
equipped with a baker's oven and outfit, in which fresh
bread s baked daily.

MOTOR CYCLES

5 H. P. Double Cylinder
Cycle Castings, $22.00

W. HOFFMAN

Launch and Motor Works
1253 N, Halsted St., CHICAGO

WIRELESS TELEGRAPH

"Telimeo No. 2, com-
plete experimental out-
ft., somprising ons-inch
spark coll, balls, key, 75
ohim relay, Coherer and
nutom. decoherer, b cells
battery, wiring, connee-
tions, instructions, diagrams, ete.  Will work up to a mile.  Priee §13.00,
Agents wanted, Now Catalog of European and American Electrical Nov-

elties.
ELECTRO TMPORTING ©0., 87 Warren 5t | New York.

S. IGNITION APPARATUS

For Gas Engines
Cheap as Primary Batteries
Mo Renewals—Except Water
Easily Installed Over 1,200 in Use

"“-.

" ELECTRIC LIGHTING PLANTS |

If you have an Engine why not install car

Electric Lighting System
For SHoP—DWELLING—FACTORY
i Lighl. nt muy Lima without Running the I
Engine. Almost Aotomatic,
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ThEPrace ToBuy MacHINISTSToOLS
To Introduce my new line of

Outside and Inside
Spring Calipers
and Dividers

which are made In 2, 8,4, 5 and 8 In, sizes

I will make & 8 al Price during
month of rember of

50 cents each, postpaid
or ¥7.00 per st of 15
J. A. BARKER
Fulton Building PITTSBUR(, PA.

"KNIPE" Pat.

BALL BEARINGS

For light and medium weight.
Thrust or weight, or both.
1-4 inch shaft and up.

No fitting, Just push them on.
10 cts. in stamps for samples.

PRESSED STEEL MFG. CO., 545 The Bourse, Phila., Pa,
5 SET AND CAP SCREWS

Assorted lengths in standard threads.
100 ¥4 -1n. 60¢; 100 80¢; 100 3¢ $1.00; 100 1 $1.25;
50 }3 60¢; 50 5 90¢; 25 35 75¢; 100 all sizes $1.25,
100 cap screws i to 5 $2.00; B0 cap screws X
to 3¢ £1.00; 100 machine serews, 20 sizes, 25e;
600 machine scrows, 40 slzes, $1.00; 100 spring
cotters 25¢.

WESTERN TOOL CO., Lansing, Mich.

“MR. INVENTOR”

OUR BUSINESS IS8 TO

Perfect, Develop and Manufacture

YOUR INYENTION. ALL MODERN FACILITIES

ARE OURS; AND WE ARE AT YOUR BERYICE.
WE EMPLOY EXPERT MECHANICS ON

Speclalties, Dies, Punch Work and Modeis

BIND US YOUR DRAWING OR MODEL AND
WE WILL SUBMIT OUR LOWEST PRICE

MONARCH TOOL COMPANY
124 Opera Place, CINCINNATI, O,

21,311
inexperisnced people built
boata last year by the BROOES
BYSTEM, which consists of exact slze
printed patterns with {llastratad instrue-
tHons covering every detall of the work and
matarial :

FREE
ILLUSTRATED
CATALOG

quotes prices on patterns, Knock Down Frames
Wwilh patieros to finlsh, and complets Enock Down
Boats, Launches, Bailboats, Rowbhoats and Crnoes,

SPECIAT, OFFER.—FPatterne of all Rowboats and
Canoes, $2.0; Launchesand Sailbeats under 71 feet,
$5.00; {rom 20 to 80 ft., $10.00. Wea Prepay carrisge
charges on patterns to all parts of the world, When
s0 ordered we send patterns Q. 0, D., allowing ex-
amination. Satisfaction guaranteed or MODey re-
funded. Write s,

Brooks Boat

Manufacturing Co.
Originators of the Pattern
Bystem of Boat Bullding
3701 Ship Street
SAGINAW
MICH.
ulsl a .

TOOLS FOR ALL TRADES|

AT WHOLESALE PRICES

(BY MATL ONLY)

Merhanice don't miss this:— "
Starrett’s Qenter or Tool Gaoge fornss |
on grinding and setting screw cotling tools, |
made of finest quality steel. Sells regu- |
larly for 25 cents,  Sent postpald (by mail
only) for 17 cents. [
Btarreft's 4 x6 6-lnch spring tempered |
8rcale or Aule—any graduation. Sells reg- [
=1 nlarly at 65 cents, Bent tpald to any {
= address (by mall only) for 89 cents—or [
both tools, (fauge and Scale, for 6 centa.
(vifer good to Feb, 1, 1907, only. :
{  Bend today for catalogue. We guaran- f
tew to Bave you money,

RUDOLPH HARDWARE COMPANY
Dept. O, Smithfield St PITTSBURG, PA.

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of’

Firm's

employing men.

Name

If you have no agent in this plant send me full particulars with

statement of commissions paid.

Name

Street

City

State
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“Koeth’s
Kombination Kit”

Greatest Invention of the
Conceded by all who sea 1t to
tha best thing of its kind now on
the market. 15 Tools and
(ne Pair Handles for all.
Made of tool stesl, drop-fo;
highly finished and warran
Each tool complets within itsc2f
and 10 to 11 inches in length.
#10 worth of tools for £.50 per
sot, prepaid. Sclesmen wanted.
FPhenomenal inducements to live
men. Write for Hlustrated book-
let, efc.

KOETH MFG. CO.

108 Broadway Bauffalo, N.Y.

A DISTINGUISHED FISH.,—The only fish in the world
gpecially protected by Act of Parllament fz “Pelorus

W Jack,” a remarkable white fish estimated to be from 12 ft,

DIES TOOLS e te 14 ft. long, which llves In the waters of the French
»

AUTOMATIC \JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK. SEND DRAWING OR
SAMPLE.

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIS.

THE OLD RELIABLE

JESSOP STEEL
IS YET ON TOP AMD THE YERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
a1 JOHN STREET, NEW YORK

« Lincoln’s

#Yon can fool some of the people all of the time and all of
tho people some of the time, but you capnot fool all of the
people all of the time* applies extremely well to ignition ap-
paratns for automobiles and motor boats.

If you oes a SPLITDORF SPARK COIL you will not ba
fooled. It Is used by the great majority of motorists and
they all swear by it.

= » New York.
C.G “m"ﬂx Dgztzﬁ ;’grndtwutert. ew Yor

White Fish 14 Feet Long

Pass, New Zealand. Mr. Denniz 'W. Huarsthouse, Nelson,
N. Z., writes us as follows:

1 Inclose you a photograph taken from the deck of a
gteamer of famons Pelerus Jack, who never fafls to pay
the passing steamers a vizit. On calm daye he ean be 2een

SP ECI AL PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY

650 A S
OFFER...
EACH Ay

Bolts before and
after using the
Hawkeye .« .

READ
1 HIS! Our wrench has r::grf.
FOR THE NEXT THIRTY (30) DAYS Yo offer readers withy i ¢ ind can

1 gl g {
MECHANICE ONE OF OUR WRENCHES, made with exira fine finish, ata apecial price of -E-.:Jrel:irn!:‘ﬂ:lth?%agc&ngﬁ
85 CENTS each, postpaid to any address. We make this offer in order o introduce the ;1.5 "wreneh” For
wawkeve" Wrench to new readers who are not aguainted with 118 merits. it ing thrasde 1t hoo
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a mile away, leaping and jumping throngh the water as
he makes for the ship.

“He generally rubs against the side of the boat, accom-
panies It for several miles, and then returns to his home
in a bay under the cliffs. It Is the omnly fish of its kind In
these waters, amnd is protected by a speclal Aect of Tarlia-
ment.**

e

FLEXIBLE AUGER CLEANS PIPES.—A prac-
tical novelty for plumbers is the flexible auger,
consisting of a flexible shaft wound on a portable

reel with a wire auger at the end. As many feet
as necessary are Inserted in the closet or pipe and
when the obstruction is reached the auger revolves
by turning a crank on the reel

YOUR IDEAS | paient

100.0 flered for one In-
o0 3504 ther,|Obtained)

't S vention; $8,500 for anather,

‘8! 1ok “How to Obtain a Patent” and
) “Whai to Inveni” sent free. Send DH
rough sketch for free report as to Fa'

e . patentability. Wa advertise your
patent for sale at our expense,
dlee & Chandlee, Patent Attorneys,
930 F. Street, Washington, D. C. Hﬁt llﬂlld

[
They are the BEST TOOLS
skill and money can produce
and all experienced mechanics eall for “OHIO™
TOOLS when they reguire a tool that will stand up
under hard work.

Every Tool Covered by a Broad Guarantee

Our Catalog No. P will prove of interest to every
mechanic.

OHIO TOOL COMPANY

COLUMBUS, OHIO

Start a Mirror Factory

There is easy work and big profits in this trads for some ons in
every town. The price of & new mirror, 18288, at most any store is
$2.00 TO §5.00.

You can silver & glass of this size for 20 cents. A moment's
thooght will show you the immense profits,

The expense of going inte this bosiness Is bot a trifls as yoo
have no machinery or tools to buy. The becessary chemicals may
be obtained at any drug store and you can do the work right at
home in your own kitchen.

Wao have sold cur renowned processes for yoars, hundreds of
them, for §1.00 to §2.00, and they are worth the money.

Special price now 50 cents
[for & short time only] if ¥ou will retarn this advertisement with
your ardar.

Wo also tell you, FREE OF CHARGE, how to Emboss, Orind,
Foil, Gold Leaf, Frost, Chip and make Imitation Stained Glass.
How to Transfer Photos on (Glass, How to Bore Holes in Glass and
E:_:%‘;}'IJ hits. All the above .nd more for the small som of M0

Dept. 1.

I NGRAVINGS MADE TO ILLUSTRATE CIRCULARS,
- CATALOGUES, OR ADYERTISEMENTS.
A (lean, bright, showy, cuts—bringing ount detalls

perfootly. Our prices ars reascnable, all work
_ guaranteed—let us figure on yoor job. .%. P

WRITE FOR BAMFLES

ACME ENGRAVING CO.

g 157 Washington St - Chicago

STEEL WRENCHES

Drop-Forged, Semi-Finished. Takes

Nuts for 8-18 10 1-Z inch Bolia. Bel

of & Wrenches by EXPRESS, §1.50,

Bample 14 and B-16 by mail, 26e.

Write for catalogue containing use-
ful information,

HANDY TOOL CO., 116, Bellevue, Ohio

&y back if you are not pleased.
G. L. PATTERSON & CO., Chicago, Il.

W have oneof Lthe beat equipped shops In the United States
and can turn ont vour work for you cheaper than you camn
posaibly do it yourself. Send drawings or models for estl-
mates on dies; tools and manufacture of your article in
guantities.

Metal Specialties Manufacturing Co.
18-24 W.Randolph St., Chicagoe,U.S. A

Going to Put It on the Market?

You have the article ; we have the brains and the eguipment for making it at the lewest costs
We manufacture and ship all kinds of Special machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mira., (Inc.) 63 to 65 5. Canal Btreet, Chieago.
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POINTS FOR INVENTORS

1. When you have made an invention, show a
drawing or model of it to two friends in whom
you have econfidence, and have them sign the
drawing or write their names on the model. Don’t
lose or destroy the drawing or model, for some
day it may be needed as evidence.

2, Belect a good patent attorney, pay him 85
to find out whether your invention is mew and
patentable, and have him send you copies of the
patents which he finds most closely resembling
your invention.

3. If there are real differences between your
invention and those shown in the patents semnt you,
and your invention is better than the others, apply
for a patent as soon as possible. If, on the other
hand, the differences are slight or superficial, and
do not add to the commercial value of the article,
don’t waste any money in getting a patent.

4. 1f you eannot afford to apply for a patent,
give an interest in your invention to some good
business man who will furnish the necessary
money to get the patent and build a satisfactory
model or sample of your invention.

]

5. After you have applied for a patent and
made a model or sample, prepare either to man-
ufacture and sell your invention yourself, or to
sell the patent to some one who will do so. Find
out what it will eost to manufacture the invention
in quantities, what sueh things usually sell for
to jobbers, retailers and the publie. This in-
formation is valuable in negotiating the sale of
the patent and should be full and accurate.

6. Don’t expect to make a fortune from your
patent at once. If you cannot sell for cash, sell
on a royalty, provided the buyer is reliable and
responsible.

. 7. Don’t sign any contracts without first sub-
mitting them to your patent attorney, and be
governed by his adviee.

- 8. If there are any other points about which
you want advice or information write to ns and
enclose a stamp for reply. Send for our booklet
containing suggestions on ‘* What to Invent’’ and
‘¢ What to Avoid.'’

-PorpuLAR MEcHANICS PATENT BUREAU,
160 Washington Street,
Chieago, Tl
Branch office at
Washington, D, C,

Booklet ex-
plaining how
mailed FREE.
Fifteen years’

LET ME SEL
YOUR PATERT s reue

Patent Sales exclusively, If you have a
PATENT for sale, call om, or write 1

WILLIAM E. HOYT
PATENT SALES SPECIALIST
290 J Broadway, MNew York City

FATENTE IN MANUFACTURING BUSINEBS.—A valu-
able contribution on this subject s made by E. J. Prindle,
a New York attorney, in the Engineerin Mlgulne, He
gays: ‘‘Patents are the only legal form of absolute monop-
oly, and they are absolute so far as theéy go. In a recent
decislon the court said, *Within hiz domain the patentee ls
Czar. The people must take the iovention on the terms he
dlctates, or let it alone for seventeen years. This 158 a
necessity from the natore of the grant. Cries of restraint
of trade and impairment of the freedom of sales are un-
availing, becnuse for the promotion of the useful arts the
constitution and statutes authorize this wery monopoly.*
The possesasion of soitahle patents is, therefore, of great
lmportance to the maoufacturer. On the other hand, it is
equally important to the manufacturer whose competitor
has patents, to understand what limitations, if any, there
are to hils competltor's advantage, and how, If at all,
& counter-advantage may be gained. Considerable confu-
glon |8 apt to arlee in the minds of laymen as to what con-
gtitutes a patentable inventlon. There are four classes
of inventlons for which patents are granted—unamely, arts,
machines, manofactores, and compositions of matter. An
art may be any process or serles of operations for accom-
plishing a physical or chemical result; for instance, the
casting of car wheels, *u which a jet of molten metal
enters the mold in a tangential directlon, produclng a
whirling motion which cavses sound metal to float to the
rim of the wheel, thus preventing cinders and bubbles
from occurcing In the rim. The patentabllity of the process
I8 not affected by the fact that no new mechanlsm may be
required. It is at this polnt that the manufactorer s
often misled Into thinking that there s no patentable
invention present.

“"A machine is a asgemblage of mechanical elements
having & Inw of action of its own. The definitlon covera
8 jack-knife ag well ag a steam englne.

“"An artiele of manufacture I8 anything made by hand
that is not an art, machine, or composition of matter; for
instance, a safety pin, tooth brosh, ete.

‘““‘Composition of matter la any mixture or combination
of chemical elements, such as calelum carbide from which

acetviene I8 made, acetylene Itself, a soap, or a tool
steel,
“A new combination of old elements may bhe patentable,

it it produces a new or improved result, or an old resalt in

A new way. A new form of an element of A combination
that Is old, as a8 whole, may be patentable. Improve-
ments and atiachments on old machines may be pat-

entable. A new use of an old device, or machine, or proes
es8, may be patentable, If the new use {r so different from
the old use as not to be obvious to an ordinary skilled
workman in the art.

“The grant of & patent purports to give the Inventor the
rllght to make, use, and sell the fnvention; but fn legal
effect it really gives him only the exclusive rhlrht to prevent
others from making, uvsing, and selllng the invention. If
his invention happens to embody the principle of some In-
ventlon that is covered by a previoua patent, the owner of
the previons patent can prevent the making, using, and
gelling of any embodiment of the later Invention using the
earlier principle, and the later patentee must elther make
terms with the earlier tentee, or walt until the earller
patent I3 dead. But the later patentee can prevent the
enrlier patentee or any one else from using the later inven-
tion durlng the life of the later patent.™

Regarding the claims of a patent, there i3 no plece of
English composition that I8 more generally misunderstood,
yet the general nature of the claim is not heyond the com-

rehenglon of the Ilayman. A strange thing about a claim
8 that the more it sava., the less it means. Suappose the
clalm to be a bill of =ale giving title to cattle on a large
Texas ranch, If it glves title to all the Shorthorn Durham
gteery having one white forefoot and three red feet, the
purchaser would get very few cattle. If., however. the bill
of sale gave title to all the live stock on the ranch, the

ATENT S'cuiranteeo

¥ Protect Your Ideal! Guide Book FREEE

Send sketches and description of invention for
FREE SEARCH of Patent Office Records and
Report as to patentability. HIGAEST REFERENCES

E. E. VROOMAN 5555 niioe 5 &

Box 71 Washington, D,
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hy don’t You Trade in New Y

and save money on everything

— = Over 75000 labor-saving, mone; -mvinf articles
h for the shop, home and farm fully illustrated,
. described and priced in our Big New Catalogue
No, 92,
We will sell to you at wholesale prices in small
guantities asa well as large. NoO mechanie can
afford to be without this wvaluable book

HIGHEST IN QUALTY LOWEST IM PRICE

WAYTEINTEE, VAN GLATIN & 00,

\ It contains a larger wvariety of mechan-
NEW VORR ies' tools of all kinds at lower prices than here-
= 4 tofore shown in any catalogue ever published.
BLALLNS 14 A THE GLOEST Write to us toddy and it will be sent to you post-
| mEussie mercuanose 8 & MAlL CROER HOUSE paid, free of charge.

