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AT A COST OF
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OUR success in life depends upun the careful thought with which you have planned your

career. You cannot succeed unless you give at least as much careful thought to planning your journey
through life as you would a fifty mile pleasure jaunt. If you are a young man without a profession or trade,
the study of electricity offers you endless opportunity for a successful career. Every new sky-scraper, factory,
power-plant, increases the demand for trained electricians. In this age of electric elevators, trolley cars,
the third rail eystems for subways and elevated roads, the ever present telephone and telegraph, the man who is
efficient cannot help but be successful.

The electric light has driven out the lu.mp and the gas plant. even in the most rural districts. The present dn}r farm
house is not complete without its telephone. The big railway sytems are substituting electricity for steam, even over
long distances. The inter-urban trolley service is developing to such an extent that sleeping cars and diners are now a
regular feature on many lines. A fortune awaits the man who perfects a storage battery for automobiles which
will run a car 100 to 150 miles without recharging. Under these circumstances, with such opportunities open before
you, do you think that you can make any mistake by devoting a few hours a day to the study of electricity?

CYCLOPEDIA

APPLIED ELECTRICITY

Five Handsome Volumes
Each Nearly One Foot High

Complled from the most valuable instructlion papers of the American School of Correspondence. The suetess which
the School has had In teaching thousands of electricians Is In itself the best pogalble guarantes for the work, The
volures contain the essence of the most successinl methods yet devised for the education of the busy workman. ’
The rufes and formulas are In every case presonted in a very gimple manner, and every prineiple is illustrated = .

with special diagrams and practical examples. .Amenfﬂn
We emplay no agentr. Our books offer the best plan to demonstrate the superlority of our

methods of instruction, and in order to prove this to the public we offer the Cyclopedia a O o Sf-llﬂll! g

I
BT

Special $19.80 Price, for 30 days only i >€,‘FP Cnrrl:!pmul-
The set regularly sells for $30.00
Bent express prepald.  Study the work earefully and If satisfactory send §2.00 within ona s ence
week and pay 8200 n month until the Speeinl #1950 Priee {8 paid. If not adapted to your o Mﬂmﬂmﬁﬁfﬁﬁlaﬁ:
needs we will send for the books at oor expense upon notification. P froe cxamitration . I will aand
o 200 pages = 000 full page plates - ¥ within a week and #2 o month

untll 810.80 is paid; otherwisa I will

Bound in th‘mﬁﬁm;z u-d“ “dﬂn:-i:a:l::mulr marbled tops This One
American School of Correspondence ... ||| 1M HFANINI
— CHICAGO

T )N rF._.10 .Y
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Do You Wear Glasses?
Does Your Wife, Mother, Sister?

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

N ally for that purpose:

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

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making a # %
longer handle. Nickel plated. § 3
Price, 20 cents.

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

N AREL S STRRRE T L Eh
PR AT AR A

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

Ask for complete Catalog No. 17AP of Fine Tools

THE L. S. STARRETT CO.

ATHOL, MASSACHUSETTS, U. S. A,

sl
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SUBSCRIPTION:
In United States, and its possessions, and
Mexico, per year, postpaid -
To Canada and all countries in the Postal
Union, postpaid, per year =

$1.00
$1.50

All subscriptions are discontinued at expiration
Please examine the date printed on your wrapper
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e vz $10P Notes Series aversen

¢ One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub- |

lished during the year past, in our ‘“Shop Notes Depart-
ment.”” Three volumes of the series are now ready.

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

228 pages  Vol. 11, “Shop Notes for 1906.” 555 nustrations |
228 pages  VOL. 111, “Shop Notes for 1907.” sso uustrations I

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMESI

¢ 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.

q] 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. GHICAGU
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Ten
PerGent

Per Yeanr
A DIVIDEND NOVEMBER Ist, 1907

AND EVERY SIX MONTHS
THEREAFTER AS EARNED

PRESIDENT CHARLES E. ELLIS

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

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

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

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

A FIHM WITH A HEPUTAT"]N My booklet, “*A FIrM WITH A REPUTATION,”” tells you

==all abont it. Bend for it today. As yon may know, I
have been President of one of tle largest and most influential Associations in New York City for the past
nine years. I am proud of this Association. I want you to be proud to be my co-partner in this
enterprise. 1 am sinecers when I say it will be for your interest to write me today. Fill out eoupon

below and send to me. I will send you my booklet, “‘A FirM WITH A REPUTATION,” and a personal
letter by return mail.

PRESIDENT CHARLES E. ELLIS, 607-600 West 43d 8t., New York Clty.
Please send me 'ﬁmu boolklet, “A Firm With a 3‘52‘, utation," and your personal letter by return m:.!l I
promise to read bolh carefully. ours slncerely,

Name ......

Post Offlea.... ..
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] Valuable Book for Letterers

Modern Show Card Lettering, Designs, Etc.

i NEW AND REVISED EDITION =<3

A practieal treatlse on Up-to-Data Pen and Brush Letter-
ing, giving Instructions respecting many styles of letterng,
_Pmlt on, movement, shading, s ng, designing and ar-

angement: with (llostrations of large and small letter of

- each alphabet, together with a full analysis and diagrams of

miaking neat and prominent figures off-hand for Pries Tiok-
ats, ate.

Over 150 illustrations of finished show cands and price
tlekets are given with practiesl instruetion, outside of a
large variety of standard show cand alphabets.

ﬁ This book is far beyond anything ever published in this line. It contains solid
practical common sense instruction—i book that is free from absurd theories and
mystifying kinks and contains 2,000 advertising Phrases for Cand Signs, Posters, ete,

The price of the book I3 but $1.00 dellverad to your address. If you find book not
as represented, you have the privilege to return the same In good condition within
three days, a.mi I will return the money.

Address W. A. THOMPSON, Pontiac, Mich.

A NEW MONTHLY MAGAZINE

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

No Card Writer can afford to be withoat it a single month. It will be a eredit to
tha erafr, an ingpiration to the worker and a delight to the eye. Every page, every
article, every fllustration will be clear and diztincet. It will show you how (o Improve
your skill, how to enlarge your field and how to make money.