Oppo=ite each article in® the eatalogue is the
low price at which we sell it, the Lowest Price
for which it can be bought in any store, big or
little, in this or any country on the globe.

You will spend hours of interest over its pages;
yvou will marvel at the wonderful variety, all
complete in one big book. It makes buying pleas-
i'iint as well as profitable, no matter where you

Ve,

| SincE 1R IH AMERILA

WERITE FOR IT TODAY.

Buy of us and secure Best Goods at Lowest
Prices; Prompt Shipments, Low Freight and Ex-
press rates, and a Sguare Deal every time.

WE SELL EELIAELE GO00ODE ONLY.

We guarantee satisfactlon or refund your money.
We also guarantee safe delivery of all goods or-
dered of us.

oheme = | | WHITE, VAN GLAHN & CO,
—===20m] | 30 Chatham Square Established 1816  New York City
The Oldest Mail Crder House in America

This 700 Page Catalogue Free

purchaser would not only get all the Shorthorn steers with
only one white foot, but he would get all the steers of
every description, and all the heifers, bulls, horses, and
plgs that there might be there. The mistake arises from
supposing the best form of clalm to be a detalled deserip-
tlon of the partieular embodiment of the invention shown
in the patent, when it sbould be a deseription of every
¢lass of machines which embodies the prinelple of the
Inventlon, whether or not the details not essential to that
principle are copied. In other words, the claim is not a list
of elements whose virtue Iz greater the larger the num-
ber of elements enumerated; but It 18 the deseription of
a class of combinations of elements, and the fewer elements
stated the larger the clazs of machines 18 likely to be in
which that combination of elements is found.

The Supreme Coort of the Unlted States has saild that
the claim of a patent I8 one of the most difficult pleces of
English composition to write. It is often thought that the
partleular wording of a tent Is not important, the skill
required belng In enforcing the patent in court; bat it
must now he clear that there 18 great opportunity for skill
end forezight in drawing the patent. A well drawn patent
may make plaln sailing in coourt, while a poorly drawn
patent often has a hole in it through which serious compe-
tition can escape.

—_——

FORTUNES IN THESE IDEAS. —There are lots of chances
for Inventora still. It i3 an old saying that the simplest
devices are the oneg which prove most profitable to their
originators. The field is not yet exhavsted.

For instance, it 18 asserted that the genius who conceives
a proce=s for inaﬂing coal on ocean-going steamships which
will effect A saving of one-half & cent & ton over the
present methods employved can get a check for $1.000,000
for his idea the minute he I8 ready to demonstrate the
practicability of hiz plan.

Bat, valuable as would be such an idea, it 18 a question
whether it would bring a larger price than a method of
treating straw hats to prevent them from changing color
with the weather.

Thers Iz also a demand In the Ameriean household as

B. F. BARNES'
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Has
power cross feed and compound
reat. A striotly high.grade mod.
ern tool. We alao build & 9-inch
lathe, Descriptive circulars of
each upon request.

B. F. BARNES CO.. Rockford. 1 ¥
Please Mention Popular Mechanics
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’%/ A{D If you are a Carpenter, Builder, Drafts-

7 %4 man, Architect or Mechanic, this is an
unusual opportunity FOR YOU. Without
leaving your own home or losing a minute
from your regular work, you can make
yourself complete master of
your own trade. Better still, it

does not cost you a cent to try.

Cyclopedia of Architecture,
Carpentry and Building

Ready for Delivery, January 31, 1007
Puhblizhed hH the American Schonl r.l_i' {0 .\'_;H;j,'rh'"pf_ h feao, L

SEVEN LARGE VOLUMES—3500 PAGES—1.900 TLLUS-
/u/‘u\‘._ TRATIONS—Bound in three-quarters red Moroceo leather,
E's-l o full page plates, plans, sectlons, tables, formulas, folly In-
ill."'.‘;!*li. Trpo is new, clear, sasy to read,

Mot prepared by ONE man, faut by a staff of TWENTY

oo
D E ;J‘I"[-I.I.'HI"FI.]. uerTng of acknowledged anthority, such as FRED
o I HODGSON, author of “Modern Carpentry,” JAMES .
PLANT, oftice of Supervising Architect of the Unitad States
D [:l WALTER LORING WEEB, 0. E., expert on Eeinforced
Concrete, and others, each & epeciallst in his particular ling,
supplemented by test gqoestions to epable the reader to test
!:I n his knowledge of the subject, muking the most complete,

strictly up-to-date Library on CARPENTERY and BUILDING
- ever publighed,

PRICE FOR THIRTY DAYS, $19.00

REGULAR PRICE, $42.00

To those who order now, while the first edition is on the press,
wa will give the benefit of the saving wa can make by printing a
larger edition and will eut the priee to less than half,

YOU NEED NOT PAY ONE PENNY IN ADVANCE
The books will ba sent by express (prepaid) on January 31st
for FIVE DAYS' EXAMINATION. If, after a careful examing-
tion, you find the books not salisfactory, notify us and we will
order them back, payving all expenss to and from yoor home.,
If yon want to keap them, send ne #8200 and #2 00 a month aotil
you have pald F19.00, the SPECIAL ADYANCE OFFER PRICE IN FULL.

AMONG THE CHAPTERS ARE THE FOLLOWING

e Relnforeed Concrete Constroction, Carpentry, Hardwood Fin.

e - iehing, Wond Carving, Stair Bullding, Hand-railing, Saoperin-

- T o tendence, Fstimating, Correct Measurements, Cont racts, Speci-
COREEfE I'I'f.'I,-’Ff,"fl_.n'- ficationa, Strength of Mate:ials, Low of Contrects, Mechanical

Drawing, Free Hand Ihawing, Perspective Drawing, Pen and
Ink Hendering, Architectural Drawing, Foundationg, Concretes,
Mortars, Cements, Masoory, Bricklaying, Excavating, Electric
Wiring, Plumbing, Steam Fl'ting, Gas Fitting, Heatlng, Ven-
tilating, Cornice Work, Skylight Work, Hoofing, Mill Work,
Sterl =Sguare Problems, Steel Construction, Horglar Alarms,

Door Bells,
AMERICAN SCHOOL
OF CORRESFONDENCE

3316-26 Armenr Ave., Chicags, ML
Vodd After so Days.
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FOPULAE MECHANICS ADVELIISING SLULION

PATENTS

GUARANTEED.
Send model or sketch for free report as to Paten*ability., 3end
for finest publications ever issued for free distribution “HOW TO
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS

163

PATENTS SECURED OR FEE RETURNED

illustrated and described, and “WHAT TO INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS

offered for one invention. $i6,000 for others, Patents
advertised free in “WORLD'S PROGRESS.” Copy free,

EVANS, WILKENS & CO.

MNew York Olfices:

Main Offices: 615 F Street N. W.,,
Washington, D. C.

132 Nassau Street, New York, N. Y.
THAT PROTECT

PATENTS ™svo pav

WATSON E. COLEMAN

Registered Patent Attorney
G626 F Street, N. W WASHINGTON, D. C.
Advice Free; Highest References; Dest Service.

well aa in large canning establishments for an efective
and rapidly working device for sealing cans. Fuolly ffry
patents have been granted for contrivances almed to meet
thizs want, but the l[deal hasg pot yet been reached.

A typewriter that will do fts work without the present
nerve racking clicking and clacking would bring a good
return to the Inveptor and would be as great a boon to
bumanity as a speechless barber.

The genlus who contrives o motor acioated solely by the
rays of the sun or the waves of the sea, and of practical
Eﬂ-. iz assured of a fortune and a niche in the Hall of
FRIne.

Shoe manufacturers have long sought a neat and durable
substitnte for leather, and they are willing to pay hand-
somely the man who solves this rlddle for them.

Milllons of dollars awasit the man who invents a substi-
tute for coal. One of the biggest billa of the world of civ-
lfzatlon 1s its fuel bill. Cot thiz down a trifle & vear by
any new meang and a fortune surpassing Rockefeller's will
be the reward.

A deviee that will entirely obliterate the grating mechan-
feal sounds of the tolking machine will find a dozen bidders
with certified checks waiting to purchase It.

The man whoe devises a method of cleaning a =ship's
bottom without docking it will never have to work another
day in his life and can take a trlp abroad In his own pri-
vate vacht If he desires to do so.

It iz estimated that milllons of dollars are locked up In
waste of wvarlous kinds fromm factorles. Auny scheme that
will effectually utilize this waste and save the millions will
fill the coffers of the Inventor with coin.

A pen that will not ecorrode, a pin that will not dull,
a gazoline for automobiles that will not smell, an Ink that
will not evaporate, coloring matter for light dress goods
that will not fade, a self-lobricating sewing machine, an
automatically punctire closlng pneamatic tlre for bicveles
and automobiles, a perfect smoke consumer, a device for
aceurately timing camera exposares, a typewrlter key that
will not clog, and hundreds of other schemes that will add
to the comfort and economy of living are all walting to be
bronght to that stage of perfectlon that will make them
gerviceahle.—New York Son.

PATENTS SOLD

ON COMMISSION

It wish to or sell a patent write for booklet “How
m & Pnt.ant?:dgr my list of patents for IBJ.E;

E. L. PERKINS, President lnventors’ Exchange
E4 Broad Street BOSTON, MASS.

| Can Sell Your Patem

My new method brings quick results,
Send for booklet.

0. J. HAEGLER,

Philadelphia, Pa.

21 So. Broad St.,

93000719°10000
A YEAR InTHE

REAL ESTATE
BUSINESS.

Wa will teach you thes Haxl EJL:LL:, {Jonaral J!n.-kul:\.;ﬂ,_ and lnsarance

bosingss and appoint yoo

EPFECIAL EEPRESENTATIVE

of the oldest and largest co-operative real estate snd brokerage com-
pany in Amerien.

Representatives are making t:l.l'-ll'l o slll.l'\-'ll'l & year without any
investmant of oapital. Execellefil opportanities open to YOI Hy our

systain ¥ou cafl make mooey 1o & fow weaks without interforiog with
your presant coeupstion
A thorough Commercinl Law Coursa fres to each Ropresentetive,

Write for 62 page book Lroe,
The Cross Company, 425 Reaper Block, Chieago,

P

ATENTS

Yaluuble Book on Pthmh FREE. T

them st low cost, th-al o Pnant nnd 'Wh.n to
pthendel o s Patens Toforme

BOO FREE 'In l.l] whu r.r

'IF.IIIA & BROCK, Patent Mtri..
WASHINGTON, D. C.

'l'n'.lulhhr to
HEW

@18 F. STREET.

A'I'ENT PEI]TEGT YOUR IDEAS

for INVENTOR'S PRIMER,
NO PATENT, NO FEE,
Patent Advertised FEEE.

MILO B. STEVENS & CO., ™

885 Fourteenth St
Branches at Chlcagu Cleveland, Detroit.

T
WASHINGTON, D. C.

PATENTS

Careful attention given to the prosscution of
the patent office. Patents procured and mo attorney f-uam.llod
for untll patent is al.lu-ad. ﬂs years experience.) Write
for “Inventor's Guide,™

FranKlin H. Hough
Atlantic Building, Washington, D.C.

=PATENTS that | E.EE.TE&";
R.S_EA. B.LAGEY Washington.0.C.  Estab. 1860,

2~ We give you rrooF of tha mmey value of the
patents we procure.—L. & L.
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POPULAR MECHANICS ADVERTISING SECTION

A Square Deal for Nﬁwsdoalors

. Popular Mechanics believes in a square deal for the Newsdealer,
and has withdrawn all clubbing arrangements of every charac-

ter.

We shall refuse to accept orders after October 31, 1906,

from any agency or publication which advertises to club th s
magazine with any other. We appreciate what the Newsdealers
are doing for us, and we intend to protect them.

{ Popular Mechanics is fully returnable
@ That means without any time limit

q Not 30 days nor 6o days, but

{ They will be accepted whenever you

{ Happen to find one which has been mislaid and therefore not
sold. Any delay in getting proper credit on returns, or in hay-

ing re-orders promptly filled should be reported to me.

- be adjusted at once.

It will

H. H. WINDSOR, President,

ELECTRICAL HANDBOOKS

10 CENTS EACH

1. How to Make a Dynamo 14. How to Make a 1-8 H. P. Dy-

2. How io Make o Telephone namo or Motor

3. How to Make an Electric Mctor | 13, How to Make n Toy Motor

4. How to Make s Storage Battery 16. How to Make an Electric Bell

B, How to Make a Wimshuarst 17. How to Make a Telegraph In-
Electrie Machine stemment

8, How to Make & Magneto Ma- 18. How to Wind Armatures

ching 19, How to Wind Field-Magneta
7. How to Make a Modical Indue- 20, How to Make an Ammeter
tlon Coil 21. How to Make s Thermostat
8. How 1o Make s Pocket Ac- 21, Motor Rotation
cumulator 23. How to Make an Electrie Saold-
. How to Make a Plunge Battery ering Iron
10, How to Make & Voltmeter 24. How to Make & Small Electric
11, How to Make n Galvanometar Heater
12. How to Make a Hand Dynamo 26. How to Make an Elec. Furnace
1

3. How to Make a Talking Ma- 26,
chine
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, every time you need a little sol-

n ﬂ N T dering done. DO IT YOURSELF.
Qur little book ''Brazing and Sol-

cALL THE daring'’ gives you all the in=

PLUMBER '

the Plumber's bill out.
25 ets. postpaid
THE DERRY-COLLARD C0.
109 Liberty St., Room 1008, New York
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WHEN THE SHIP BAILS.—The passengers are not due
on board for some hours to come, Yot everywhere the utmost
activity prevails. The reason for thiz is that the time for
the great general salling day inspectlon has arrived and
this must be got through before the first of the many
hundreds of passengers begin boarding the vessel. Stewards
and stewardesses, cooks, scullions and spud-peelers are all
lined in an imposing array along the whole length of the
promenade deck. Everyone Is in his place and as the last
name is called everyone rushes off to his statlon to prepare
for the arrival of the passengers. The officers and men are
now called for boat-drill. The Inspector is with them on
the top deck overhaulivg the fittings of the lifeboats,
Everything they contain 18 examined, provisions, water-
breaker, compass, matches in sealed watertight coverings,
oars, mast, sall, nothing iz free from his eritlcal gaze and
every {tem 18 Inspected In accordance with the striet
English regulations. The boats passed, the inspector next
turng his attention to the passenger quarters, and through
the steerage, second and first clasz salons, everything
provided for nse, down to Enives and forks s taken out and
examined. The boats and passenger quarters being all In
order, attention iz then turned to the chari-room and navi-
gatlonal appliances, charts, chronometer, signal flags, lights
and rockets. A rocket is taken out and fired and the fare
apparatus attached to the life buoys is overhnuled. The
compass-adjouster will next, In the presence of the master,
test the standard compass and determine any error. The
fnspectlon i now at an end and the ship is entltled to
recelve her final passenger certificate. These varions pro-
ceedings have taken some time to go through and the
passengers are now arrlving wholesale. To the ecanvas
covered gangway leading to the first salon motor cars,
cabs, coaches, vehieles from hotels, bristling with tronks
and other baggage, have been -bringing the cosmopolitan
throng bound for the American shore. Sometimes, as a
door fliex open, a tiny patent leather boot with a 3-in.

above,

the opportunity.
raE MIDDOWE BPDOTHEDS 0D

BY MERELY SENDING A POST CARD

ou will receive by return mail, a catalog of books which is made up especially of volumes particu-
{urly adapted to General Reading, at unheard-of prices. This is just issued and contains aside from the
many excellent Publisher’s Remainders, some good Amegieana, all offered because we need the
room for our importations just being received. All we require is your name and address.

Do not miss

Dent B Cleveland. Ohio
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heal feels for a step: there s a flash of fAlmy, fduffy,
rustling skirts, and a pretty face, set off by a great hat,
a mass of bair and a princesse gown., The promenade deck
13 ecrowded with those who are to sall and those who have
come down to see them off. Some are walking up and down
the deck, others are standing in groups. Yooder s a
rominent actress or operatic singer, whose arrival at New
Cork will be heralded by every newspaper In the western
world. Nearby is a great Amerivan politician whose friends
# woeek hence will welcome him from the deck of a
chartered tug-boat. Hither and thither, the heavyweight
pugilist, the eminent diviee, the great socjal light, the
central figure In the latest divorece scandal, and the big
trust magnate are, for the first time perhaps, elbowing one
anvther with the ulmost Qoeoncern, wn below the salon
tables are banked with flowers—wreaths, baskets, bouguets
the last testimonials of friemdship from relatlves or friends
from whom an Increasingly greater distance will separate
us as the bours it by and the ship steadily forges ahead
on her course. The second uabin passengerz are less pie-
turesqgue; Lo look for color one must confine hlmself to the
galon amd the steerage. It i8 here that the tragical fears
and grief of farewell are openly expressed. Dignity, re-
gerve and stoleal control of emotlons, which mark the
salom, are not in evidenee here. Perhaps it I8 becapse
partings are rarer among them, perhaps it I3 because at the
last stage of thelr journey toward the “‘land of the free''
they are suddenly selzed by a last longing for their old
bome and its assoclations. Who koows what tragedies have
caused thelr departure from the confines of Europe? Who
could analyze the thoughts of these men and women, en-
cumbered with erylog children az they crowd on their part
of the deck, watching the final preparations for the np-
proaching time of sailing? They have had a hard day, these
emigrants. They have been counted, examined, fumlgated
and re-checked by the Americon officials before being al-
lowed on board, and what poignant grief is still o store for
those who will be denled admission into Amerlea! To some
of them it means returning to a hopeless soclal thraldom
and to everlasting misery, Somehww the salllng hour seems
to mean more down in this part of the ship. There are
tears and demonstrations and eries of sharp sorrow. The
noon hour s now drawing nigh. The captain and pllot are
on the brildge, an officer Is standing at the englne-room
telegraph, and the inspector §s handing the captalon his final
papers. The toll of a bell I8 now heard and stentorian cries
of “All ashore that's golng ashore!'' Follow the last few
waords, the last few Kkisses, the last sllent embrace, and
then all ways lead to the gangplank. All turn at the foot
of the gangplank, a constantly Increasing crowd, craning
thelr necks upward, shouting and throwing kisses. An
officer 18 glving orders to lower the gaogplank; In another
minwte all communication from the wvessel to the wharf
wlll have been ecut off. A reallzing sense of what that
means sweeps over the passengers and those on the pier In
a wave, and faces gprow tense amd smilez disappear. With
a bang down comes the gangplank. Seamen are seen houling
in the lines. The secomd ofdicer |2 at the stern standing at
the telegraph through which he receives his orders from the
bridge. The erowd |2 strangely silent. Among [t com-
ponents youn may pick out gowns of the smartest cent amd
hats of the most expensive creation, aml top hats and frock
coats, and the plain sults and bowlers of workingmen, the
Jumpers of laborers and the dress of the uneouth and i1
bred—all mingling in a kaleldoscople ensemble.  Suaildenly
a great gruff whistle roars, the water under the stern boils
with the kick of the screws, the stern llines slacken and are
cast off the pler posts—the vessel s under weigh. Every-
one I8 on tiptoe. Slowly the ship's head Iz turning out-
ward. On the pler, the crowd has been transformed into
a vibrant mass—handkerchiefs, flags, shawls, hats HAutter
in the alr: women place their hands on thelr escort's shoul-
der giving little upword jumps to better their view, and
on the departing vessel the passengers are not a whit less
agitated. 1t is a seene so thrilling, so full of life—the
futtering rolor, the shouts, the fanfare of bugles, the con-
gtant roaring of the whistle and the tootlng of the tugs—
that one used, or unus=ed to it all, feels uplifted, confused,
almost carried away, a prey o all sorts of emotion. Thosze
on the pler straln to cateh a last glimpse of loved ones,
shouting messages of cheer and farewell as futlle as though
uttered within the roar of Niagara, That sea of yearning
faces turned toward the liner; one does not forget them
quickly, Now the wvessel ig clear of the pler. Full speed
ahead! A flutter, a falnt hurrah I8 borue across the waters,
and the crowd turns slowly and leaves the plier, dispersing
for the office. the workshop, or the home, where duties for
the time belog forgotten, awalt. The phllosopher. home-
ward honnd, i thinking how light-heartedly so many now
embark upon an ocean voyage which, but a generation ago,
wag fraught with such denpers. Watehful Py es, 1:1trr-;rill
hearts, rigld discipline and the achievements of mechanieal
gelence safegunard the travellng publie In guch an extent in
this sge of progress that the words *‘ocean. perils” have
become nhsnlnre and in their place may be Inscribed “‘ocenn
pleasures,’ The priceless valpe of a modern cargo. the
reputatlon of a #teamship company, the honor of the navi-
gators of the vessel together with the safety of the members
of the crew, men to whom life s as dear as It 18 to the
moat important cabin pazsenger, are the stakes that compel
eternal vigllanee on the high seaz and which are directly
responsible for the formidable Increase in ocean travel which
has charactorized the opening years of the twentieth
century.— Knhlow's German Trade Revlew and Exporter,

Berlin.
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~ 1 WILL MAKE YOU |
PROSPEROUS

(The same as | have belped over 5,000 others)

No matter where you are located or what
your former occupation. If you are honeat
and ambitious, write me atonce, I will teach
you the Real Estate, General Brokerage and
Insurance Business thoroughly by mail and
appoint you f
SPECIAL REPRESENTATIVE

of my company (the largest and strongest in l
America) and assist you to become & prosparous
and successl,. |l Lbueiness man with an income of
£3,000 to £5,000 annoally,

1 will help you establish a business of |
vour own and become your own boss.

Ko business, trade or profession in the
world offers better opportunities to pro- l
gresslve men; our practical system of
co-operation has opened the doors every-
where to profita never before dreamed
of; we furnish our representstives
large weekly lists of choice, salable
properiies and actual bopafide cus-
tomoers and &fford them the constant

adviee and co-operation of our pow.
erful organization with over 5,000
neslstantsa,

This {8 an nousual opportunity for
men with ot capital o become inde-
pendent for life. Valuable book and
full particulars FREE, Write today.

Address Either Office

EDWIN R. MARDEN, Pres’t
Nar'L Co-OPERATIVE HEALTY Co.
469 Athenaeum Bldg., Chicago
469 Maryland Bldg., Washingten, D. C.

Before You Invest

A dollar In anything get my book, "How to Judge Invest-

ments,” It tells yon all about everything you shuuld know

bafore making any kind of an investment, elther for a large or

emall amount. This book gives the soundest advice, and may

] lB:.t& you many dollars, Send two.cent stamp for a copy;, do
now,

Send yoor name and address and get the Investors® Review for

3 Months Free

This will kaep you reliably posted on varions kinds of Invest
ments. Addr

Editor IH"rf.STﬂRS‘ REVIEW, 1461 Gaff Bidg., CHICAGO, ILL.

STEEL ENGRAVED

LETTER HEADS AND CARDS
ARE BUSINESS BUILDERS
AND COST BUT LITTLE MORE THAN OTHER PRINTING

M. A. FOUNTAIN & CQ. * BAXDOLPH STREET

CHICAGD

Motion Pictures

We furnish Complete Outfits rlthlun
tising Foaters ote. Humurous dramas beimful
of fun, travel, bistory, religion. temperance
wnrklhrlmmu's-:ll.luqtnl:d One man can dole.

ortanity in any locality for
-i man wiih & little money toshow in churches,
school houses, lodge halls, theatres, ete.
Profits $10 to over $100 per night, Others
do it, why not you? It's mr. wr!u: to us
and we'll tell you how,

Amusement Supply Co., 471 Chemical Bank Buildlug‘ Chicago

2 GASHSALAR

wes our Guarsntes

IT PAYS BIG
To Amuse The
Public with

and all expensea
to men with rl{
oultry and Bg J

Hemedlea. Sand for contract; we I:II.'II.‘I]- business and !urnl-h
884, Byringfield, 1L

! best refarences. ©. . BIGLER CO,,
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READY DRADGHTING INSTRUMENT

I.‘q":il.ll."ll’ g|'11l|.:1'll':!-'~ :Hi.‘: 1:.I.'|.'-~iI|_'..'; ';I'.:w'.l.l::'.I:'.-'.'lE- I Ode, ;q:'.E
the most wvaluables ones, too, includmg Compass,
Square, Protractor, Kule, Scale, etc,

POPULAR MECHANICS

ADVERTISING SECTION

It is Ainely finished speelal prade aluminum, accurately

mauged, and can _"-'.' -x‘.tr_rim| in the vest pocket. Thousands are enjoying its manifold advantages ;
why not you? “The price prepaid is but $1.00, money back if you do not wish to keepit, THE READY
DEAUGHTING INSTRUMENT will save you many times its cost. Equally valuable to the man who

draws or to the one who is just learning haw,

READY MFG. CO., 604 Livingston Bldg., Rochester, N. Y., U. S. A.

£ Cabinets,

rinf
send for I'lustrated Catalogue or ask your jobbér.

Filin

Tables, Drawin
Ewl

VYarious Styles and

htin
o

ng!

Manufacturers of

FRITZ & GOELDEL MFG. C0.,

Sizes of Dra
Blua Print Frames

BHoards, El

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W. 234 5t., NEW YOEER *

—— Yot e

Most complete line of

Drawing Materials and
Surveying Instruments

Our Bapld Printing Blue Print Paper has no equal.

The Celsbrated Vandyke Solar Paper for Blus and
Black line prints. Send for sample printa.

ALL BOODS WARRANTED

WERITE FOR OATALDG "'P"'—{18-pp, PROFUSELY ILLUET'D,

99 Alabama Etreet, Grand Rapids, Mich.

OUR BRECELESS WASBTE.—“This prodiglous activity
has built up ecltles and states and launched a mighty com-
meree.  Its allied Industries directly support half a million
people. This timbered area is the richest natural treasure
of the American continent, compared with which the gold
mineg of Alaska and Nevada are of picayune value for this
and coming generatlons. It Is so0 wonderfully rich a treas-
ure that It owners are squandering it like drunken spend-
thrifts. In these mighty western forests a billion feet of
lomber I wasted every year—epough to build one hundred
thousand American homes.™

What a writer in the Onting Magazine gays here of the
lumber industry of the Pacific northwest appllies to the
marvelous production of wealth and the monstrons perpe-
tration of waste in practically all departments of modern
Amerfean life,

We are perhaps the most wasteful and extravagant peo-
ple under the sun. The latest people to be eclvilized, the
Japanese, put us to shame,

he march of progress in almost every line of Industry
and endeavor in this country leaves in Its path blackened
tronks and bleak desolatlon.

After 400 years of eager digcovery and development of
our vast natural resources, we have not yet learned prop-
t-g{r to realize that they are not boundless, not inexhaust-

.

It i5 In the waste of the forests that our improvidence
finda its most striking illustration. Bot mines. soll, gas
and oll reservolrs and fisherles bhave been draiped and
drained, with lttle or mo thoonght that elther could ever
be exhansted,

We hear much about the wonderful utilizatlon of waste
by the beef trust, the steel trust and the oll trust. But
did you ever try to compute the millions upon milllons
that have been sacrificed in the ruin of the Independent
competitors of these trusts? The crumbling factories and
dispused mines and wells mutely tell & sad story,

We have scarcely learned first principles in the economiz-
Ing of lron and other valuable metalz, but are as prodigal
with them as if the supply never could run out.

We let clmds of combustible soot and smudge escape
from our chimnpey tops in reckless pollution of the ajr, ruin
of property and waste of fuel.

Inte our rivers and lakes, in the form of Fn:-iﬂ-:rni:rus BEW=
age, go fertilizers to the value of many milllons a year,
which other people save, and which we would be doubly
benefited by saving.

Jas. J. HIill once expressed a wvast volnme of truoth in
the assertion that the greater part of Ameriea's progress
had been gained by using up the stored capital of preced-
ing ages—something for which we are indehted to nature,
not to our own intelligence or energies.—Toledo News-Bee.

e ————————————

KEUFFEL & ESSER COMPANY

OF NEW YORK I

111 East Madison Street Chicago

DRAWING HATERIAIE
SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule,

J. L. ULLRICH & CO..

Agents wanted to sell our STYLOGRAPHIC and FOUNTAIN PENS,
) Write for Catalogue and AgeL.s’ Discount,

27 Thames St., New YorKk, N. Y.
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GASOLINE SOLDERING IRON
AND BLOW TORCH

s - W T

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

You could not think of any place so difficult of access
that this little, easily carried tool, could not be success-
fully taken, and used there. Let us tell you all about its
really remarkable powers of economic helpfulness. This
we do in (we thick), a rather fetching little booklet.

Shall we mail it ?

IMPROVED METHOD OF MANUFACTURING NUTB.—The
usual methed of maoufacturing nuts, in which the hexagons
are blanked from a piece of bar steel and then punched
ot in the center, lovolves a conzidersbhle amount of waste,
but in the Eﬂﬂ‘l]tv—d process here illustrated one ton of
steel will ma practically one ton of blank nuts.

The improved method consists of cotting blanks, A, of
sich a form that they may be produced from a long bar,
without any waste, and then bending the ends around to
form a cylinder, B, which iz placed In a die and pressed

into the required hexagonal shape of the finished nut, C.
The resulting crack in the side of the nut, instead of
belng an objlectlon, proves to be an advantage, for the
nut may then be tapped a trifle undersize, thus allowing
it to open slightly and perform the fonction of a lock not.
Perhaps slmilar lmprovements are possible in methods of
manufacturing other articles of a like nature.

i i
- bt

A PARTICULARLY USEFUL BOOEK.—We have on more
than one occasion commended that interesting and wuseful
publication FPopuler Mechaniez to our readers. It still
malntaing its excellence, and fulfills its mission of supply-

ing information about mechanical contrivances, new and
old, written so that anyvone can understand it. We have
now te acknowledge a volume of some 200 odd ges en-

titled “‘Popular Mechanics, Bhop Notes for 1806."" It is
really a collection of the same matter which has alwayvs
formed such a valuable part of the serial publication. It
tells you the *‘easy ways to do bhard things of dally use to
every mechanie,’” from all the best authorities. Pablished
at 60 cents, really only a nominal price in relation te itz
worth, it ought to be in the hand of every mechanic and
every stndent learning handicraft in the technical colleges
and schools in the Commonwealth. It iz most carefully

indexed, and is In fact a veritable encyelopsdia of asefal
hints, recipes, ete., pertaining to mechanics. The publish-
jng office 13 in Chicago, U. 8. A.—From Journal of Com-

merce, Melbourne, Australia.

THREE MONTHS--10 cfts.

Lot ne send yon a trial subscription to our finely {llustrated
masme. EL UTRI{JIEH AND MECHANIO. Prac-
directions for all kinds of electrical and meckanical work,

S. M, Sampson Publishing Co., 6 Beacon 5t., Boston, Mass.

sewing machine,

Indicators, Reducing Wheels and
Planimeters — catalog also free

EVERY BOY
His Own Toy-MakKer
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- PB'IJ'BI' CE;' Tl;ur 'E.nuuﬂ Bl:m'l
.. Guml. ings,
Btilta, Fllhinn: Tackle, ‘thbit and Bird Traps, and many
other t.hlnﬂr nd sll is made so pla.lu and gimple that a
boy ean easi ,Lmala n'nﬂhinw:r he whole isi
lustrated with more than 200 dsome i1lnstrations. This
is & great book and you should be without it. Price
only 10 cents, postpald, 3 for 206 ¢ents, Address

American Supply Co., 550 E. Minnehaha St., St. Paul, Minn.

MAKE MONEY

Get started early.

$40 to $75
A WEEHK

Oan be made with one of
these

Steam Peanut Roasters
and Corn Poppers |

/S. DUNBAR & CO.
687-689 Fulton St.
CHICAGO

ARITHMETIC

SELF- Donutdupnlrhermthmugh
neglact you have fo ttan
TAUGHT what you once learned sbout
Arithmetic. PROF. SPANGEN-

BERG'S Ngw METHOD requires no teacher.

a57 pages; sent prepaid on receipt of
Goc. in stamps. Edition de luxe $1.

GEORGE A, ZELLER BOOEK COMPANY
B0 5. 4th Street, 54, Louis, Mo.  Est'd 1870.

Be Your Own Bossl!

MANY MAKE 32 000.00 A YEAR. You have the
Ih:.!nnm Stml't a ?lag:ﬂar?pudnm at hﬁum. We lell you

on coOming in [ E'DOd Everythi
ronished. %;ﬂt& at D‘%ﬂ& for our “Starter” and FRE..E rticulars.
P. M. KRUEGER C0O., 155 Washington Street, ¢ﬂni:lfa .

Catalog Frea.

SPANGENBERES
PRACTICAL

ARITHMETIC
Self Taught

WATER MOTOR ™ $122

Larger Sizes proportionately low. Attachments extra. Runs ta.n seroll saw, lathe,
Power depends on water pressure.
of receipt you should send for free circular today. For engineers we also make Engine

LIPPINCOTT S. S. & S. C0., NEWARK, N. J.

As orders will ba filled in t.hF nrdﬂr
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MAKES AND
BURNS ITS OWN GAS!

IN USE ALL

OVER THE WORLD!
Produces 100 to 2,000 candle power.
All kinds of Fixtures and Lamps
for all purposes--in and outdoor.

It has stood the Test of Time.
Every Lamp Warranted.  Agents Wanted

THE BEST LIGHT CO.,
324 E. 5th ST., CANTON, OHIO.

A Sale, White, Powerful, Steady

Light. Brighter than Electricity or

Acetylene and cheaperthan kerosene,

Over 100 different styles for in and out-

dooruse. No Grease, Dirt, Smoke, or

Odor. Write for Catalogue and Price List.
ﬂwnnl of Driginl.l Pnl.tnh.

$3,50 EACH (former pr:lr.'.u $6.00)

We nm closing out the last of a job
ot of P. W. motors at a sacrifice price
of $3.50 each, complete, ready to run,
These are bi-polar motors, with lam-
inated armatures and bronze bases.
Will develop about 1-#) horse power,
They run well on from 1 to 6 cells dry
battery, A great bargainand thereare
only a few left. ORDER TO-DAY if yon
want a good motor cheap, PARSELL &
WEED, 129 W. 31st 51., N. Y. City.