One Dollar per Year Ten Cents a Copy No Free Samples |
Write for prospectus. Address

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

250- Boo KS 2 5 c- ggﬂi.rlj%lnul Mustrations, [In the press.] 25 cents,
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ELECTRIC GAS LIGHTING. How to Ingtall electele
gas lgniting apparatus, fncluding the jump spark and
ELECTRICITY. The study of, and Its laws for be. | ™Wultiple systems for all purposes. Also the care and

ginpers, comprlsing the laws of electrie corrent gen- | #election of sultable batteries, wiring and repairs. Ry
eration and fow, Obm's law, galvanism, magnetism, | H. 8. Norrle. 101 pages, 57 illustrations, paper. 25
induetion, principles of dynamos and motors, wiring, E"%‘% postpaid,
with explanationg of simple mathematick as upﬁlimj E LOCOMOTIVE, simply explalned. A first In-
to electrieal calenlations, By N. H. Sebneider, with | troduction to the study of the locomotive engine, their
65 original illustrations and & tables, 25 cents, post- | OeslEns, construction and erection, with a short cate-
paid. chism, and 26 illustrations, 25 cents, postpald.

DRY BATTERIES, A practical handbook on the WOODWORK JOINTS, How to make and where to
di-skgnlng. filling and finishing of dry batteries, with "-“'f them; Including mortise and tenon jeints, lap
tables, for automobiles, gas engine, medical and eofl | JoInts, dovetnll joints, glue joints and scarfing Jjolnts.

work, electrie bells, alarms, telephones, experiments, With a “h“ﬁ::f om clreular woodwork, revised and

and nll purposes l‘quIJJrfngEl.L':l firat-rate battery. Fuolly ;gl%rﬁij"g editlon, 101 pages, 1758 {llustrations. 25 centa,

fllastrated with 30 orlging rawings. 20 cents, post- - J

3 2 | Hgﬁux. ELECTRICAL MEASURING INSTRU-
ELECTRICAL CIRCUITS AND DIAGRAMS. Beling T8, describlng the making and using of the dif-

a selection of origionl up-to-date and practleal dig. | ferent instruments, fully Hlostreted. 25 cente, post-

grams for installing annunciators, alarms, bells, elec- paid.

tric gas lighting, telephones, eleciric power light and METAL WOREKING TOOLS AND THEIR USES. A
wiring efrenits, induetion eolls, gas engine igniters, Handbook for Young Engloeers and  Apprentices.
dynamos and motors, armature windings. By N, H. Ehowe how to nge slmple tools required in metal work-
Schneider. 25 cents, postpald. | !n% und model makiog., I1lustrated. 25 cents, post-

ELECTRIC BELLS AND ALARMS. How to install | Pald.
them. Ry N. H. Schneider. Including batterles, wire THE SLIDE VALVE. Simply explained for working

and wiring, ecirenits, pushes, bells, burglar alarms, | °¢PEineers.  Fully fllustrated. 205 cents, postpaid.
high and low waler alarms, fire nlarms, thermostats, DIAGRAM OF CORLISS ENGINE. A large ENEray-

annunclators, and the locating and remedyving of faults, Ing giving a longltudinal sectlon of the Corliss engine
With 5 original disgrnms. 25 cenis, [Hlittpuhl. exlinder, showing relative positions of the plston,
MODERN PRIMARY BATTERIES., Thelr construes steam wvalves, exhaust valves, and wrist plates when
tlon, uge and mointenance, incloding batteries for tele- cut-off takes place at 14 stroke for each 15 degrees of
phones, telegraphs. motors, electrie llghts. induetion | fhe cirele.  With foll partienlars. Reach-rods and
colls, and for ull experimental work. By N. H. rock shafts. The clrele explained. Wrist plates and
Schnefder. 94 pages, 55 Illustratlons. The best and Eﬁi‘;’r’?‘w Ef;:“{'.?rig“ !"rmﬂlfuml'.‘ H“'H Pr"lmdm “

latest Amerlean book on the sibject. 25 at- i BIEE 1. - 1. < Cents, postpald.
MEct. &N tenth, post INDUCTION COILS. A practical handbook on the

PIEXPERIMENTING WITH INDUCTION COTLS, . | fomstruction and use of ehock and spark coils. With 35

8. Norrle, author of *‘Induction Colls and Coll Mak. | ilustratlons. 25 cents, postpaid.
ing."" A most Instructive little book, full of practical JOINT WIPING. Practical hints for heginners In ¢

and Interesting experiments, fully explained in plain | Plumbing. Fully fllustrated. 25 cents, postpald.
language with numercas hints snd suggestions for even-

headings:  Introduction;  The Handling of Rehmuors POPULAR MECHANICS

Coll; Experiments with Sparks; Effects In  the
Vacuum; Induction and Wireless Telegraphy. with | 160 Washington St., i CHICAGO

Please Mention Popular Mechanica
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Always Hold Themselves Open to Consider
WAYS AND MEANS FOR SAVING TIME AND LABOR

STAR EXPANSION BOLTS and STAR SCREW ANCI‘IORS

'.LI senwn“ EKPAHEIGN“

Offer the ways and means for making all sorts of fastenings to

Brick, Stone, Concrete, Tile and Other Masonry

At a saving of about 50 per cent in Time and Labor

STAR EXPANSION BOLTS AND ANCHORS are made to fit
every size of Wood Screw, Lag Serew and Machine Bolt. They
operate quickly and easily and insure clean-cut dependable fastenings

Catalog and Samples on Reguest

STAR EXPANSION BOLT CO.

¥
142 Lake Street fa:tnry and Gen’l Offices 147 Cedar Btreet

CHICAGO, ILL. BAYON Nf’ N. L NEW YORK, K. Y.

A Genuine Opportunity in the Navy

Is awaiting any voung man of good character
and wuuml health, and it is wor 111 his while to
consider what the Naval service offers him.

The pay is good—8§16 to $70 a month, free
of living expenses—with a chance to increase
his wages by various allowances; liberal pen-
sion if r11=r1blcd, and retirement on 34 pay
after 30 vears’ service. A chance for a man
with a knack for mechanics to learn a trade
at one of the Naval Schools, and ht himself
for a competent livelihood, either in or out of
the Navy. A chance to develop a sound physi-
cal body by fresh sea air and various forms of
athletics.