D,vnamo - Motor $3.50

[A Dynamo and Motor in One]

As n dynamo it will lght four 6-c.
o) Ia.mpe easily; operate Inoduction };*
charge storage batteries; dwnmmamlar,
electroplate, ctc. AS a motor will oparata
Bewing machino, jewelers® lathe, emery
wheel, clrcular saw, advertlsing devices,
and other usaful appliances.
Alélaw Model Mdt:tnr,uﬁc. e M.
ne new motor at a bargain. Send stam
for new catalog. .

ARROW ELECTRIC CO., 103 S. Camal St., Chicage, IlF

E ELI:UETHATE%.D B o 0 K -

o will on request send to you postpal riHI.h k, also our special #lr;:
ri

by which ,'nq Gan EOCUTe ANY article in our ¢atalog ABSOLUTELY FREE. LEARNED BY ANY MAN OR BHOY AT HONE,
today—idon 't miss this chance. Emall cost  Bend to-day 2e. stamp for particulars and proof,
J. ANDRAE & SONS CO. 117 W. Water St. Milwaukes, Wis. 0. A. Smith, Room 134 2)40 Knoxville Ave., Peoria, 1il.

You Have Five Days to

FREE FOR INSPECTION ELiiBosleves Cetio:

. New—Enlarged— Revised— Up-to-Date

CYCLOPEDIA - DRAWING

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

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

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

You Have Five Days to Look It Over

If satisfactory in every way, send us 22.00 and #2.00 a month for FIVE MONTHS. If you don’ t wish
to keep the books notify us and we will gend for them, payving all expense. Remember, investigatizg is
not subscribing. You save 212,00 if you order NOW. Cash #10.80. This liberal offer is made for 30 days
only to interest readers of this paper in the superior correspondence instruction offered by the AMERI-
CAN SCHOOL.

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

AMONG THE CHAPTERS

esting information and describing 60 courses in Engineer-
ing, inclading Reinforced Concrete ( onstruetion, Car-
pentry and Building, Sheet Metal Work, Heating, Venti-
lating, Plumbing, Gas and Electric Lighting, Mechanical,
Perspective, Free-hand Drawing, Pen and Ink rE"i'H.!EI‘lﬂ,E'.
etc. Mechanical, Structural, Steam Engineering, etc.

Mechanical Drawing, Architectural LELterlnE Pen and
"Ink Rendering, Arr!ut:-rtura] Drawing, Per-speclwel)mw-
ing, Shades and Shadows, Roman UrclLrS of Architecture,
Working Drawings, Machine Drawing, Shop Elm'-?lrini:!l-1
Machine Design, Tinamithing, Sheet Metal Work, Ek}'-
lights, Roofing, Cornice Work, ete.

AMERICAN SCHOOL OF CORRESPONDENCE

5516-28 Armour Avenue, CHICAGO, U. 5. A.
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SUCCESSFUL
Draftsmanship

TAUGHT PERSONALLY AND
INDIVIDUALLY BY

CHIEF DRAFTSMAN

of large concern, who guarantees you a first-class
drafting-room knowledge, experience and high
salaried position in few months, home instruction.
Complete Drawing Outfit, highest guality, free.

cAddress, Chief Draftsman, Div. 19,
Engineers’ Equipment Co., (Ine.)Chicago, lll.

'\-"A.LUE $13.85
I:R E TO MY STUDENTS
Delivered at once

“Thoughts That Pay”

Do you know that you have them?
Your ideas may bring you a for=
tune If propely protected,

Patent What You Invent

Wew hoolk t line what to Invent and how
to obtin & Paront, sent* FREE

vention.
1mei shketeh for fre- report as to patent-
alility

Paten s advertised, for sale, free.
CHANDLEE & WOODWARD

Patent Attorneys
955 F Street WASHINGTON, D. C.

| TEACH SIGN PAINTING

SHOW CARD WRITING or LETTERING by mafl and

uarnnles success,  Only fleld not overcrowded. My
inslruct |5 unsfualed heoeau=a prmctical, '|:-e'r:|nn:|.I
mnd thomoph, Easy terms. Write for large catalogue.

CHAS. 4. BTRONG, FPresident.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
“"(Ndest and Largest School of its Eind. ™

LEARN WATGHMAKING

Refined, profitable labar—Compotont men always in demand. We teach it
thoroughly in a3 many months as it formerly took yenrs, Dot away with
tedious apprenticeship. Money earned while studying. Fositions secured.

Send for entalog
ST. LOuIs WATcHH.ﬂ.Hlﬂﬁ SCHOOL, ST. LOUIS, MO.

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

Patent obtained or fee returned. |

MECHANICAL,
FELECTRICAL,

Engineering

Complete nnd short courses.  Thoroughly equipped enginecring shops.
SHOP WOREK FROM THE BEGINNING. short courses in Stoam and Elee-
trioal Fogineering Expenses low. Accommodations the bhe t  Schoo
all year. Students may enter any time. Corvespondence stenm and elec-
tricnl coursos, Send for catalogue Mention course in which interosted,

HIGHLAND PARK COLLEGE. Des Moines, Ia.

LEARN RIGHT WHILE YOU'RE AT IT

A Tyll and commplobs conma of instrurtlon in Laks sed Ooesn Havigns
Wien,  Alsa Marios ani Stntiomey Enpnesting,  Hpecial branches taught
Ahoss damiring bo gualify Ubemsslves for Lslla” positions in the Marios
Barvies, Bendesis tsughl by corrstpondsuen,  Gtudests may bepo s
may tlaon  Djlomes wiil ke lesusd io al] gradusiss pasisg siElackery
Diil pidsmlpmions, Bood Fad ol

CHICACGO NAUTICAL SCHOOL
Ioth Year
1624 Masonle Temple - - Chicago, Il
W. J. WILEON, Principal
Late Licutenant, UL 8 N.)

HOROLOGICAL DEPARTMENT |

BIMDLLY P{)L}:TI— I:II"NIT INSTITUTE
] Formaerly Pa na Hur ] lostitute

PE l'.)l{h'h. ILLINOIS,

LARGEST and BEST WATCH SCHOOL
IN AMERICA

We teach Watch Work, Jewe rr Engraving,

Clock Work, Optics l' on reasonable.
Board and rodims poar sck l al moderate
rates

Send for Catalng of Tnformation l

OPERATORS NEEDED

TE I_EG RAP Our school endorsed by of-

ficiala W. 1. Telegraph Co.
& Rallroads, Total cost, tuition, board, room, § monthe’ conrsa,
F11. can be reduced. Home study also, Catalog fres, Write today,
DODGE' INSTITUTE, Locust St., Valparniso, Ind.

e L _jigdt2a2ia
It's o trade easily learned. We will show you how u11~.-nluhj1. F] E E or
(Jl ARGE, i

of Watches, Diamonds, Jewalry,
prices,
Write today,

TR s AT Wi o hiloeern Avwve " hilecara Y1, I7T. &

Our complete Hlastrated Instructl 'n book enables you to do the
rk at home, giving you every advantago of the ||.|-| rentice.
TION BOOK AND COMPLETE OUTFIT {}E- TOOLS BY E \l’l{]—‘hm 5510,
Clocks, Silverware, ete., with confldential disc nunf- enehling you In buy
We will u;.--nm-mi you il‘eu of |'I||L|'- e our W ;[1 hmakers' Tool and Material Catalogue with lHustrated instroction book.
lHl"l'.-I";l'l'.-!ln THURMAN & CO.

IT\-."!'H['I'-
it large free citalogue
ponds at wholesale

send for

Taeralara? T halascaTa Brarsvrs vy Bl s cas B
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PATENTS

POPULAR MECHANICS ADVERTISING SECTION

SECURED PROMPTLY and with special
regard
Invention.

to the Legal Protection of the

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Consultation Free,

Mo charge for opinion as to the patentability and Commercial Value of Inventors® Ideas.

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

SHEPHERD & PARKER PATENT LAWYERS

Pateats, Caveats, Trade Marks, Copyrights, Yalldity Reports, Tafringement Contests. Patent Saits Conducted n Al States.

References:

Ameariean Water Motor Co., Blum Shoa Co., Ballsbury
Tire Co., Winget Concrete Machine Co., Berkshire Spe-
clalty Co., Btewart Window Shade Co., Century Chem-
feal Co., Richmond Electrle Co., National Electric Works,
Murray Englosering Co., Globe Machine and Stamping
Co., and Morgan Engineering Co.

“During the past 10 years Mr. Bhepherd, of Shepherd &
Parker, has obtained torruu n great many important patents,
Wa have no hesitation in heartily recommending him to any
one having need of the seryvices of 8 patent attorney.”

HALLWOUD CASH REG CO-

Mr. Parker on November 1, 1908, resigned his Emum a8 an
examiner in the U. 8, Patent Office to enter this drm.

Address, 210 Dietz Bldg., WASHINGTON, D. C.

Just What You Need at Home

For dolng the necessary repalring of “every day" jobs in

. : your home and doing them sfght
—thera is no better or more prac-
tical article on the market than
tha No. 602

“NAPANOCH”
Pocket Knife Tool Kit

It embodies all the Tools reguired
—a Pocket Knife—a Saw—a Heam-
er—a Flle—a Chlsel—and a SBcrew
Driver. Tha Bag (which we pro-
vide} holds all the Tools—it can be
carried in your pocket. No “hunt-
ing" or *fussing” when yon want
a particular tool—the NAPANOCH
is always *on the job.” Hent post-
pald on receipt of the price—

$52.26
Guaranteed UNCONDITIONALLY

U. J. ULERY CO., TF Warren Street, New York, N. Y.

Bound Volumes of Popular
M™Mechanics for 1906, $2.50.
elf?

_ ou Shave Yours

= Then you know what 1t means to have
(i J. f.! ."I
£} J

B the bristles coming oat of your shaving
il brush, sticking in the lather and gettl

S on the face. Can you realize how m
easter and pleaganter 16 will be to shave
with the right kind of a brush? The new
Everlasting alominum shaving
brush |5 made 8o that the balrs can
never come out; by a new mathod thay
are riveted with an aluminum ferrule.
TUse the brogh a year, then try to pull the
bristles out. If you ean pull ont a eingla
bristle, we'll give you a new brush free,
This Is our positive guarantee, Brush
{8 made of very best French bristles, ces
mented and set In pure aluminum fer-
rule with a black ebony handle, Intro-
duetory manufacturer’s price, French
Bristie, 26¢; PureBadger, $1.50.

THE MEN OF THE RAIL.

Through Time anmd Space In a furlous race
Bpurning the midnight gales,

The steel steed reels on Hying wheels
Over the shining rails;

With good elgars in the sleeplng ears,
Cozy and safe and warm,

Ye pay small beed to the headlong speed
And the men who breast the storm.

When the signal flares and red light glares
Out of the darkness dread,

Beant time is there for oath or prayer
By the men who ride ahead;

With rapid thought is the quicrk deed wrooght
That checks the rushing train,

And it's hit or miss, as the air tobes hiss
And the brake rods grind anid strain,

"Tia thelrs to dare both foul and falr
Jusat as the Lord may senil.

With steadfast heart from the whirllng start
Tio the good or evil end:

It's all in the work, thongh Death may lurk
In the murky gloom before,

They lapgh at fear in the ruddy cheer
That streams from the furnace door.

Now this is the dream of the sonz of steam,
Men of the cab and rail,
“A level track and no looking back
From the lure of the bhomeward trafl;
We'll strike right through on & schedule troe
And never a moment late,
For there's no delay on the right of way
When we pay onr debts to Fate,'
—George T. Pardy in II. K. Tralnman's Jour,
————

GOLF BALL MAREKER.—Flayers of the popular game
wlill appreciaie a new device which looks llke a lemon
squeezer and when the ball 8 ioserted and the bandles
pressed Imprints the name of the owner on the ball.

TEINLE ALUMINUM BRUSH CO. SEDGES'| yrevents the chddy Erom Selling doat Detle o thci ceition
250 283 E. Madison Street, Chicago. $1.50 OWners.
6 9 HOME, o1
= ‘NULITE” 1 = | |New York Laws Are Best
H%g'?ﬁkémggng ining iﬂlﬁ#ﬁﬂm&mﬁﬂh 5123 covers all fees for any capi-
Lamps.Wall Lamps,Chande- g Ister trademacks and lahul‘:?u:?l :ﬁiggtﬁ? s]:lghm’ o

liera, Store and Street Lamp and Systems.
The Largest Line on the Market, Write for

our Free Catalogue and Prices.
ameien ent 1D IIEHT PR Mest P rRiELCD |

Incorporators’ Aid Company
9096 Wall Street NEW YORK
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COUPON

The Technienl

Closel|&

In accord-
ance with
your epecial

offer, I enclose
#1.40,for which
pleare send
me The Tesh-
mieal World Nag-

azine for one
i‘ﬂr,ln d,Inad- 5 {CUT HERE)

e s tol Void After Jan. 16,1907
Lessans in Flee-

Circuit [£—

THIS IS YOUR LAST CHANCE

HE average man finds a knowledge of electricity of practical everyday use. In this age,
when electricity is used everywhere for all sorts of purposes, it is almost essential that every-
one should know something about the fundamental principles. It will often be found a big

convenience to know something about electric wiring, particularly wiring for electric bells, bur-
glar alarms, incandescent systems. Another popular feature of interest is the study of storage
batteries, particularly as regards portable batteries for automobiles and boats.

PRACTICAL LESSONS IN ELECTRICITY

is just what its name implies. It is a book of 300 , handsomely bound in red buckram, printed on fine
vality of paper, fully and completely illustrated throughout. It is of valuable tables and formulee. Just
:lm through a few of the subjects from the Table of ts ;

Storace BattEmiEs: Types, Charging, Troubles  Ervecrmic CurerExt: Giving full explanation and

and Remedies, Portable Batteries for Antomo- meanings of all Electrical Terms, such as Valt,
biles and Boats. Ampere, etc., Complete Sets of Tables,
LEE W : Wiring. Electric Bell Eremests oF EvecTtmiciTy: Magnets, Experi-
BB urelar Alamms. ote Toside Wiring. Acc Light  ments with Magnets, Conductors, Insulation,
Wiring, Arc and Incandescent Systems, ete. Electrotyping and Electro-Flating, the Tele-

phone, the Telegraph.

The subseription price of the TECHNICAL WORLD MAGAZINE now is $1.00 the year.
Beginning January 15, 1907, the price will be $1.50 a year. If you will send us $1.40 now for a
12 months' subseription we will include a eopy of Practieal Lessons in Electricity. This is less
than the price of the magazine alone nexf month. Take advantage of this exceptional bargain
now. Clip the coupon to-day and send it to us with $1.40. You will get the Technical World
Magazine for the next 12 months and Practical Lessons in Electricity will be sent you imme-
diately, all charges paid,

THIS IS VOID AFTER JANUARY 15, 1907

The Technical World Magazine

I= not technical in its ordinary meaning, Itis
a magazine of timely, Iiuteresﬁignnd i:;~
gD - structive information. It is re cause it
TECHN IcCAL 2 enlightens and benefits its readers, Ith is
- popular because it containg information that
ORLD intelligent people like to discuss, It i= a
- homea magazine for the business man=—tha
wage earner—the man who wins success
throvgh the use of his brains, It combines
the breezy, absorbing, fascinating features
of the best fiction magarines; it eliminates
all the sluggish, dry and uninteéresting feat-
ures of the ordinary technical magazine or
trade paper; a&nd at the same time it retains
from cover to cover an originality and style
that is all its own.

After a three months’ trial, if you don't
want the magazine or the book tell us so,
;m'lt :Iﬂ your money back. That's fair,

n
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"INCANDESCENT

Coata llttle more than darlight,
writers’ rules. Ideal light dor homs,
Write For Catalopue and Qor
Get up Club and recelve special d

oth Year of Success.
THE ""SUN"” OUTSHINES THEM ALL.
Liberal Terms To Agenta.
iscoun

SUN VAPOR LIGHT CO. pox 118, CANTON, O,
Lioensee of tho Campbell psiouls

LIGHT

100
CANDLE

Canfarma to fsanrance unders
ehurah haller businses,

L.

The “CHICAGO”

Automatic Temperature
Regulator

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

Time-Set
Attachment

Put in the coal and
it will do the rest.

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

SIMPLE—DURABLE—RELIABLE

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

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light is half so good or cheap.
It's economy to use them—a sqaving of 50 to
75 per ccnt over any other ariilicial
light, which 18 demonstrated by the
many thousands in use all over the
world for the last nine years. Write for
P. M. eamplogue; it tells all about them
and our systeius.

BRILLIANT GAS LAMP CO.
42 State St., Chicago, 111.

20Ny oo

ki

* AN the Standand Machines BOLD or RENTED AXY-
. WHERE at {tol W'F'R'E PRICES, allowing RENTAL
i To AFPLY ON PRICE, Bhipped with privilegs of
examination. ¥ Write for 1liustrated Catalog
TYPEWRITER EXMPORIUN, 203 LaSalle 8t ; CHICAGD

JUDSON A.
TOLMAN C0.