Advancement does not stop with the highest enlisted
ratings, but a4 man may become a warrant oilicer, and
if especially capable, may try for a commissgion,

AN ILLUSTRATED BOOKLET

telllng all about the Navy, will be sent free upon applica-
tion to any Navy Recruiting Station, or by addressing

BUREAU OF NAVIGATION

| —
DESK 69 >
Petty ﬂfﬂccr First Class,

Chief Petmy Officer,

I NAVY DEPARTMENT, WASHINGTON, D. C. Navy.
_._‘
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Have you seen the New Improved

BUCKEYE TRACTION DITCHER?

—— Sold to comn-
: e L T traciors on 6
P L - T days' test be-
o . fora asking for
settlement.
Works in hard
pan and shale
rock, whera it
can be faken
out with the
ordinary pick,
Paszsesovertha
wnr}: but once,
cutting toa per-
fect grade If
desired.
Write for eata-

log H, also re-
print article
giving euble
yards cher
will handle per
dayand thecost
of operaling.
| Read the followlog
testimaonial:

CANADA
Pincher Creck, Alta, Can., Tth March, 1906,
The Buckeye Traction THtcher Co., Findlay, O,

Gentlemen i —Aftor nsing for four months the 24 in. I'T'gs {t. Dnicher 1
purchinsed from you, I am able to give you the following resulis:

In good loam the machine can ave 2 500 ot of @ foot ditch per 10
Yours, includimg delays and stops 1o hard, dry clay thot leaves a polish
on the sides the machine can ba counted on to ol #00 feet per day. In
gravel thesize of o man s fist it will dig 750 feot per day; numaerous stops
are required to pick the stones that may roll into some part of the ma-
chinery.

i ];ﬂu dng In ground composed of gravel and bonlders lnrger than a
man's head, but i35 is not economical. 1 nmn satisfied that the machine
will do the work of 100 men at one-teath thoe cost of hand lalor,

Yours truly, Jd. E. Wooos, O. E.

The Buckeye Traction Ditcher Co., Findlay, O.

2473715 Machine.

ADVERTISING SECTION

New Hawks Water Heater

We Introduced and built up the trade from ﬂh’:mg), of

the Peerless Kitchen Boller. That experience developed
our latest and highest efliclency economy.

- —==z THE HAWEKS

WATER HEATER,

H of which we are the

sole manufacturers,
This heater is guar-
anteed superior to
[ all others. Make
i thermometer test
af the heat waste at
Mue as compared
with the Hawlks,
We invite the oplin-
fon of any one fam-
fllar with sueh appar-
alus, a5 to the merit
of our heater, in
prineiple and con-
structlon. A4 Hot
Bath eosts 1l cenls.
Hot water through-
out the house at all
hours.

Gas or Gasoline
for Fuel.
We are speclalists in
Water Heating, also in

i

Ed 50N

= . Gasoline Lighting Systems
1 and House Heaters,
- | novel ling of highest clasa

specialties nocessary to the
sonvenianos and comford
of the mwdorn house n
city or couniry. It cosis
nothing to investigate AND

o d ] WE HAVE THE POSITIVE
i te B . I H PROOGFS, In writing, if
2 : located In o city plonse
glve name of your plomber.

| ES Tt 5 =)
Peerless Kitchen Boiler & Supply Co.
54 Dearborn Street, Chicago

The New Universal Square

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

EOIIIUERERE:

[E]
000000000000

3o 0L 05050 2.2 221 A0

iz &

AAY
3

Made in three
{ No. f—6 In.
Sizes< Ko, 0= 10 Im,
}H- 1—I1%in.

The only kick
coming on us 1s

thatwedid notfill
ornders Emmpﬂy.
Wea did not ex-

ect 80 heavy a
deamand. 1t was
not our fault.

If you have tried
get this tool from your
dealer and becoms disconraged
bacanse he was one who could not get
his orders for them, we advise yoo
that this condition has beesn over-
come by our bullding alarge country
fac-tory, where they are balng made
by the thousand, and every order is
shipped promptly.

1f your dealer cannot get them now, write direct

DUBY & SHINN MFG. CO., Inc.

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

Branchport Station

Publisher’s Notice to
Subscribers in Canada

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

The retail price on newstands will
remain at ‘!0 cents per copy as the
newsdealers’ supplies are shipped in
bulk by freight.

POPULAR MECHANICS

|

DBlaqgeos Maountinn Panaualoae Weshantirs
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Business %mrtunities

We have had placed in our hands for
negotintion patent rights on the following
inventions:

A gas light flasher sign which has all of
the advantages of an electrical flasher sign
and is much cheaper to manufacture and
operate. This sign is especially adapted to
smaller cities where gas ean be had, and
where electric. companies are disposed to
charge high prices for motors to drive the
electric flash signs. The inventor is a
skilled machinist, who can superintend the
manufacture of these signs, but needs the
eooperation of a business man with suffi-
cient ecapital to introduce the signs.

A pneumati¢ hammer which has proven
by actnal test to be superior in many re-
speets to the pneumatic hammers now on
the market. The cost of manufacture is no
greater than the cost of making the other
hammers, and at the priees at which said
tools are sold there is a very wide margin
for profit.

A combination tool, comprising pliers,
wire cutters, wrench of different sizes, die
stocks, ete, This is a high elass tool to be
made ont of drop forgings and is especially
suitable as an emergency tool for automo-
bilists.

A hand-rake so constructed that if a tooth
should be broken, a new tooth ean be readily
inserted by the user. The head of tne rake
is made of ecast iron or can be made of
wrought iron if desired.

An amusement device made principally
of wood on the general plan of a see-saw,
which is eapable of being made small enough
to be used in the house or large enough to
be used in public parks. A similar device
is being extensively sold at this time,

An eleetrical soldering iron in which the
copper is quickly heated and will retain its
heat.

The inventions above named have all been
thoroughly tested and are ripe for introdue-
tion to the public. The entire or controlling
interest can be obtained at reasonable fig-
ures in any one of the inventions named.
If yon have from $1,000 to #5,000 to invest
and are looking for a good opportunity of
engaging in the manufacture and sale of
articles for which there is an established
demand, we will be pleased to give further
particulars in reference to any one of the
above, or better still, would like to have
intending purchasers eall at our office and
make such personal investigation as the eir-
cumstances may warrant,

Popular Mechanics Patent Bureau
160 Washington St. CHICAGO, ILL,

ADVERTISING SECTION
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SHARPEN YOUR TOOLS

¥ou can save trouble and save time, you can do better
work with less effort if you have in your shop orhomea

PRACTICAL
GRINDER

It will sharpen any edged tool
In one tenth the tims thak
an ordinary grindstone will
sharpen it. The alundum
wheel will not heat the metal
= and take the temper oot
&, elther. We guarantee that.
Clamp it on tabla or bench,
hold Enlfe or tool lightly on
%rimllng wheel and turn.

hat's all. Any one can do it.

Uniform wheels for general pu work—special
beveled wheels for certain styles? ni Juu:nlmuumm.pim

A NECESSITY IN THE SHOP

A time and bother saver in the home. Nothing to get
ont of order, no water necessary, no chain to buckle or
belt to break. Bmall avd portable, will save Its cost
in a week v hen drills and tools are carried out of the
shop on outside work.

SEND FOR FREE BOOK

Practieal Talks About Practical Grinders. It will
st ttle the dull tool and dull knife business for you,
Ask your dealer or send to us direct.

ROYAL MANUFACTURING COMPANY

133 E. Walnut Street, - Lancaster, Pa.

CATARACT

A COMPLETE MACHINE SHOP is attained snitabla for 1 kinds of
repairing, experiental work or tool making, ing W
CATARACT PRECISION LATHE and ﬂ-ﬁﬁf‘ﬂﬁ’ﬂﬂ?ﬁ h:::;: m:rllﬂfir
applicaklo to a room in your home, o manufacturing plant or tool roam.

his is a revelation fow mechanics are aware of, and Is the most
practiceal, universal and intarchangeable outft ever d.le:iz'ned. If imters
ested sond for further information and complete entalogua,

MANUFACTURED BY

HARDINGE BROS., 10341040 Lincoln Avenae, CHICAGH, 0. 8. A.

ESTABLIEHED 1890

Plegee Mention Popular Mcchanicg




HAYNES

RELIABILITY
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Here is a Motor Cycle that contains all of the
elements of scientific construction —spring
fork and frame —to avoid jolting and make

: comfort.
Model T, Haynes Limousine It’s a Winner Everywhere
with it's positive control and marvelous speed
The makers of the Haynes have been develop it stands supreme among Motor Cyeles.
their car for 13 years. They know thelr car throug + :
and through., Yearafter year they have seen their Write today for our Catalogue and Prices.

old cars coma back after varied vuse and have spotted
here and there chances for improvements.

Thelr experience has developed for 1907 a car that k l 6
can be safely advertised for reliability— a ear that Mer e Otor 0’
ean be {rusfed. 1t contains no parts not made in the

Haynes Faetory, no prinelples that are unfamiliar to 1122 Twenty-sixth Av. MILWAUKEE, WIS.
the Haynes designers.

In these days, when every blacksmith Is buying
parts and assembling cars under a private trade-
mark, the fact that the Haynes factories really make
ererything in their car is a guarantee of Hayoes
reliability,

““ Hercules Detachable Cover”

The most wonderful invention in the Auto-
moblle Tire Industry. Agents wanted
everywhers. This is a blg seller. Terrl-
tory being rapidly taken. Write today
for booklet and prices. Special induece-
ments to dealers and supply houses,

THE REPUBLIC RUBBTR TIRE & SHOE CO.
449-451 West 53d Street, N. Y. City

Automobile Rechargeable Dry Cell Battery

Battery the Strongest and Longest
Life Fat Spark Generator made,
can be easily and quickly re-
Model ¥V, Vanderbilt Speedster charged many times . . .

PRICE 75 CENTS EACH

The Haynes Standard 50 H. P. Touring Car for 1907,
Model “T,"” the highest powered shaft driven

car built. Price, $3,500. The Railway Safety Service Co.

Send at onee for full information and advance 2d Fleor Front, Besse Building

ifications. Address, Desk F-P.
- mmaseilhasmii i SPRINGFIELD, - MASS.

HAYNES AUTOMOBILE CO., Kokomo, Ind.
Oidest Automobile Manufacturers in America. Members ALAM. EVERYTHI"G FOR THE AUTOMOBILE
4:{{4323 FLYER No. 16

New York — 1715 Broadway.  Chicago— 1420 Michigan Ave,
(Just lssued, Write for It)
H AY N E S c U T Bargains in Auto Supplies
I N Prices Cut in Half
NEUSTADT AUTO & SUPPLY Co.
TWO

The (Girowing House

3944 Olive 5t., 5T. LOUIS, MO.
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tiNot the price pay. Lo kll.';_':i!l

with, but the upkeep expense youn save

VOl

forever afterward,’’ that's the MORA
Motto, alse the reason why “*MORA
MAKES GOOD."* With power plant

which made the MORA famous within
a year, as installed in the beautiful,
graceful-lined body of the Racevtype
Mora Roadster, you're assured of strength and
rigidity to withstand the bard rigors of rough-
est cross-country riding., Smooth running, re-
linhle metor and transmission makes the HKaey-
tvpe Mora a favorite for easy handling in town
traffic, with speed beyond our expectation or
guarantee. Would you go the mile-a-minute clip,
or make four-mile-an-hour paee? Catalog  de-
geribes two other models, and it's free from us
or our agencies, who will be glad to give you
ilemonstration

Close examination of Mora chassis, illustrated
below, reveals compact, :-_.'}':11mr-1'ri|-;1|. lm-:-lt:mivrlli}'
excellent construetion, with all partg in logieal
proportion to each other for work to be per-
formed. This desirable result from elever, care-
ful designing, exceptionally good workmanship,

MoraRoadster

841

Eanapwary & 20 00000
ELIFACTROW for FE 8T
OF PITTSBERG

[
Eor,
-

)11

- MEOHANICALLY RIGHT.

and, with exeception of electrieal applinnces,
beennse every part entering into a MURA
tmade for it.  Unity and mechanieally right is
the ]I;I'_\'I'ui."q' of MORA 4[|-5¢_i'-_[r]‘

s

Specifications

Rear Axle—HEoller bearing.
Front Axle—Tubular ball besring.
Springs—Transverse semi-eliiptle. front spring, platform
type rear spring.
Wheels—32 lnches, wood, artlllery type.
Tirves—a2x3 Hepular Clincher, . & T, ralsad tread,
Brakes—Two external, two Internel operatiog oo droms
attached e wheels
Tank Capacity-—I15 Eallons of  gasollie,
Tread—56 Inches,
Wheel Base—05 nches,
Motor—Four cylinder, 4x5%4%, cnst in pairs.
Wiater-cooler— (O pacite, 5 gallons.
Lubrication—Splash systen,
Carburetor—Muorza,
Ignition—LatCoste
bt tery,
Control—Throttle aml spark.
Transmigsion—SlHding nickel =teel gears,
Bpeeds—3 forward and reverse,
Drive—Shaft.