7705 Woadlawn Ave.
Chicage, I

$10.50

Lot ue send you our
new complete Sew-
ing Machine catalog

1 you aro in the market for & Sewing Machine of ANY sort, and doe
sire to setmre one of tho VERY HIGHEST GRADE at ACTUAL WHOLE-
SALE PRICES, youowa it to yourself 1o investignte onr offer hefore huying.
Onr eatalog is thoe moat somplete book of fis kind ever published and will
be sent yon ABSOLUTELY FREE, POSTPAID. Wa have CONFIDENCE in
our manufscture, bocanse WE know that OUR MACHINES will stand the
test; but in grderto prove to YOU that s bettor machine than OURS can-
not ba bought for ANY price we will place one in your home on ONE
YEAR FREE TRIAL. If yon will sond us your name on & postal eard or
lottar, wo will send you free our calalog which tells all about this
offer sod shows a complete line of Sowing Machinesat FACTORY PRICES,

F
R
E
E

,

Vou can easily secure this elaborate Rocking Chair by saving the
ADVERTI=ING BONDS given with al] goods purchassd from our catalog.
Don't buy & SEWING MACHINE of any kind until you have sxamined
our large catalog and pramium offer. 18 will pay you to investigate now,
Just sand a postal card for catalog F, and our premiom offer. WRITE
FOR IT TODAY

MEDICAL SKYSCRAPER.—One of the great 15-
story skyvacrapers in Chicago is occuplied exclusively
by doctorz and dentists. Even the store on the
first floor 12 a drug store. Only tenants who are in
eood 2tanding in their profession can secure space
in the bullding.

S A —

The song of a canary bird was carried over the
telephone wires a distance of 40 miles and ecould
be plainly heard at the other end of the line. Two
men were holding converszation when the bird in
the home of one of them began to sing.

—_— .

Fourteen vears ago a bottle manufacturer, Claude
EBoucher, of Cognac, France, was forced to close
his factory by the continuous strikes and exactions
of hiz emploves. He then set to work to Invent
a machine for the manufacture of hottles. This
machine iz now in use in various parts of the coun-
try; 250,000 bottles are turned out by it dally. A
single machine produces 35000 bottles in 24 hours,
and anyone can learn to run it In a week., The
bottles are =stronger and look better than those

L Plog Guarantesd.

TRYOUR

RIGH SPARK PLUG

You will oot regret if.
WriTE ror Ovr BOoOEKLET ON

Y CowmPLETE ELECTRIO LIGHET FPLANTS

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

Highest Grade, Every

“]fide I.i._lll “‘IE l]!ﬂ“‘&l 8.
E am
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Positively the most powerful battery motor
made. Will run on a single dry cell.

“Anti-
D m!‘"
Medical

Apparatus

Price
complete, with
Electrodes,
as shown

$2.00

We Manufacture Over 1000 Electrical Specialties

Manhattan
Electrical Supply Co.

17 Park Place and 14 Ml.’ll‘!'l}" Stl-, New York Locture and Cuse Book methods. Approved h:r
the bench and bar., Three Courses: Collegs,
Posi-Graduate and Pusiness Law,  Uniform rate

188 Fifth Avenue }
{.hILaﬂﬁ ; Fﬂ.ﬂlﬂl‘ies

NGINEERING ©:2

L L

Yon will be as. 'IﬂﬂlJSANDS
tonished to read  @F DOLLARS

our free illostrated

book. Tttells yon how IN THE POCKETS
onr practical mail cour- ¥
B E*na.hlﬁthn]uaund. tnd n]'- GUR STUD NT5
earn good salarics and positions. We
hulpe«? them do it, Wo can do the same
for you, Courses_in Electrical Engineer-
img, Bteam and Mechanical Eneineering,
Eleetrio Lighting. Railways, Telegraph
echanical Drawing, TAmO ’i‘en-
L B et Doures,
=1 rollin L Dt
FREE provided, free of ob -F—r wih sur
Reference !'..Ihur]- wnd m patof Electries 1 AR
parsiva.  Write for our free 11iestrated bk
ELECTRICAL EIEIHEII INSTITUTE
Depi. 8. 240 AW. 23d Bi., New Tork

H"'Béi”fﬂ “HOW TO REMEMBER™

fR > Ern: Frea to ‘Hnﬂurl of this Publication

2 You are no g-renter intel:lertual.ljr than

YOour memory. Ensy, incxpensive. Incresses
KEY T3 income; glves ready memory for faces, names,
EUEEEEE\' business dekails, studies, conversation; developes will,

poblic apeaking, personality, Bend for Free Booklet.

Dickson l'flemur;r School, 705 Kimball Hall, Chicago

WATGHHAI(INE PAYS |

b Million Timegim to bo Repaired!
Accurste time an absolute necessity inthe
business wor hen ““time is money,"
the watchmaker nﬁt-s his ghare of pmhh

Learn Watchmaking néme

h{ the De Belma Ohart System, copyright-
ed and patented. h:mpla pratical, up-to-
o the-minute, Positions for groduntes,
Hooklet Froe  Write todoy,

The llt, Selms Walch Behool, e pLﬂ-I-i Alﬂ.c,u., Ind. L

—— Write for our free booklef —=

“HOW TO BE A
WATCHMAKER" BE A

SRR REE]  WATCHMAKER.

&T. PAUL, - MIiMNMN.

High Grad
STUDY Insgtruci?o:hy

{ Jersay Clty. N. J.
| P.mnuna Uhlo

Every newspaper, m 1;:uxj|:|e advertizsing
firm, |'_ruh|[r-1u-r engraving house needs art-
Ists. Ordipary working artlsts receive from

$23 to $100 a week; the finished artist
commands his own priee. Women can do
this work as well a3 men. We tearch

Drawlng—nothing else—*'at It eight
years. Owlng io flexibility of courses,
each student recelvez Ingtructionz shaped
to indit"ldunl requirements, to cultivates and
develo inality and ‘‘get-ahead’ abil-
ity. ast esson given first to determine
what yon know: then youn get tralning you
need—olementary or advanced,  Speeidl
elective lessons given at stodent's option,
The Author of the Acme Courses 13 also
Chief Instructor and plves his entire per-
gonal attention to developing students. By
ingenious original methods the competitive

Fourteenth Yenr.

of tuition. Write today for Catalogue.

Chicago Correspondence School of Law,
Reaper Block, Chlcage.

featum of clags room 18 locorporated in
student’'s work; Complete set of eight
art casts, male and female {100 1bs. boxed)
given fres with courss. Satisfied students
all over the world. Bincere investigators
ran examine regular lessons before eurcll-
ment.,  We tearh thoroughly by mail:
Commercial Designing and Lettering.
Newspaper, Magazine and Book Illus,
Caricature, Cartoon and Comie Drawing.
Mechanical Drawing,

Architectural Draw mEI.

Sheet Metal Pattern Drafting.

Bpecial Behool Teacher's Course.

Write and tell which course you wish to
gtudy., We will send full information by
return maill. Do it now. ACME School of
Drawing, 195 Acme Bldg., Kalammeoo, Mich.
Correspondence of Rezident ITnstruction.

Plegge Mention Popular Mechanics

L AW Correspondence

pree for the bar of any Btate. Improved
mp: ol of instruction, combining the Text-Boak,




MANY of the leading CENTRAL STATIONS and INDUSTRIAL COMCERNS in the United States a'ter thorough tests
are convinced that

SNOW’S REFILLED FUSES

Are Right. HOW ABOUT YOU? Save 307to 1002

Every style of enclosed fuses refilled. Do not let your engineer or electrician
throw them away. Catalogue of net prices sent on requess.

E. W. SNOW & C0., 9Mee aod 87 West Ave., Rochester, N, Y,

SPEED CHAMGING GEAR.—A new zpeed chang.
THE MIETZ & WEISS ing gear for automobiles is shown in the accompg-

olLl.nElSE"EIHEs nying illustration. The speed changes are made

Stationary, 1% to 80 H. P.
Marine, 114 to 100 H. P,

GENERATOR SETS, PUMPS,
' HOISTS, Erc.

| SEYD FOR CATALOGUEP. M. A. "iEsz ‘“:E':i l\.'g;_l.“'

- F.|{3|=I_ |

OTR PRICES 08

o= % ELGIN, WALTHA

and Daeber Hampden wasches, warranied 20
wyenrn, ars the lowsst. Bafore yom buy 1t will sot soat

¥you & sent to exsmine this grest bargain, s genulne

. At o RALTAAE 8 ek

mid Four Dhime, ralt office and sxpross ofice
addreds, and wo wiil semd you 0.0.D. for azsmi-
natlon this besatifal emgmved, double lh-l:.l:g
case gobd Alled wateh, warrazted to wear
o keap Lts oolor, stem wind and stem set, fitted with

% a geoulne Elgln, Waltham, or Dusber Hampden
merement, with the nama on the disl, raby jew-
eled, expanslon balanes, patent halr spring,
Ladies or Gents s, Thess watches &re wall-
known ma the bast tlmekespars In the world,
N ety ons warrunted. You exsmins it at your ax-

press offics, 1f as repredentad piy aErpresssgant

5 Bl ot special prios $6.50 and sxprom .,...;,i-l:..ﬂ by engaging jaw clutches driven at different speeds,
e @ﬂ}“:&ﬂ:;;t"u':::“;“ﬂﬁ:':xﬁ and thereby giving three forward speeds and one re-
- ~ ? ﬂ[_ . FJLIE!.BEBM.- verse. When shifted to high speed all the gears
1 % B 44, 225 Dearborn Bl , Chicago, X1, are thrown out and a direct drive is obtained.

How to Make s Paper Boat—How to Make a Barrel
Boat—How to Make a Water Wheel—How to Make
Your Own Flshing Tackle—Temporary Camps and
How to Bulld Them—Permanent Camps and How to
Build Them—How te Build an Imitation Street Car
Line—How to Make a Water Bicycle—How to Make
a Minlature Windmill—How to Build an Ice Boat—A
Novel Borglar Alarm—A Mechanieal Ventriloguist and
How to Make It—How to Make a Boot-Blacking Cabl-
net—Renewing Dry Batteries—How to Make Water
Motors—Hew to Make *“Antique’ Clocks from Ep-to-
date Materials—Letterlng a Clock Disl—How to Make
a Windmill of One or Two Horsepower—How to Make
a Trap for Rabblts, Rats and Mice—How to Make a
Small Searchlight—Kites of Many Kinds and How to
Make Them ng Fishing—How to Do Ornamental
Iron Work—Ornamental Metal Guards for Open Fire-
laces—How to Make a Propelling Vehiele—How to

ake n Water Telescope—How to Make Papet Bal-
loons—How to Make a Hectograph—Useful Articles
and Ornaments Made of 0ld Bleycle Parts—Devices
for Winter Sports, How to Make and Use Them—
Consting Sleds, Chair Sleighs, Toboggan Slides and
Skis—How to Make Rubber Stamps—How to Make
a Baggage Carrier for Bieycles—A Water Candle-
gtick—Boy's Hand-Power Auto, How Made—How to
Make a Palr of Dumb-Bells—How to Rid Your ¥ard
of Cats—How to Make an Easel—To Light a Gas-
light Without Matches—Things a FBoy Can Make Out
of 0ld PBileycle Parts—How to Make a Wind FPro-
peller—Photographing from a Captive Balloon—How
to Make a Simple Burglar Alarm—7To Make a Binder
for Popular Mechanics—How to Make a Hammork—
Electric BEat Exterminator—How to Make a Miniature
Steam Turbine—How to See Through Yeur Hand—
How to Make a Wood-Turning Lathe Out of an 0O1d
Sewlng Machine—How to HRemove Stains from Marble
—How to Make a Turbine Englpe—How to Make a _:l,_l_ |
Lead Cannon—How to Make a Wireless Telegraph J|/ i}
Brstem—How to Make a Toy Battery Motor Lift a |} ||
10-1b, Weight—To Eenew 0ld Dry Batteries—Weather- |
]l:.llrmﬂnz for Tentzs—Iow to Make an Electrie Furnace |f

egulator—How to Make a Simple Fire Alarm—How |
to Make a Bell Tent—Enameling a Bleycle Frame— |
A Practieal Camera for Fifty Cents—How to Make
a Verr Simple Turhine—Power of Small Collz for
Sendipg Wireless Mesgages—Ringing a Bell hi: Touch-
ing a Gas Jet—How to Build an Eleetrle Engine— §/ TS B : o - = T
Novel Electric Motor—How to Make a Sallomobile— BH 1 L rerr =vroen O T ST T 1 I

.;* ,

JNG AMERICA

w
S
.

.1-.I #
s il = T
el

OTORS, WIND MILLS, SEARCHLIGHTAH
EAR ALARM, [CE:BOAT, WATERS ik
ABINS, CAMPS, CLOCKS, FISH- *
ACKLE, KITES, IMITATION

=]

Fo : —

The Directions arc Plain and Complzta

Mg reipx From Fpnlar, Rechawer
COe T
FRenlAl WECHENTCE
{3 O 12

i

How to Make a Novel Burglar Alarm—S8imple X-Ray
Experiment—To Build a Merry-Go-Round—Another
Electrle Motor—Use for an 0ld Cloek—To Make an F %
Electrlc Plano—How to Make a Telegraph Instrument Your Newsdealer will order it for you or sent postpaid
and. Bozzer—How to Build a Model Yacht—How a for 25 cents by the publishers, Popular Mechanics, 160

Boy Bunilt a Complete Minlatore Rallroad. Washington Street, Chicago.
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Plumbing Supbplies GODDARD’S
- %r wnnl:EpsALz Mop Press

| b Bise s If you need anything in my line, For Drying Mop
e . Ln S| and wish to the best machine

Sﬂ.ve Mnney made and the most

durable. Nothing
on every article, write for my free to get out of order.
illustrated Catalog, Shipments ;
promptly mads from & very coms-

Only 4 plecesin it.
pleta stock of new latest pattern
oods, Small orders are as ¢are- All Malleable Iron

lly isndled as large ones. Price $2.50
B. P. KAROL, 235 W. Harrison St., Chicago, IIl. Warrante ?o.u Year
Send for elrculars to

THE GODDARD
MOP PRESS CO,.

Arcade Bldg. AKRON, 0.

DON'T HURRY.—An old Kansas cltizen, who had been
henpecked all his e, was about to die. His wife felt it
her duty to offer him such consolation as she might and
gald: “‘Jobn, ¥ou are about to go, but 1T will follow wyou."
1 suppose s0, Manda,” =ald the old man weakly, *“‘but you
don’t need to be in any blamed bhurry about it

—_——
TELEPHONE SAVES LIVES.—Had it not been for the
teleplione it Is probable that one or more lives would have
been lost In a fire at the residence of Henry Lorenz, near
Newark, Ohlo, recently. A neighbor happened to see the
fire about mbdnight., and, supposing it was a barn on the
Lorenz farm, telephoned to the house, The family made
their escape in time. the ringlng of the telephone arousing
the sleeping members in the upper story.
>

A FRIEND INDEED.,

A NEW DELIGHT

Awalta the smoker who has not
discovered the exquisite aroma of

French’s Mixture
The Aristocrat of Smoking Tobacco

It pleases instantly and satisfics con-
tinuously., Only the choleest grades of
ripe and mellow North Carolina Red and
Golden Leaf are used. Blended by hand
with & care that shames ordinary maching
methods, Pure, fresh, clean and al-
wayse In perfect conditlon, becanza it
ig 8Bold onl

If he glves you recognltion

When your clothes are patehed and torn;
If bhe comes {0 see and cheer you

When you are Iying sick and worn.

If he takes your hand and lfis you n sell tobaces
When you're on the downward track, a throngh deal- Direct from Factory to Smoker.
If he says the same things to your face ers, but al- Rich, fragrant, dellclously mild
That he says behind vour back, ways direct B;g?ﬁdllal:;ﬁgngﬁsemmxﬂmm
" stamm ps,
If, when odds are strong agalnst vou, :I;E-thri! 3 large sample pouch and booklet.
He fights for you to the end, dition e FRENCH TOBACCO CO.

Bind him tightly to your heart,

For that man I your friend, Dep#, 51 Statesville, N. C.

i JUST orr e PRESS

Illll" NEW 5 VOLUME EDITION,
Published by the
American School of Correspondence,
Chicago, L

yclopedia or Engineering

Flve volumes, 2500 pages, fully indexed, size of page T x 10 inches, bonnd In three quartess red moroces leather, Owver
o 0 full-page plates, .hngmnmr sections, tables, Tormulm, ete. Written hy tlln.I foremost authorities and especially
prepared for Home Study, after o careful study of shop needs and conditions. Yenrs of experience in shop, laboratory
pind class room required inits preparation. Each section tested by actunl use for 18 practienl value to the man who
dosires to know the lntest and b-un"t practiee in shop and engine room. Numerous explanatory examples, Complete sets
of test questions and reviews in every volume, thug combining the best fentures of a text book and a reference work.
It % easiiy understood by the man who has lttle time to acquire the fundamental principles of Engineering.