Magreto alzo ooll, Limer, and storapge

Bteering: Gear—Irreversible wheel, screw nnd not type. l
Equipment—=2 ofl =ide lnmps, 1 iall lpmwp, horis and
toal=.

Horse Powear—24.  Mechaniesally Tight
Approximate Total Weight—1750 1hs,
Price—32, 300,

MORA MOTOR CAR CO.
23 Mora Place, Newark, New York
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Curtiss World Recnrd Motorcycles

Latest achlevement—mile race at Ormond Beach, Fla., won
In 46% eec. Our machines hold &ll important records.
Doableand single Motoreycles. 254 to 40 H. P. light weight

motors. Send stamp for catalog C.
Hammondsport, M. . I

G. H. CURTISS MFG. CO.,

Wa have the Inrgest line of New and
Used Motor Cyoles, Purta nnd Kn[p ims
in the comntry, it tha lowast .-hl,"-|,H
Every machine guaranfesd & are
the largest and only exclosive Motor
Cyele housa In the world, Bend for
our 1107 Catalog . Bepalrs a Specialty.

HARRY R. GEER C0O.,
5t. Louis, Mo.

MAKE YOUR BIKE A MOTORCYCLE

at small eost by attaching the
efficient, powerful, light w ainht
ERIE 2 H. P. ATTACHMENT
Thisincludes all parta to make
a poweriul, strong motoreycla,
1000 in gse. Bolis to any size
frame. Speed, 2 fo 30 miles
: per hour. Fits any bicyclae,
Sandstampsa for eatalog.

mruﬂﬁcus‘rﬁ Sand 156 one cent Bta.mgc for new book,
“The Motorcyele.” It tells about tha

mechanism, care, operation, how to get more power, ate.
Name make of moltorcycle for low prices on accessories.

MOTORCYCLE EQUIPMENT CO.
50 Lake Street, Hammondsport, N. Y.
T!I-m rhting Instrument com-

I nu THE 2 READY i hines Compass, Protrac tu:r

an: Square. efc., a0 in one, 'lEI"'l ¥OUl Can carry it In yo
vest pocket. }I.lc'le of special grade of aluminam, ‘“:lLll.
for it now. Yoo need (. Money rseturned i you aren't
pleased.

READY MANUFACTURING COMPANY

604 Livingston Bldg. Rochester, N, Y.

JUST PERFECTED

Variable Speed Alternating
and Direct Current Motors

Send for Booklet “'P'" covering Print-
ing Press Equipments, Forge Blowers,
Dental Engines, Jewelers' Power and
Buffing Machines. We have 900 Sec-
ond-hand Dynamos and Motors in
stock and would like to quote you

GUARANTEE ELECTRIC COMPANY

Clinton and Adams Sts., Chicago

ADVEETISING SECTION

Big Pay--Running
AUTOMOBILE.S

Our Home-Study Course equips you to
secure and hold $25 to $100 a week
positions in the Automobile business—
Chauffeur, Salesman, Garage Manager,
Designer or Constructor. The work is
easy and pleasant. Our graduates are
recognized as experts and positions seek
them. Write for Free Prospectus,

NEW YORK SCHOOL OF
AUTOMOBILE ENGINEERS

154 W. 56th St
New York City

A MOTOR-CYCLE OR LAUNCH

at EMALL COST by nsing one of
our Atiachable Ouifits. A com-

plete line of Finlahed Motors and

Roogh Castings for Bicyels, Auto-
Marine or Stationary. Band
stamp for catalogue.

STEFFEY MFG. CO.
Girard Ave. & 30th SL., Philadeiphia

CENT. S ALITcosTS
50 NO

all models at lowest
GUF marBelons new d‘_l:ﬁ’fl We ahlip on =

au'amcycluwa]uﬁrd
tires until you leamn
yrovvil without a cent deposit, prepay

reight, all ~1l]'l'in-'i Fail al—
R Al . e"u.i'u nderiul propositions with
4 1 much wainabie g farmralion
F I':l:]'.' far the asking
'“l “ ILL i._'l.'l‘\'i l'\'l E 1|:|u thit we
3 e 1 |-1---xmonl.'t Inlr
other house, J. v direct from the [
you want to Make '\Inm_l_\-' or ]:.m ™
oy cle write for our Special Offer.
’] ti-'w Cor !.nh r-Hr:lln &, buflt-up-wheels and
all l-undrles- at half wsual prices. I)o D’t!lt Wnit, but write
us & y and learn ev Frtlm:r_ Wrrite it now

Li'l LE 0. Dept. M108, Chicago, Ills

gt Gl
1 ACCURACY Mot guess work
[ with a patented
| LEMON MEASURING-=CALIPER
| Mesta the requirements of and sxceeds
( the limits of all other calipers. The ealy
| Instrument for reaciring aver and inside ol

reinforced edées o beavy rims, Sold Direct—
Ask for Description and Price,

THE WEST MFG. CO,, Columbus, 0.
( Note—IT yon have a Patented Article
to manufacture, wrife ws.)

——

EUGENE DIETZGEN COMPANY

181 Monros Street, CHICAGO
214-220 KE.23d 5t., NEW YOREK

TRERd RERE

SAN FRANCISCO NEW ORLEANS

Mot complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blue and
Biack |ine prints. Send for sample prints.

ALL BOODS WARRANTED

WRITE FOR OATALOG "'F"—4f-pp, PROFUBELY TLLUST'D,
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| LEARN JEWELERS
 ENGRAVING |

“The Engraving School that Graduates Experts’

A fascinating, high-salaried and easily learned trade, tanght thoroughly
and practically by correspondenca. We will tanch the beginner betler
engraving by corrsspondance than he can gain in years of rigid appren-
ticeship. Wa will improve the skill of any eograver one handred per
cont and make him master of the trade. The dameand for competent
angraverd far oxcoeeds the sapply., Send for handzome illustrated
prospectas,

1 { Dapt. 112, 90 Wabash Avenue, Chicagoe
Pﬂge-[}avrs S[‘:hﬂﬂ]l Dept. 112, 150 Nassan Street, Now York

It vou want 6 carn R 1o 106 por wetk,
write for our benotiful prozpoctas, Eant I:I-'Hi':-
upoen reqoest, Wa will teach yoo sdvertising
thoroughly by mail.

PAGE - DAVIS SCHOOL
90 Wabash Ave. Dept. 5112, Chicago

LEARN

TO WRITE
ADVERTISEMENTS

MECHANICAL,
ELECIRICAL,
STEAM,
CIVIL,
mplete and short eourses. Thoroughly equipped engineering shops.
SEHOPF WORK FROM THE BEGINNING. Short courses in Stesm and Elec-
rical Engineering. Exponses low. Accommodations the best.  Sohool
il year. Studenis may enter any time, Correspondonce slanm and elee-
ltrical conrses, Send for catalogue. Meniion coarse in which interested.
HIGHLAND PARK COLLEGE. Des Moines, Is.

LEARNED BY ANY MAN OR BOY AT HOME.
Small cost, Send to-day 2e. stamp for particulars and proof,

0. A. Smith, Room 403, 2040 Knoxville Ave., Peoria, 1ll.

| TEACH SIGN PAINTING

SHOW CARD WRITING or LETTERING by mail and
guarantes sucesss,  Onoly fleld not overerowded

ingtruetion is unequaled becanse }-m:lzml, rersorial
and thorough. Easy terms. Weite for large catalogue.

CHAS, J. STRONG, President.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
“0ldest and Largest School of its Eind,*

ARE YOU GOING TO ST. LOUIS?
The HOTEL HAMTILTON s a delightful place in the Best Resident
Sectlon and away from the nolse and smokes: vet within essy aceess,
Translent Rate: £.00 to 81.00 a day, European Plan. Speclal Eates
by the week., Write for Booklet.
Address, W, ¥F. WILLIAMSON, Manager.

i =

HOROLOGICAL DEPARTMENT

- BRADLEY POLYTECHNIC INSTITUTE

r— Formorly Parsoms Horologieal Institata

-

PEORIA, ILLINOIS,
LARGEST and BEST WATCH SCHOOL
IN AMERICA

We taach Wateh Work, Jowelry, Engraving,
Clock Woark Optics

Tuition ressonable,
Board and rooms near school at moderste
rafes
Bend for Catalogp of Tnformation

Learn Watch Repairing

Bo & watohmaker—you can lonrn fhis profitmbile trady

by correspondence in & fow weaka in yuur own boma
by ithe DeSelma Chart Bystem. .I.ﬁxrf:!ll wuimplete
ithe gomrse you will know & watch from A to B ¥ou
wll] kmow jupt what the maiter is and now fo ie
gpe. When you gradunbtes you will be n p
wutchmaker and mgmirer and competent (o Bl
mny paition. Poditions for our gradusies

Agk for our Fres Book, Ttexzplaing
our system mnd ierms. oy - .

THE DeSELMS WATCH SCHOOL
23 Parry St. ATTICA, INDIAMA
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SECTION
Young Men ==d Boys

WANTED i’ieten = Trade

Bovs 15 years of age and older wanted, to become MEs

ﬂl-l_ﬂ'.'\- ICAL and ELECTRICAL ENGINEERS, FOUNDRY-
MEN, PRINTERS, LITHOGRAPHERS, CABRFPENTERS,
PAINTERS, COORKS, CHEFS, ETC,
B Takes only & months to two years to learn the trade yon
select a8 we teach aod instruet you. Your Instructors are
thorough and practical mechanies who have had years of act-
ual working-experience in the shop, factory, et¢. Men recog-
ndzed for their guallfications in thelr particular trades, Men
who know from actual working-experience just what will be
required of you “when you aceept your position in the com-
mercial world and work,”

ONE OF OUR BOYS

Mr. Ray Connaway became a gtu-
dent in our School of Printing, tak-
ing a special course in Press Work,
He wanted to Inerease his brain-
power and the training of his handa
in a special Industry. He wanted
to learn every thing modern in his
chosen trade, He wanted to rise

ahove the level of hils fellow.-work.
ers, He wanted to earn asalary in-

stead of “just wages.” To do this

— = lie saw that he 1i|||¢~'t- incresse his

% earning capacity by qualifyog him-

Ray Connaway ¢ and HE GRASPED THE OP-
PORTUNITY we offer yon.

RESULT:=—At the end of § weeks he took a position with
the Madison, Indfana, “COURIER™, at $20 per weel salary,
YOU CAN D AS WELL OR BETTER. E#—LET UB AS.
SIST YOU. Thissgpace will not permit us to tell about many
others we want you ta know about who are now earning good
salaries. WRITE Us.

NOTICE:—Yon can pay us for vour training and in-
etruction AFTERR WE HAVE SECURED FORYOU A GOOD
PAYTNG IPOSITLION, if yvou prefer. MORE POSITIONS
OPEN THAN WE CAN FILIL.

WRIT EEFOR APPLICATION BLANK
FFOR FULL PARTICULARS

Winona Technical Institute
1300 E. Michigan St. INDIANAPOLIS, INDIANA

Sign palnters make 25 to #10 per day, M
book of designs and instructions will tﬂwﬁ
your how to palnt both advertising and come-
mercial signs, No long perlod of Instructlon,
My plan is complete and inexpensive, Frice,
complete by mall, only ONE DOLLAR. He-
mit with order, ONE DOLLAR. No corres-
pondence solicited, Money back if you are
uut pleased, Address

WILLIAMSON SIGN SYSTEM
Hamilton and Maple Aves., St. Louis, Mo.