NOW $19—REGULAR PRICE $30

A COMPLETE MANUAL

=
0f steam hoflers, steam pumps, steam engines. gud and oll engines, Marine and Locomotive work, Refrigeration,
Heating and Ventilation, Machineg Shop Work, Mechanieal Drawing, Management of Dynamos mnd Motors, Eleetrie Lighting,

Electric Wirlng, Elevators,

In order to bring to the attention of those Interested in PARTIAL LIST OF CONTENTS

Engineering the practienl character of aure instruction, we will 2
Bend the bwoks on approval, &xpifess ]lﬂ-lmld. Lok them over Prinripleu ".f HE-H.‘I'.—L'F:BI‘.IHF': — Bollers — Calorimeters —
tor five days. If satisfactory. send us 8200 down and 8200 per | Steam Pumps—Elevators. Steam Engines—team Fngine Indi-
month thersalteruntil the special price of #819 s pajd , otherwise, f{null:ll-.i:;:a:;!:‘;:-:—‘:S:I:::lun:ﬁr?:::;m:;;::rb;:lf:ilriq:t?l.ﬁmlgﬁrn;
notify usand we will trunsfer the books absolutely free. Bystem—ias and Ol Englnes. Marine Boilers—Marine Engines
—pndensers— Mavigation—Locomotive Bollers and Englnes—

AMERICAN SCHOOL OF | e e e o iy Ao bliee:
CORRESPONDENCE oy of Dy bams— Iaaieie Nachinery. Elecirts Cuirons T
namos—rect Current Motors. Management of Dynamo—Elec-

ic Machinery—Electric Wirlng—Electric Bell Wiring—
5516-26 Armour Avenue .. CHICAGO, ILL. | {[fiting Storage Batterien, & Lfg-eerie
8316 265




rorvLAan MECHANIUS

AV EERLISING soCLIIUN

HAI

%1 STOP FALLING

CONSULT ME BEFORE
ITIS TOO LATE

There is but one way to tell the reason of baldness and falling
hair and that is by & microseopic examination of the hair,
ticular discase with which your sealp is aflicted must be known be-
fore it can be intelligently treated.
haur tonics, without knowing the specifle epuse of your disease, is like
taking medicine without knowing what you are tryving to cure. Send
a few fallen hairs from your combings to Prof. J. H. Austin., the
celebrated Bacteriologist, who will send you, absolutely free,a
p dingnosis of your case, 8 booklet on care of the hair and sealp. and a
sample box of the remedy which he will prepare specially for you
Enclose 2o postage and write to-day.

PROF. J. H. AUSTIN,

The par-

The use of dandruff cures and

1107 McVicker's Theatre Bldg.,, CHICAGO, ILL.

TEN
DAYS
FREE

at my

Exbense
Write Today

To Prove
Its Merit

Writeatonce

CURE YOURSELF

El.Echcn'Y |

IF YOU SUFFER

from ERheumatism, Neuralgia. Constipation, Ner-
vousness, Headache, Stomach Trouble or any other
disease, I will send you a battery on ten dars' trial.

MY VALUABLE NEW BOOK FREE
toall who write. Explalns how my wonderful inexpénsive
batteries cure you In

our own home. Tellg g "
ow Electricity treata ™| Fy
dizease by etriking the L£§°
root. How It removes ¥
the cansa, then coresthea
diseass to stay eured
How It bnllda np and
nourishes wasted tissue,
It tells how | send a bat-
tery without a crnt in
advance and allow ten
days free trial. Write

ay for this valuable . ..., - Y,

hmt I will send it froe, s el
IT MEDICAL BATTERY CD,,  E. C. Harkness, Gen'] Manager
8 Majestle Bullding - - Detrolt, Mlchigan

THE LATEST SCIENTIFIC PISCOVERY

Bright, !liarklinu, beantifnl. For brillianc
they equal the genuine, standing nll test an
E-pzzlﬁ experts,  Oma twentieth the expense.

nt frees with privilege of exasminstion.
For particulars, prices, sto., addreas

THE R, GREGG MFG. & IMPT. CO.
Dept H, 201 E. Yan Boren Street, = Chieago, HL

| ing  etlguette and tella how

THE MARVELS OF MODEREN MECHANISM.—By Jerome
Bruece Crabtree, Springtield, Mass.  [llust., 750 pp., cloth.
Deseribes the more lmportant modern achievements In the
line of inventlon in an Interesting manner, free from tech-
nical language, and discusses their relation to soclal bet-
terment, Contains much valuable information suitable for
reference purposes.

FPRACTICAL LETTERING WITH ORIGINAL SYBTEM

FOR BPACING.—DBy Thos. Melohart. Illust., paper covers,
60 eents,  The Norman W, Henly Publishing Company,
New York.

KRAUBZ'S COMPLETE AUTOMORILE RECORD.—By
Slgmund Krausz. IHust., 144 pp. HRed leather, 31003
cloth, 5 centa. Furnighes a handy record for autoists’ ex-
also for memoranda concerning runs. Gives auto
alzo speed table. Laird & Lee,

e nEes |
laws of thirty-five states;
Chicago.

QUESTIONS AND ANSWERS.—Based upon the Standard
Code of Train HRuoles as Hevised June, 1906, Edited by
3. E. Collinwood. Price, paper, $1.00: eloth, $1.25. For
tralnmen. telegraph operators, ete,

Thorough and authorita-
tive. Train Dispatchers' Bulletin, Toledo, Ohlo.

PARROTS AND OTHER TALKING BIRDE.—BEy (Chas, N.
Mage. Illust., 128 pp., paper, 25 cents; cloth, TH cents.
Tells all about parrots, thelr habite and care.  Also how
to train them. Chas. N, Page, Des Molnes, Towa,

ERAUESZ'SE A B C OF MOTORING.—By Sigmund Krauss,
Tlluat,, 2568 pp. Black moroces leather, $2.00; cloth, $1.040,
Laird & Lee, Chicago. Defines automobile terms. deseribes
ivpes of cars, pives detalls of mechanlzsm and treats thoe-
onghly the care and unse of the machine, Also egives motor-
to deal with troubles of the
Containg many tablez valoable to autolsts.

rodd.

HEAT AND LIGHT FROM MUNICIPAL AND OTHER
WASTE.—By Joseph 3, BEreaneh., Cloth, llust,, 305 pp.
Price, 8300, The Natlonal Equipment Company, 8t. Louls,
Mo,  An Intereating discnssion of the economical disposal
of garhage, with ofliclal data to uphold all Important
statements,

STATIONARY ENGINEERING.—BEy Joseph
IMust., 840 pp., cloth. Price, $3.50. The National Equip-
ment Company, St. Louls, Mo, This valuable work prezents
in a ecompact form the prineiples underlying a thorongh
knowledge of power and heating plantg and glves such
data on mechanical and elecirienl englneering as Is essential
to the operation of soch plants. The name, nature anid
funetlon of the prinecipal partz of every machine and
apparatus are given before the directlons for its operation
or nge.  The illustrations are worthy of speeial mentlon,
as helpful, interesting and instructive.

BWITCHBOARDE.—By Wm. Baxter. Jr. Cloth, [llust,,
192 pp.  Price, $1.50. The Derry.Collard Company, New
York. Deals with all slzes and kindz of switchboards from
the single dypamo In the engine room to the largest power
plant work. Inecludes everything in thiz line except tele-
phone work.

(. Branch.

POPULAR HEGI‘IRHIGE

=
"GLHESIFIBU”

SELLS EVERYTHING

T—
Our $10 INDUCTION CDII.
iv reat satisfacti

“Wireless Telegraphy

Spark 1-in. long, and very fat. Coil
is equal to any $18 cnil on the market

gend for Mustrated literature

' T K 1% 7 | . ETr. T " TR .9 rF.rv*". .20
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Free For Inspection

You have FIVE days to thoroughly
examine the books in your own home.

b JUST FROM RIGHT UP
- —— — - ; THE PREEE TO DATE

e ’ ’ L
WIRIRG
=8 (yclopedia of Applied Llectrici
Bl
FART. | . = i
sl IVE large volumes, 2,500 pages,—2,000 full page plates,—size of page Tx10 inches,—
F bound in three-guarters red moroeco leather,—fully indexed, Diagrams, Deseriptions,
Formuls, Sections, Tables, supplemented by practical test guestions,—prepared espe-
clally for practical men who have no knowledge of advanced mathematics by such noted
authorities as F. B. Crocker, of Columbia University and the Crocker Wheeler Company,
Prof. listy, Hend of the Department of Electricity Lehigh Unlversity, and others,

FOR 30 DAYS ONLY SPECIAL PRICE $19.00 REGULAR PRICE $30.00

At your request we will send the complete set to you by prepald express. T.ook the
books over for FIVE DAYS. If satisfactory, send us $£2.00 and $2.00 each month thereafter
until the SIECIAL PRICE of $£10.00 is paid. If you do not wish to keep the books, notify
us and we will order them back, paylog all expense. Investigating Iz not subseribing.

AMONG THE CHAPTERS
Magnetism, Measurements, Wiring, Telegraphy, Di- Please send me set Cyclopedia of Applied
rect Current Dynamos and Motors; Electric Lighting, Electriclty as per terms of above offer.
Railway Power and Lighting, Arc Lamp Development,
Electrical Construction, Management of Dynamos and
Motors, Power Station, Alternating Current Machinery,
Power Transmission, Telephone, including Common Bat-
tery System, Automatic Telephone and Wireless
Telegraphy.

AMERICAN SCHOOL OF CORRESPONDENCE, 3316-26 Arm:mr Ave., Chicago, IIL,

Address......coveurgeis

as mgaw

Fop. Mech, Jan, "07.

A MOTOR-CYCLE OR LAUNCH | FREE BOOK s ictms, roofs. tanke. ota.
4 BALL DOST by waing vavct _J Cheap, sanitary, everlasting. Given to any person

plate line of Finished Motors and sending 50 cents for a year's sub-
bt Gaings to Bl ke seciption. to our practoal paper, UN_CEMENT
stamp for catalogue. THE CEMENT ERA, :: 143-145 Fifth Ave., Chicago, Il

Gt e 4005, P
e it YOU CAN FLY—

Tour Navme OvEr TEE Ciry
Tse a banner above the street. A new metiod, but remark-
ably cheap and extremely attractive

WHEN YOU wANT A N Y T H ] N G “Everybody Looks ang Wﬂl‘ldﬁl".‘t.h

W:l fornish the kltm; ﬁnd banners necessary. Balloons and

aerial apparatus of all kinds our spacialty.

AND DON'T KNOW WHERE TO FIND IT We make practical kites for p‘ri‘arﬁczl TRLTTRIRER,
INQUIRE AND ASK TS TO “SHOW Yo,

WRITE POPULAR MECHANICS HARBERT AERIAL ADV. CoO.

1627 Briar Place (NOT INC.) CHICAGO, ‘ILL.J

SOLD DIRECT FROM FACTORY AT
W tave you from $16 to # when wossllyons WHOLESALE PRICE

our low wholesala price, besldes we give you the
best range oo the market, The TOLMAN STEEL RANGE is the “best baker buflt,” is very economical in
fuel consumption, cons' racted of the best materials money can boy, and will give yoa splendid satisfaction
and yeara of service. We Hlll]]: any style range we make on a strong, binding TEN YEAR g

guarantes and give you ONE YEAR FEEE DFCISION TRIAL. We prove to youo in

your own home at our risk, by acinal test, that TOLMAN RANGES are superlor to any §

other range made, and that our way of selling direct at wholesale prices actually saves #S

you monay., Don't buy untll you get our complete catalog of stoves and ranges. A mo- g
ment’s time and a postal card will bring it to you and save you money. “
Wriie for it today. Ask for vatalog “G."

Elaborate Furniture Given

to rustomers saving our “advertizing bonds™ given free with all goods purchased
of ng, You shounld know more about this great offer. Just write us today for a
CATALOG “G" and premiom offer. Full particulars will be sent at once,

JUDSON A. TOLMAN CO. 7705 Woodlawn Avenve  CHICAGO, ILL. o
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“Want'' and *""For Sale' Ads, 3 cents per word payable
in advance. Replies may be sent to a number care
Popular Mechanics, and will be forwarded without extra
charge. In answering such let the number appear on
your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring; the original automobile school in Chi-
cago. One hundred and eighty graduates the past
year, to whom we refer upon request. Automo-
bile owners, prospective buyers and young men
wanting to become expert chauffeurs will save a

reat deal of money and a lot of worry by study-
ng the mechanism, care and repalr of gasoline
automaobiles, in our shop, where all parts are open
g0 you can see¢ how they are made, and how they

operate. We give thorough and practical Instruc-
tion. Competent chauffeurs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michi-

Ean Ave,, Chicago, Il

LET THE ENGINH DO THE WOHE—We =zell
canstings and blueprints for gasoline motors from 1%
to 5 h. p. Also finished motors—Dbieyele, auto marine
and stationary. Our attachable outfit fits any bicycle.
Build your own motor during  the winter montha.
Shaw Mfg. Co., Dept. B, Galesburg, Kan.

S e L L T RN RSN | e
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MOTORCYCLES—AIl best makes; general agents
for “Merkel,” $155; ‘‘Yale,” $175; Curtiss 1-cylinder,
$200; Z-cylinder., 3$275; Merkel motoreycle side de-
livery cars, $250; mail orders promptly filled.
Terms, 26 per cent with order, balance C. O, D.
Every machine thoroughly tested b:{ our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bank draft pavable to
Whigg]e Cyecle Co. Whipple, - the Motorcyele Man,
260 est Jackson Blvd., Chicago.

MOTORCYCLE or Motor wanted.
and complete. State full particulars.
cett, Hammondsport, N. Y.

FOR BALE—A new motorcycle. Has never been
ridden. Cash, §100. Alfred Grunig, Cloguet, Minn.

FOR SALE—Marsh Motoreyele, new July 1. G &
J tires, perfect; double grip control, cnmpﬁate. Run
only 300 miles. Perfect condition. Cost £160. Saerl-
fice for $8100. Box K, Danielson, Conn,

FOR SALE—SIx-horsépower motor with cluteh and
carburettor. H. E. Burlingame, Providence, R. I.

SECOND-HAND MOTORCYCLES, motors and ac-
cegsories bought or sold. What have you to offer or
what do you want? Motoreyele Equipment Co., 48
Lake, Hammondsport, N. ¥.

Must be cheap
Robert Faw-

BUSINESS OPPORTUNITIES.

FOR SALE—Jump spark coll, $2.50: jump spark
igniting dynamo, $8; 3 h. p. two-cycle engine, almost
new, %40: 1-in. carburettor (new), $6:; 10 h. p.
transmission, two speeds, $20; 22-in. reversible pro-

sJler, £15; running gear, frame and wheels, $25;
g‘.h. p. blcyele engline, -*'ﬁ alr-cooled opposed 7T
h. p. engine, $100. All second-hand but as good as

new, 1253 N. Halsted St., Chieago, IlL
FOR SALE—35 h. p. Pope-Toledo touring car, good
as new. WIill sell chean. Orlando F. eber Co.,

13th and Michigan Av., Chicago.

START A BUSBINESS of your own. We furnish
complete outfits for stamping key checks, ete. Our
outfit consists of the following: 1 alphabet of 1/16
In. steel letters; 1 set of steel figures 1/16 in.; 1
stamping block; 1 hammer; 50 assorted German sil-
ver key checks, ready to stamp with names and ad-
dresseq, and 24 small key rings. You can certainly
do buslness with this outfit. Our price, complete,
only $5, prepaid to you. Remit with express or P. O,
Eoguy order. Western Novelty Works, Fairbury,

2.

FOUR-CYLINDER SPLITDORF COIL, $25: 14-in.
Michigan reversible propeller, £10; Modern Boat
Pattern Co.'s patterns for No. 323 launch, complete
instruction how to buoild, £8; 1-in. Schebler carburet-
tor, 06 : Bplitdorf ﬂtﬂgie coll (new), $§4: 1 pint sight
feed oll cup (nmew), 2. Above prices are just half
of manunfacturer's sacrifice to close out guickly.
Beneca Merritt, Newburgh, N. Y.

APPLE AUTOMATIC BPARKER
Charger, with frictlon "cluteh governor
221, Will s=ell for £11. Address A.
Poughkeepsie, N. Y.

T0O THE CHAUFFEUR=
brulzed by your machine, what would
vou bad used Mary L. Miller's Compound Wormwood
Ointment 1t would have healed without a scar. Send
'lri cents for sample. 4529 Oakenwald Av., Chlcago,
11l

COMPLETE SET OF CASTINGS for 3 h. p.
“Monarch Marine” engine. Made from new patterns,
of the latest design. NOT JUNK but first-class cast-
ings. Ever{ piece guaranteed. $15. Finished en-
gine, $45. With complete outfit, ready for boat, §75.
Write for particulars. C. W. Parmelee & Son, Dept.
K., Marion, Mich.

FOR SALE—First-class new spark colls: glve 3%-
in. spark with three dry batteries. Platinum con-
tacts. &5 each. Correspondence solleited. J. H.
Wood, Stonyford, N. Y.

FOR SALE—Rambler runabout, good as new, elght
horse, good tires, with top, at a bargain. W. A,
Wagner, Hillsdale, Mich.

AUTOMORILES AT YOUR OWN PRICE—Our en-
tire stock of slightly used and second hand machines,
which have been taken in trade, will be sold at onee
regardless of price. Never was such an opportunity
before. Don't milss it. The Starin Company, T2-T4
Main 8t., North Tonawanda, N. Y.

and Battery
(new), cost
George Hill,

If you were cut or
ou do? If

MOTORCYCLES

FOR SALE—Merkel motoreyele; run 650 miles;
perfect condition. Price, $05. Also ecastlngs for
114-h, ? Giant motor with drawings, $6. Castines
for % -in. carburettor, $1.50. E. H. Peshak, Sun
Pralrie, Wis.

WANTED BY LIVE AGENT—Useful, amusing op
advertising novelties. E. 1. Smith, Room 52, 540 So.
Spring 8t., Los Angeles, Cal.