MYoUk R «“HOW TO REMEMBER”
rﬂf = Sent Yree to Readors of thia Poblicationig
'-.\. T e - ==
g, =e /= You are no greater intellectually than
;E"IE}""‘“ g o ¥Our mémory. Easy, inexpenaive. Increnses
i] -

b r Income; gives roady memaory for faces, Dames,

SUCCESS ! boginess detmils, studies, conversation; dﬂuiapl will,
pablic agrak.i::ﬁ. porsonality, Send for Free Booklet,

Dickson Memory School, 705 The Auditorium, ©

ELECTRICITY

The Bliss Electrical School {8 the oldest
and bestsechool in theworld teaching BLEO=-
TRICITY exclusively. Course complete

IN ONE YEAR

Btudenta actually construct Dynamos,
Motors and electrical instruments, Grado=

ates hold good positions, rsih opends
Bept. 15, Bend for free catalog to Bliss Eleg-
EﬁIIHI.II @ Bt I.W,“"l.'ll- .D.G-

Ploagos Meiting Panulos Washadsa
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Mulfiply This inYourHead

Wouldn't vou like to be abile to fgure this and hondreds of other similar problems in your head? Woaldn't
you like to be able to add, subtract, multdply, and divide any problem almost Instantly without writing any
[..','udur_t—tr,t be able to 55:11]11;.- write the answer ?

Our Free BooK, “Rapid Calculation”

W) tells yon all about & method which will make yon a master of fgures. It tells of a system by which you cin

figrepe instantiy the nwost intricate sums in your head ; handle groups of figures and fractlons as easily as single
whole !i',;um.‘:; in fact, cut the work of ﬁr;uth:u: in twn.

A better posltlon and a large salary bave come to hundreds who have read this book. 1 you want
to better yvour position. to increase Em-.ur salary, to make yourself worth more to vourself and F::\ur employer, to haold
the whip-hand in financial transactfons, to make your work easy and _interesting instead of tiresome, you should
write fur this book at once. It will cost you nothing but the troubie of asking for it. A postal will bring it to your
1.r¢r;.- door. It may cost you & pood positlon or a valuable promotion to neglect this opportunity. Write for It
to-day before you forget it Address

COMMERGIAL CORRESPONDENCE SCHOOLS, "¢ comw sutoms,

RELIANCE
ACETYLENE GAS
GENERATOR

MAKES LIGHT
FOR THE

Home, Factory,

Church, School,
. Etc.
Automatic Water - Shift — Water - Feed Valve

Raliance Generators are equipped with a rotary water-
valve which, not balng directly connected to the water feed-
ipe conveying the water to the carbide, absolutaly prevents
?he water from reaching the earbide until this valve is
bronght into operation, automatically, by the downward
movement of the bell, which oceurs when the gas becones
sufficlently low to require an additional suppiy. This posi-
ively prevents any waste of gas after lights are taroed off.

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

The Gem City
Acetylene Generator Company
DAYTON, OHIO

THIS THEN
I5T0
ANNOUNCE
THAT

LIGHTING SYSTEM

- for Iighﬂ.ng Factories,
shops, Stores and Homes, that is
far superlor and more economical
than either Gas or Klectricity.

Burns Gasoline or Alcohol,

In send for our description and
Ulastrated ca &, please send
ns a rongh draft, giving dimen- )
slons of your factory, shep, ™
store of home and we will -
fhaertulltx send you an estl-
mate for lighting tog ether
with & few facts which
will, at least, canse
you to stop and
think.

THE STANDARD-
GILLETT LIGHT CO.

932 No. Halsted St.,
CHICAGO, U, 5. A.

ECOMOMICAL, SAFE
AND DURABLE

A CHILD CAN OPERATE
THIS SYSTEM

: =3
: e e e ——
A finely {llostrated monthly magazine publishing practical educational articles
EI_E GTHI Bll" A"n M Ec H “ N Ic on all branches of electricity and mechanics. Complete direclions and work-
ing drawings for making steam and gasoline engines, dynamns and motors,
furnitore, wiring instroctlon, wireless telegraphy, mechanical drawing, etc. Three months’ trial ten cents. Fifty cents a year.
Catalogue of electrical and mechanical books Iree, P, M. Samapson Publishing Co., 8 Beacon St., Boston, Mass,

LEARN WATGHMAKING

ined, profitable labor—Competent men always in demand. We teach it
wroughly in ns many months az it formerly took vears, Doss away with
dious apprenticeship. Money caroed while studying, Fositions secured.
suil for catalog

T. LOUIS WATCHMAKING SCHOOL ST. LOuIs, MO.

TYPEWRITERS vikis

e
=l
:H All the Standard Machines BOLD or RENTED ANY-
L WHERR at itold W' R'S PRICES, allowing RENTAL
5 TO AFPLY 0N PRICE, Shipped with privilege of
" examination. [ Write for [1lustrated oF

= TYPEWRITER ENPORIUN 230 FIFTH AVE, CHICAGD

«“GEM>” ADDING MACHINE

FREE 10 Days’ Trial, Charges Prepaid

With a RESETTING DEVICE that clears the dials to zero in-
stantly. A High-Grade Mechanical Productlon. Does the work of
high-priced machines, Carrles antomatlcally,

Adapted for varlous uses. Written 2 years’ guarantse. Catalogue Free.

E PANCLUED &.2. 2% & 3% @ .1t . 995 D' Jewwase Moz YV oaels Cilbe
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' Sidway Adjustable Shaving and Toilet Stands

(o]
gy T,
f{

are most desirable toilet accessories for either men or women. Make shaving
a luxury, can be used where you get the best light and raised or lowered to
st your '.'!HII"L"_‘l]iE."IIl‘i.’-

The mirror swivels in all directions and can be so adjusted that no part of
your face is ever in shadow when shaving or preparing your toilet.

Convenient receptacle attached for holding toilet articles. Hand=ome,
light in weight and takes up scarcely any room.  Just the thing for a birthday
or Christmas giit.

If your dealer does not keep them we will tell you where to get one.

We also manufacture the Sidway Adjustable Bedside Table

which can be put te endless uses

Wrile for illustrated catalogue

Sidway Mercantile Co., 40 Fourteenth St., Elkhart, Ind.