I MAKE careful working drawings from rough pen-
cll sketches and lettering. Alfred B. Bury, 4748
Langley Ave., Chicago, 111,

TO INVENTORE—Your new idea correctly de-
signed and perfected will make vou a fortune., We
design and perfect new inventions: show how to
construct, where to manufacture and how to sell with
uickest and best results, Examinations, estimates,
rawings, experimental work, ete. If you are un-
able to i:»erl'ect your new invention, or have a patent
that will not sell, let us help vou out. Address
ﬁng{rneerlng Dept., Industrial News Bureau, Ithaca,

WILL SELL AT BACRIFICE complete set of high-
class dies, tools and patents for up-to-date, useful and
attractive 25-cent pocket novelty, cheap in construe-
tlon ; everybody a possible buyer. Splendid advertis-
ing and mail order medivm. For particulars address
Oscar A. Meyer, 178 Monroe 8t., Chicago,

OPPORTUNITIES IN CANADA—There's ind¢pend-
ence and money in the rich =o0il of Western Canacda.
Write for our free book, No. 9, “The Homebuilders,"
about lands and profits in the Great Canadian Wheat
Reglon. Prices low—terms easy. Saskatchewan
Realty & Improvement (Co., 8t. Paul, Minn,

A FINANCIAL PARTNER, male or female, by an
inventor. Several inventions. Patents applied for
working model. Btrictest investigation allowed. Par-
tlculars. Address J. Fillmore Cox, Mechanical Engi-
neer, Lock Box 472, Newnrk, N, J.

BLAST FURNACES—We want to tell you about

our money saving blast furnaces. They will heat,
harden or temper high grade steels., tools, small cast-
ings, ete. They are so good we send them on 20
Eﬁﬁ; rEquﬂl' Write 1236, Popular Mechanies, for par-

THE INVENTOR—A POFULAR ILLUSTRATED
TECHNICAL MAGAZINE—Contains entertaining
accounts of what inventors are doing, suggestions
as to how to turn inventions into money, hints
regnrdlnf; present opportunities for inventors, de-
cisions in patent cases, in faet evervthing of in-
terest to inventors. Bend 25 cents for three months'
trial subscription. Address the Inventor, 24 Ex-
change Building, Boston, Mass,



INVENTIONS developed, designed and made
marketable. New ldeas perfe-:ted and patented. We
prepare patent and working drawings and design your
machine so that it can be manufactured in the most
economical manner. Compressed alr appliances a
specla)lts. Carl R. Green, Consulting Engineer, Day-
ton, . .

FOR SALE—Rubber stamp machine and outfit. Ad-
dress 2155, care Popular Mechanics.

Pressed steel plow-points.
cast lron.

These patents are all well worth investigating. If
you mean business write for full particulars to
Sale Department, Popular Mechanics I'atent Dureau,
160 Washington 8t., Chicago.

Better and cheaper than

BLACKSMITHS.

TINVESTING FOR PROFIT" is worth $10 a copy
to any man who intends to invest any money, how-
ever small, who has money Invested unprofitably, or
who can save $5 or more per month, but who hasn't
learned the art of Investing for profit. It demon-
gtrates the REAL earning power of money, the knowl-
edge financiers and bankers hide from the mMasses;
it reveals the enormous profits bankers make and
ghows how to make the same profits; It explains
HOW stupendous fortunes are made and WHY they
are made: how $1,000 grows to 222 000. To intro-
duce my magazine. write me NOW, and I'll send it
SIX MONTHS FREE. Editor Gregory, 449, 77 Jack-
gon Blvd., Chieago.

GOOD BLACKSMITHS ARE SCARCE and but few
learning the trade. The smith comes first of all pro-
fessions or trades. The smith must make the tools
first for all from the surgeon to the safe blower, by
using Toy's Treatise on new steels explaining how to
work them, with 75 new methods for working all
difficult jobs. ‘Ten receipts for making your own com-
pounds for welding different kinds of steel solid.
Thermite welding fully explained: also two colored
tool tempering charts ; chart A explains all annealin
and hardening: chart B explains both scientific an
plain tempering to a standard. All the above for
£1. Valuable samples free. W. M. Toy, Bidney, Ohio.

ANYBODY CAN MAKE GOOD CUTS with my sim-
ple zinc etching process; rice £1: specimens and
puétlmlara for stamp. T. M. Day, Box M, Windfall,
Ind.

LOTS OF MONEY IN IT: Engineers and machin-
ists to make granual and plastle metallic egacklng in
your spare time. No machiner required. Better
write us about it. Ideal Metallic Packing Co., Box
52, 8t. Paul, Minn.

TL.EARN TO MAKE old dry batteries good as new,
1, cent each. C. A. Smyth Co., Yankton, 8. D

SPRECIAL: We have speclal work, speclal club
plant, among a special class for solicitors and sales-
men of speclal abllity. A speclal galary and expense
contract for five such men. Saunders, 46 Jackson
Blvd., Chicago.

PATENTS FOR SALE

EDUCATIONAL.

STUDY EBLECTRICITY AT HOME—A complete
electrical course at home, containing 20-page detail
book, 220-page text book, 200 experiments and over
100 pieces of apparatus. Price, complete, only $5.60.
Catalogue “P8" explains this and other remarkable
g_ite;s. Thomas M. St. John, 848 Ninth Ave., New

ork.

FOR SALE—Practically new set Cyclopedia of A
plied Electricity. Five volumes: % leather hlnding:
Cost $19. Leaving town: will sell for $9. Address
{F. E. 8.) 1156, Popular Mechanies, Chicago, Ill.

TE-TO-DATE TABLES for machinists, metal-
workers, etc., for 256c. Your money back if you've
seen anything so easy to reach. J. Meyer, 1093 Kin-
nickinie Av., Milwaukes, Wis.

FOIR SALIE—Will =ell outright or on
1id or eover for dinner
Easy and cheap to
merit.

PATENT !
royalty patented ventilated
pails, dairy and culinary vessels.
manufacture. A household article of great

Big sales. Profits can be made with little capital to
nsh same. Address Ervan L. Bauer, Wellsburg,
. Va.

FOIl BALL—Patent No. 886969, iron or gteel fence

ost. Will sell outright. Requires no wire stretcher.
ake me an offer. Address M. L. Doyce, Carroll,

Towa.

“—TATENTE S®0OLD ON COMMISSION. If you

wish to buy or sell a patent write to E. L. Perkins,
President Inventors’ Exchange, 84 Broad St., Boston,
Mass.

INCREASE YOUR EARNINGS. Interestlng book-
let free, Standard Bhorthand School, Box 302, Wash-
ington, . C.

MONEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put on
the market. They have money for the right inven-
tions in utility, amusement and advertising noveltles.
What have you got that's good? Reach this field
through *The Novelty News,” 171-5 Washington 8t.,
Chleago. Trial 3 months, 25 cents.

FOR BALE—International Correspondence School
course on Bridge Engloeering. Paid up in full. Full
get text books. Address 1284, Popular Mechanics.

SPICIALTIES AND PATENTS of merlt are bought
and =old by the American Commerce & Bpeclalty Co.,
Incorporated, 95 Dearborn 8t., Chicago.

MACHINE for making drain tile and simllar arti-
cles from cement.

A combination roller and Ice skate. Costs but
little more to manufacture than the ordinary roller
skate. and can be used with runners as conveniently
as the best ire skate. An all-the-year-round seller.

A plumb-bob for use hy carpenters, bricklayers,
machinery erectors. Costs at retail 50 cents. lls
at sight.

An attachment for hair combs for drying the halr
after shampoo. Can be made at an expense of 15

nis.

(ombination wrench, pliers, wire cutters, thread
renewers on bolts, ete. A drop-forging tool. Useful
to automobilists, farmers and evervbody needing a
combination tool of the kind stated.

Meat chopper that cuts faster, better and easier
than any other on the market.

Corner-plece for fastening boxes, trunks, screens,
ete. Made from stamped metal In one operation.
Costs less than 14 cent to make.

Folding dinner pail. Made of tin. Will held
coffee, pastry and meat in gseparate compartments.
Can be carried in pocket when empty.

Copy-holder for typewriters. Can be adjusted to
any position; used with any machine. osts 75
conts to make and retalls at $2. Have tools, etc,
to make. No cash but royalty asked.

I MAKE designs and drawings for post cards and
noveltles. Lettering, cartoons and advertising illus-
trations of all kinds given prompt and eareful atten-
tion. Alfred B. Bury, 4746 Langley Ave., Chicago, Ill

CHICAGO COLLEGE of Advertising certificate of
gcholarship In advertisement writing, value $40, will
gell for 840, Ad writers make $£25 to £100 per week.
Address 1231, Popular Mechanics. ,

SLETTERING;” 20¢: “TINTING,” 30e.
slons of Pipe, Fittinzs and Valves, G0c. “Wireles:
Telegraphy,” 30c. Bmokestack Dimensions, 45 slzes,
:;:(}c. "Etﬂ:cturnll !I'}raftlng." Inew book, #1, 25¢ for
our months (trial). Drowning's Ind inl -
gine, Colllnwood, O. ' RELEL Magn

FOR SALE—Three courses In 1. C. B
drawing ($75), surveying and mapping
complete bridge engineering (%85), with drawing in-
gtruments and full =etz of bound volumes complete,
:gi-ii&ten E;l] Bi:ﬂpff ﬁuu (‘;"ili fEHE_"];l iruurselt, At one-

r rice to Be uick. ¥ (L A
Schnelder, Clinton, Mu?' il Lonie

Dimen-

Mechaniecal
($64), and

INVENTORS—If you are an Inventor., sen
our free Booklet B, containing a list of “Whgtf:;
Invent and What to Avoid;” “Patent Facts vs.
Patent Fancies,"” and “The Inventor's Harvest
Season.” Address Patent Bureau, Popular Mechan-
ics, 160 Washington 8t., Chicago.
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FOR SALE—Cyclopedia of Engineering. Four wol-
umes. Bound In morceco leather. Nearly mew. Cost
19, Will sell for 85. Address (T. L. U.) 1158, Pop-
ular Mechanics, Chicago, 111,

ELECTROCRAFT, 93 Griswold St., Detroit, Mich.
Mozt practical elecirical magazine in existence. Cor-
rect methods and diagrams in wiring and construe-
tion work clearly presented. Sample copy sent for
10 eents,

OPFEX A MIRROR FACTORY—We teach pnd
trust you. Sample and particulars, 10¢c (none with-
out). Hullinger's Mirror School, Frangj_-sville. Ind.

TELEGRAPHY —Clrcular free,
matic teacher; flve styvles, $2 and up. Omnigraph
Co.. Dept. J., 29 Cortlandt street, New York.

i I'T's PRINTED—MacDonald can supply It—
Domestic and PForeign publications of every deserip-
tion—FPlays—reading and recltation books—Dramatie
Journals supplied by mall. *“Catalogue I'. M. sent
free,  Chas. MacDonald, 53 Washington 8t., Chl-
cagn, T

PRIVATE PRACTICAL INSTRUCTION in the En-
gineering use of Algebra, Geomvt{.‘r;}‘. Logs, Trigonom-
etry Sliderule, ete. Write Geert Blanuw, 111 East
Seventh 8t., New York City.

Wonderful auto-

FOR SBALE.

FOR BALE—Omne brand new Woadpecker gasoline
engine, 3% h. p. No foundation reguired. Wired
and f;:u_*d. ready to rua when it arrives. Complete
in all respects. Price, $08. Regular price, %150,
Address 2153, care Popular Mechanies,

FOR BALE—11% and 2% h., p. gasoline engine;
8 h. p. electric motor; 2 emery stands: a lot of Co-
lumbia dry batteries: castings for 2 h. p. gasoline
engines, . I, 8chulg, Ilox 176, North Chicago, I11.

THHEE LARGE DRAWINGS of side-tank locomo-
tive, 4-8-4 type, 1906 copyright, Washington, D. .
Good for model or for real locomotive for hill climb-
ing. Drawn to sgcale, 3% io, to 1 ft. Sent post free
for $1.50 to any address. Apply Willlam Coan, 1910
E. Tist 8t., Cleveland, O.

TIIE IDEAL HAND PFOWER PLANER is ready.
Price, $40. The complete tool. Right or money
back. Bend stamp for particulars. Ideal Works,
257, 39th St.. Brooklyn, M. Y.

WRITE 1257 for bargain list of fine tools, wood
and metal working machinery.

FOR SBALE—Colored (7x9) picture of the famous
chief Bittlng DBull and big bargain sale list of eurlos,
all for 10 ecents. George J. Tills, Alblon, N. T.

FOR SALE—Engine lathe, swinge 9% in., takes
25 in. between centers. Complete with full set
change pgears to cut all size threads, 3 to 40 in.;
price only £39.50, Address L. F. Graommes & Bons,
Allentown, Pa.

OSCILLATING ENGINE. Reversible 1x2 cylinder.
Will furnish the castings in aluminum, brass or iron.
Send H0e for the drawings ; it explains [t=self. Just
what the progressive amateur mechanics want. Ba-
lineville Model & Machine Works, Ballneville, O.

FOR SALE—Fifteen h, p. Fairbanks-Morse gasoline
engine, with tanks and mufller; In good running
order. I'rice, $250. Address 21051, care PPopular
aorrhanies.

PO BALE
searchlights and generators;
No. 2 and Blick Neo. 7 typewrlters:
raflroad watch: all perfect; cheap for ecash.
610, Mountain Irale, X. Y.

FOR SALE—One J. B Colt earblde feed acetylene
generator, 10-light, nearly new; is perfectly satisfac-
tory. Simplest and best made. HReason for selling,
want a larger one of same make to light several
buildings. Cost £75; will sell for $60. W. L. &
M. I’. Long, Marshiield, Mo.

ALCOHOL RTOVE—The best invention of the age.
Burns either grain or wood alecohol and only con-
sumes 2 cents worth of alcohol an hour. Is abso-
lntely safe. Can be blown out like a candle. Wil
gupport u vessel of 100 pounds. Never gets out of
order. Does not smoke and forms ne scot or odor.
Will heat water more rapidly than gas. Regular
price $1, bot to introduce them will send them. all
charges prepaid, 63¢.  Los Gatos Novelty Co., 510,
160 Washington 8t., Chicago, l!I.___I_ e

FOR SALE—5x7 folding Sencea eamera, extension
bellows, $45: symmetrical combinaton lens. Very
complete printing and developing outfit. I'rime con-
dition. Enclose stamp for particulars. L. E. Reznor,
T Earle =t. Greenville, 'a.

NEW INVENTION—Water 2t Fita inte any
ordinary tea kettle. Guaranteed two guarts per hour.
rice, £2. Express prepald in T 8. $2.50. Agents
T. Adams Co., 308 W. Polk

Two pairs Miller 1907 mirror leng
perfecily new ; Ollver
2100 Waltham
Box

wanted. Clreulars free.
2t.. Chicrago, R

FOR SALFE—Steam  launch  “lope™ 28'x(/x22";
gpeed, N miles: seats 20. Launched May 1, 1906.

Will zell for less than half value. For full deserip-

tion and pries address Will 1. Gilbert, Dowaglac,
Mich.
MODEL AIRGEHIFP, 00 CENTS: complete set of

lne nrints and directions for making inexpensive
?md ninsilv made model alrship. This ﬁttle machine
offers a eplendid opportunity for siudying the fasci-
nating problem of aerial navigation. Of profound In-
teroagt to the master mechanic as wnl'L as the amatenr
experimenter. I'. Ganz, 518 South Fifth 3t., Minne-
npolis, Minn.

FOR SALE—10-in. scrow  cutting lathea at

‘holesale: also tools. Bend 10 cents for set of
II‘::E:!T Rolle to Tibeetts, Putnam, Conn.

BIX h. p. v"x5", 8 h. p. 5"x6%", 10 h, p. 5"x8"
four-cyele engine oastings, ready to assemble or nearly
s0.  Each engine fitted with coll, carburettor, pump,
oil cups, valves, piplng, cocks, ete.  Must =el]l quick,
Baerifice. Dg bargain., Stamp for partlenlars, Her-
cules Englne Co., Newhurgh, N. Y.

WIRELESS TELEGRAI'I INSTHRUMENTS., Twen-
tyfive cents (no stamps) brings directions for making
experimental receiving instruments, THrections for
making 1-in. spark Indoction eoll at same price. Blue-
printed diagrams with each set, Auburn Utility Co.,
7644 Emerald Av., Chicago, I1L

FOR BALE—Combination billiard, pool and lbrary
table, mahogany, slate hed, imported French cloth,
set of billlard balls, pool ballg, six cues, rack, pins,
ete,  (Cost over £100. WIll sell for $60 on aceount
of $m—lng+ Used one year. O. J. MeKeown, Utiea,

—
TO EXCHANGE

WE RBUY, SELL AND EXCHANGE all kinds of
SECOND-HAND ARTICLESB. Correspondents all over
the country. Write now for onr descriptive lists.
We can eave you money. The Excelsior Sales Co.,
Lock Box 74, Dekin, 111

FORl SALE OR TRADE—One 21 h. p solin
maotor. Jos. Jaeckson, 2114 Main Htf nndrt‘:rs:ﬁ, Inﬂ?

TRADE {}R_H'A.L]-J- -Nearly new No, 7 Remington
typewriter. Want printing ontfit or will sell for
$80 cash, or $85 at 210 «down and £5 per month,

Harry A. Jones, Garden City, Kan.

FOR SALE Ol l'I?{{‘II.\Nfi'E':—hi‘n:lmﬂi'tP wind pat-
terns for fxiils two-evlinder opright gasol'ne engine
guitable for auto, marine or stationary use Alsp
first-class 2% h. p. motorcyele.  Wonld like lathe, or
what have you. Address O. Anderson, 438 Oak St
Chieago, TIL. !

TO EXCHANGE—Premo Sr. 4xh camers, cost $45 ;
Poco 4x5 camera, cost $25: some rare old books,
Want to trade the above singly for small gasoline
engine, visible typewriter or portable pool  table,
Write me what yon have. Address P., Box 505
Napanee, Ontarto, Canada, :

FOR SALE—d4x5 folding camera and
or trade for small lathe, What bhave ';gt?qu O;E.Ptrlr:ietll-
something.  Address 2154, eare Popular Mechanies,

MALE HELP WANTED

WE WANT A RELTARLE MAN in your territor
to operate our line exclusively, and manage the I:InusE
ness, which Is a big paying specialty every buyer and
geller may profit by, From %100 1o 200 pives com-
trol. References required. Address L. G, War=—=n,
322 Rallway Exchapnge, Chicago, IlL.
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SUBSCRIPTION AGENT WANTED in every town
by Keith's Magazine on Home Building and a Journal

of Modern Construction, both magazines §1 year: na-
tional reputation and circulation: heavily advertised ;
40 per cent commission on subscriptions. Easy, pleas-
ant, permanent work ; elther sex; restricted territory |
capital and experience unnecessary. Sample coples
and details free, Max L. Keith, Publisher, Minne-
apolis, Minmn.

WANTED—Two first-class tool and diemakers go-
ing into busines want some small articles or machin-
ery to manufacture. Locatlon near Chleago. Ad-
dress No, 2152, eare Popular Mechanies.

WANTED—Mechanics, engineers, electricians and
firemen, do you want to “get wise”? Send for n2-
page pamphlet containing questions asked hy the
different examining boards throughout the couniry.
Sent free. Geo. A, Zeller Dook Co,, 59 So. Fourth
at., ®St. Louis, Mo,

WANTED —Mechanical salesmen to handle terri-
tory for sale of new beoiler room deviee which selis
for $50 and pays for itself in a short time. Great
labor saver In boiler room. Every engineer wants
one when he sees it. An unusual opportunity for
gond men. Address 1162, Popular Mechanics.

1 MAKE CAREFUL WORKING DRAWINGS from
rough sketches: good work; reasonable. M. AL
Danlels, 3312-A, Merramee 8t., 8t. Louis, Mo.

AGENTS—YOUR PROFITS $12 a day from the
gtart. Exclusive state rights. A  high-class ap-
pliance. Sells for L0c. Great demand. Bomething
entirely mew., Small capital n-muniru{l. Secure your
territory now. A, F. Luzzi & Co., Van Buren and
Throop Sts, Chicago.

STRONG YOUNG MEN for flremen and brakemen
on all North American rallroads, Experience un-
necessary. Firemen, $100 monthly, become engineers
and earn £200. Brakemen, 275, become condurtors
and earn £150. Name position preferred. Age 20 to

30 : over 140 pounds and 5 feet 5 inches. allway
Association, Room 174, 227 Monroe 8t., Brooklyn,
N. ¥

LOCAI, REPRESENTATIVE WANTED—Ezxperi-

“nce unonecessary, If honest, ambitlons and willlng to
learn our business thoroughly by mail. Large ineome
assured. Write for full particulars. Address efther
office, Natlonal Co-operative Realty Ca,, 440 Athe-
neum Bldg., Chicago, 11i., or 440 Maryland Bldg.,
washington, D. C.

ONE HUNDRED DOLLARS PER MOXNTH salary
pald weekly to energetic man In each county to repre-
gsent hardware department. Established business. EX-

ense money pald in advance. The Columbia House,
E{-T. ("hieago, 111

“THE NOVELTY NEWS'—AN IDEAL ILLUS-
TRATED NOVELTY TRADE NEWSPAPER. Es-
serially valuable to Manufacturers' Agents, Manu-
acturera and Dealers in Novelties, Mail Order,
or anvone desiring to keep in touch with all kinds
of monev-making novelties., Trial 3 months, 25
cents.  “The Novelty News Co.,” 604, No. 171-5
Washington St.. Chicago.

WANTED—A partner to furnish money to patent
and finance several good inventioms, Address 2150,
care Popular Mechanies,

EVERY ONE that has a foot lathe should have
an Ideal Hand Dlaner. Now ready. Send stamp.
Ideal Works, 257, d%th St, Brooklyn, N, Y.

MODEL MAKING AND CONTRACT MANUFAC-
TURING for inventors., Lowest prices, Send draw-
ings for estimates. Murray Engineering Co., 3047 K
£t.,, Washington, I). C,

MISCELLANEOUS.

ONE HUNDRED imitation lithographed letter-
heads and 100 good white envelopes, only 80c, pre-
pald. 8. W. Mills, Preston, Minn.

MODEL TORIEDO BOAT, 50 cents, Elueprints
and directions for making model tur]irdn hoat easll
understood and easily made. Chas. B. Lansing, 62
N. Nevada Av., Coloradoe Springs. Colo.

LEATHER CASES, METAL BOUND, for small
novelties. J, C. Kenyon, Mfgr., Owego, N. X.

SPHONOGRAPH-SYMPHONY,” a wonderfnl im-
provement for Fdison machines. Write for nartiou-

lars. Irving Kimball, Inventor and Mfgr, %0
YWashington =t., Boston, Mass,

BOY LELECTRICIANS: 25 cents (no stamps)
brings direetiona for installing electric  burglar

alarms, including blueprints, Auburn Utility Co,
7644 Emerald Av., Chicago, Il

TOO LATE TO CLASSIFY

JUMP SPARK IGNITION COILE, 83.206.
in thermal efficiency, lowest in price,
ply Co.,, Lowell, Mass,

WIRELESS BPECIALTIES. Difficult parts of all
forms of deteetors, coherers, colls, condensers, ete.
Send for price list, Students’ Supply Co., Lowell,

Highest
Students’ Bup-

Maes.
FOR SALE—Violin and complete outfit at a bar-
gain, €. Camron, Monroe, Wis,

FOR SALE—A 10-volume engineering library bound
in moroeco. Cost new £50. Tz in fine condition.
‘H']Hl sell for $15. Address W. P., Box 425, Chicago,

CIVIL ENGINEERS, thoroughly experienced in
street rallway work, installing water snd sewer sys-
tems, ete,, should learn of desirable positions open at
oar 12 offices : salaries, $1,000-§3,500, Write us to-
day. Hapgoods, 305 Broadway, New York.

WANTED. -

ENGINEERS, ELECTRICIANS, MANAGERS OR
SUPERINTENDENTS—Did vou ever try to do
gomething In wyour line of work and get stuck;
then sit up late at night, reading books, data, ete.,
trying to find the information that would put you
right., and go to hed no wizer? Next day =ay, “1L
wonder who could entighten me on this subjeet.”
If vou send me one dollar I will give vom the de-
sired information correctly, and written in plain
language, or sketched so that vou ean understand
it. 1 have had 23 years' experience in above pro-
fessions, and am eonfident 1 ean supply your
wants. Give me a trial. If you think vou did not
get vour money's worth. T will refund it promptly.
Address Geo. W. Richardson, M. E, 2181 W. 24th
l., Chicago, IIL

WANTED—S8everal screw cutting engine lathes, 8
to 10-in. swing, in exchange for brand Dew attach-
gble bicycle motor outfits or gasoling motors from
114 to 5 h. p. In reply state plainly what you have
and whether foot or power-driven lathe. Shaw Mfg.
Co., Galesburg, Kan.

EVERY EXNGINE works better when packed with
“Eureka Packing.” Your dealer will furnish it.

TOOL HOLDERS—Da you want the hest tool
holders made ¥ If 80, ask for our list. Address 2167
Popular Mechanles, g

FOR SALE—3 h. p. motorcycle, excellent condition ;
1903 model Colnmbia bieyele: 1 pair new 28x1% Fisk
nmtlrmrryr'!s-. {lros: 2 apark coils: 1% h. p. bleyele
engine, partly fnished ; 2-inch wirelesa tel i
Address 2156, care Popular Mechanles, SEraDh: coll

To Fill Your Want

Use a “‘classified ad.” If
yvou want to sell, buy or
exchange, you can’t beat it.

3 CENTS PER WORD

Copy received up to Janu-
ary 3rd for February issue.

Popular Mechanics Co., ™ ‘i Chicago
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{ What does an education mean to you? Why plod along in the rut of
every-day hum-drum when you can so easily fit yourself for a recognized place
in the world of business? Y our individuality, your personality, your very man-
hood is merged in an organization where you p{ay no thinking part. You are
a mere cog In a maze of machinery. You are necessary only as a cog is nec-
essary. You drop out and you are readily replaced by another. The machin-

ery may even run smoothly without you. You are not unnecessary—but you
as you are unessential.

THE EARNING POWER OF BRAINS

{ How to change all this> How to become again a living, breathing, thinkin
human being? How to create, originate, command, direct? One word EDU-
CATION tells the story.

(] Education is the watch-word on the battle-field of business. It is the power
that keeps the business machinery whirring away. It is the force that throws
the lever. Education is the whole foundation and ground-work of the business
structure, Without it you are a mere grain of sand in a business desert—a

drop in an infinite ocean. With it you are a man among men—a thinker, a
bram worker, a producer.

A STROKE OF THE PENCIL—THE FIRST STEP

 Why, then, don't you take the first step no%; we will help you. Lack of time
or money need not stand in the way. All that you have to do is to take one
moment no%. Check the subject of the ht]slt below that you wish above every-
COUPON~CUT OUT AND MAIL TO-DAY = thing else to master and mail it to us.
" We will advise you—we will tell you

how to accomplish your desires—we

Pleaae gend me zm—gxgﬂ handhook, I am inlerested in
the cowrse marked *X.'

Papular Mechanics 1-07

Ay e e et will place the facilities, the very work-
e oS % Flas beoee you ol csuge you
-+ Electrlc Raibways cass Igt;ri.r:;‘l:ul - for this he]p EE’SOIHfEI_? nafﬁmg. If
- Mechasical Englncering I Complete Archifecture you do not follow our ideas, if you do
I Patte Drattiag - Cotrocirs ant Buieercourne | MOt take advant&ge of our offers, we
oo Meutng Yentlaton 484 ... Woolen and Norsted 6oods course. || - are the losers not you—you havegained
....Hﬂl::rl;lilllluﬂll .ll::-lllw!lcrﬂrrﬂ Course (Mt “]“ﬂble infnl‘matinn, hlve hﬂd a Iight
] = R it seuoaiy " " 28 4 thrown-on your life’s work and future

development and without a penny's
worth of cost.

 Send in the coupon—not
tomorrow, not next week—

but now, RIGHT NOW.

IR o m i o s wa s e vl e i e

AdAresE covarivnnes

American School of Correspondence
3316-26 Armour Ave. CHICAGO, ILL., U. 5. A.
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YOUNG MEGHANIGS, ATTENTION!

Ff The Navy mwomavia {f

mechanical trades.
Special training schools provided for Electricians, Ma-
chinists, Carpenters, Plumbers, Painters, Shipfitters,
Blacksmiths, Hospital Attendants, Musiciang, and Clerks,
besides the Training School for the Seaman Branch.

Following is the pay in different trades:

Machinists, - %40 to $70 Coppersmiths, - - $55
Electricians, - 30 to 70 Blacksmiths, = = 50
Wi/ Carpenters, - 25 to 70 Shipfitters, - $40 to 55
% | Firemen, - 30 to 35 Yeomen (Clerks), 30 to 70
<% Plumbers and Fitters, 45 Hospital Corps, 20 to 60

Monthly pay is increased by allowances for continuous
service, good conduct, extra duty, &c. Every recruit
eupplied with a $45 clothing outfit free; food, lodging
and medical attendance in addition to pay.

Age limit for mechanics, 21 to 35 years; men between
17 and 25, without a trade, can enligt as Apprentice Sea-
men and be trained for the duties of Seaman.

Only American citizens of good character accepted.

For further details apply at the nearest Navy Reernit-
ing Station, or address

BUREAU OF NAVIGATION :: NASHRGTON.D.C.

“YANKEE”” TOOLS/ | stuny ELECTRICITY AT HOME

WITHOUT EQUAL "

J IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE |

RATCHET AND 1
SPIRAL-RATCHET
SCREW DRIVERS |

also DRILLS !

OWN YOUR OWN LABORATORY
ASK YOUR DEALER { For £35.00 wo offer a complate electrieal lahoratory

with manual giving illustrated directions for T=-
forming &5 experiments, coverlpg the entire field of
Magnetism and Electricity.
This laboratory 13 now in nse in over three thousand
of the best schools and collegres In America. It has
the endorsement of the foramost sducatorsin the land.
With oar Hustrated manusl it may beused in the home
a3 well 45 in the school.
You cannot be a practieal electrician unless you study
with practleal apparatus. We manutaeturs mors
educational apparatus than any other firm in America.
Ouar eleetrieal laborstory is the best made. Write for
our manual and proposition.

COLUMBIA SCHOOL SUPPLY Co.

| Department E. INDIANAPOLIS, IND.§

TO SHOW THEM

SEND FOR OUR

“YANKEE’” TOOL BOOK
SENT FREE

MFG. CO.

PHILADELPHIA, PA.




A Amas. Ireasure
THE O

M
T

| Water Motor
. S Attaches to Any it
Tms 15 T F ““Lirrie Wonoes'
Powes aucet Warer Moron, 1907 Monen
GUARANTEED TO
Sharpen Cublery Run Massage Vibrator

Polish Silverware
Wash Bottles
Beat Eggs

Run Cooling Fan
Run Sewing Machine
Pun Dysamo

Tais CoxsEcrios
Fite Avy Favrgr

and countless other uses

"The Handiest Machine in the World™ and is the orfginal
favcet water motor, and Gl omne il i Peneer enoeggh 1o e
out of the toy class, Beware of unsatisfactory imitations
which copy our claims, but nof gur motor,

Price, including motor, emery w heel, bufling whee,
Polishing wheel, pulley wheel, silvar polish, steel polish,
washers, ete., 34,00 complete, SPECIAL! $3.50 and this
ad, gets it until Jan. 1st, Batisfaction guaranteed. Wo
ship the day order is received. Send remittance to

WARNER MOTOR CO., Inec.
Dept. 14, Flatiron Building, NEW YORK CITY

Attractive free descriptive booklet, *Warze Moroxs'' on Foijuas?

Utica Round Nose Burner Plier

A handy tool in the aome, in the office, in
e study, when on a hunting or fishing
trip. Convenient to carry in the pocket,
ou cannot fully realize its value until
you have used it, then you will not
part with it.

Have you st ipped to think whag
anacoeptable (CHRISTMAS 418+
i ould make You hawe

plvased with spoh o nERREDE. |
Iy your dealer hds not got
them we will send it to any
Bddress in the 7, 8. onore-

eetpl of price.
Regular Finish Black

H 1 : K o
e UTICA
$1.00 Each Are Unequaled [n
UALITY
Every Tool ESIGN and
Gaaranleed FINISH g
Take no Substitute

If your dealer
has not got them
wrife ws.,

EVERY TOOL GUARANTEED

RADE MARHN

WRITE FOR bumm CATALOG
Utica Drop Forge & Tool Co.

73 Genesee St., UTICA, N. Y.

FOR YOUR BOY

Let us Suggest

e GAS CANNON

The Ideal Holiday Gifit

A marvelous Toy Cannaon, absolutely practical and lasting,

positively free from danger, Realistic in every respect, but

(8) Can be fired In the honse with absolote sequrity.

ib) Loads Aantomatically with a harmless Eas,

fel Fires 30 shots & minute.

(d) COSTS ONLY 1 CENT FOR 500 SHOTS.

le) Shoots a wonden or sork projectile accorately, but not hard enough
to be dangeroun.  Just right for toy soldiers pud forts.

{f) Mnkes n roport loud as o stnall dynamite firecrmcker,

(gt Positively no powdar, ma smoke, no odor in the houss.

(h) ABSOLUTELY SAFE for old ar FOUIE.

(i) Discharges by pulling a lamyard exactly like a real ennnon,

ij} Igmited by alectric fpark, Nofusg or fire of any kind

These remurkable claims we positively goarantee, If after
a weak's trinl you are not delighted return the cannon. We
will at onee refund your money, and yon may be sare that
Mr guarantes could not appear in this perlodical unlesz wa

made good our every promise,
SPEC]AL! For the Holiday $3 50
Season anly, .

and this ad. gets it. Ample time if you ORDER TODAY.
We ship immediately., Free deseriptive Booklet entitled
“SPARKS'" on request,

WARNER MOTOR CO., Inc.
Dept. 6 Flatiron Bldg., NEW YORK CITY

For HIS New Year
Trade Emblem

FOR HUSBAND, SON OR SWEETHEART

SPECIAL

OFFER
20c
and
This ad
or

25¢

in Cash

For JAN.

only

iAo rid

ACTUAL SIZE Mo 16956

Price advances
-
feb. 1st to

ollc each
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