A Train Load of Books MOVING PICGTURE MAGHINES

FAILED FOR $700,000 . STEREOPTIGONS ¢,  You Can Make
The Cash Buyers Union =ty e EIG MONEY

'

] 3 .y o
Wo bought its ontire stock of new hooks from the receiver in hank- = s - : i Entertalmng the Public.
ruptey. Wa are closing them out at 10 CENTS TO &0 CENTS ON Y F ] Nothing affords beiter oppor-
THE TMiILLAR \ - 'r tupitics for men with sall
Books af leas than cost of paper and binding to be olosed out galick. P w ¥y S Y, eapital, Wostart you, fornish-
You will never get ancther chanee liko this to buy posd books cheap, 1t l‘,‘_‘.!l"f__:"""-:lﬁ'r by 'ﬁ;‘_‘:“' img complets outfits and explicit
1P| the u;i{mrtuni;j;uot & Lifetime, Hﬂhﬂni:hlﬁmil—thﬂuﬂﬂl of titles, n-&#" instruciions s a surprisingly
ractically any k or set of books ¥01 over want. Send for the THE FIELD IS LARGE et UL L

big Special Ilustrated Barzain List to-day. comprising the resular theatro and lecture clrenit, alsolocal ficlds in Churches,

Books Shipped on ‘Fmvﬂ Public Schools, Lodges and Genernl Publie Gatherlngs, Owur Entertalnment
subject to uEmln?ﬁ;a; in Fn}.l.r own Fum.c m!ur;:lr:‘u: cent is paid. Supply Catalogue and special offor fully explains everything. Sent Fres,

vgain List Free for postal vequest, yang

DAVID B. CLARKSON, The Book Broker, 805 Como Block, CHICAGO, CHICAGO PROJECTING CO., 226 Dearborn Street, Dept, 4 Chicago,

How to Make n Paper Boat—How to Muke a Barrel = e : e — ===
Poat—How to Make a Water Wheel—How to Muake kﬁ;—*/ o

Your Own Fishing Tackle—Temporary Camps and (5
How to Build Them—Permanent Camps and How to (100
Pufld Them—How to Bulld an Imitation Street Car {111}
Line—How t%fﬂgkcil;:. I‘:}'uter mﬂﬂf}f-“?w ';j_l.r Litak{- T
g Minlature Windmill—How to Bu an Iee Hoal—/ P - - o
Novel Burglar Alarm—A Mechanical Ventriloguist and pl ] - MELWJ.N!&.J)
How to Make It—How to Muke a Boot-Blacking Cabi- If 3
net—HRenewlng Dry Batteries—How to Make Water | ; o -
Motors—How to Make **Antique’ Clocks from Up-to- §if | - tﬂor{

date Materlals—Lettering a_Clock Dial—How to Make || ||
 RETTS T
YOUNG AMERICA

a Windmill of One or Two Horsepower—Ilow to Make |

a Trap for Rabbits, Rats and Mice—IHow to Make a

Small Bearchlight—EKites of Many Kinds and How fo | i

Make Them—Jug Flshing—How to Do Ornamental {1 H

Iron Work—Ornamental Metal Guards for Open Flre- i E i
laces—How to Make a Propelling Vehlcle—How to §)

R!ake a Water Telescope—How to Make FPaper BEal- I
loons—How to Make a Hectograph—Useful Articles i

and Ornaments Made of Old Bicycle Parts—Devices It

for Winter Sports, How 1o Make and Use Them— il

d

How to Build

Consting Sleds, Chair BSleighs, Toboggan Sildes and |
Skiz—=How to Make Rubber ﬁtumpw—]luw to Make BHFHII
8 Baggage Carrler for Biercles—A Water Candle- ||
stick—Boy's Hand-Power Auto, How Made—Iow to
Muke u Palr of Domb-Bells—How to Rid Your Yard |||
of Cats—How to Make an Easel—To Light ‘a Gas- [
light Without Matches—Things a Doy Can Make Out |
of 0ld Bleyele Partg—How to Make a Wind FPro- ||/
peller—Photographing from a Captive Balloon—Iow
to Make a Simple Burglar Alarm—To Make a Binder
for Popular Mechanics—How to Make a Hammock—
Electric Rat Exterminator—How to Make n Miniature |1
Steam Turbine—How to Bee Through Your Hand— [
How to Make a Wood-Turning Lathe Out of an Oid
Sewlng Machine—How to Remove Bialns from Marble |
—How to Make a Turbine Engine—How to Make a |l
Lead Cannon—How to Make a Wireleze Telegraph i
System—How to Make s Toy Battery Motor LIft a
10-1b. Welght—To Renew Old Dry Batteries—Weather-
rmﬂn% for Tents—How to Make an Electrie Furnace
egulator—How to Make a Bimple Fire Alarm—How
to Make a Bell Tent—Enameling a Bicvele Frame—
A Practical Camera for Fifty Cents—How to Make |
E!‘E';?rr ‘F'Eﬁ'iimrile E‘::Iurhlne-}'u]:&;nrlnt SmuH l:'In’_‘t:l']:; for &
nding reless Messapes—Ringlng a Be v Touch- § I :
ing & Gas Jet—How to Bulld an Electrie Engine— | "'"-_:'ﬁ‘a‘?*-& ey E .
Kovel Electric Motor—How to Make a Sallomobile— § oD
How to Make a Novel Burglar Alarm—E8imple X-Hay & : X
Experiment—To Bulld a Merry-Go-Round—Another
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Electric Motor—Ulse for an Old Clock—To Make an

Electrle Plano—How to Make a ﬁleF?h Instrument Your MNewsdealer will order it fur you or sent pestpaid for
r— to Bufld a Model Yacht—How a 25 cents by the publishers, Popular Mechanics, 160 Wash-
Boy Buoilt a Complete Miniature Rallroad. ington Street, Chiu
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Come-
Follow Us;

For

Th:s Business
Will Raise Us All

—Shakespeare.

Thousands of men all ever the werld point to this mark as the beginning of
their success. Will you follow them? It's easy. All you have to dois to
mark the coupon opposite the occupation you Itke best, then mail it to the
International Correspondence Schools, who in tumn will show you how you,
too, can be raised from your present p-usltmn to one that will not only command
big pay but the respect of the world.

There’s not a single obstacle in the way. It doesn’t matter who you are or what
your circumstances. If you can read and. write, the International Correspondence
Schools have an easy way to help you.

Neither does it matter what your present occupation is or where you live. The L.C.S.
can reach you as easily as if you were next door to them.

Therefore, if you are interested enough to learn how the L C.S. can help you
to qualify for a better position, blgger salary and success— in your spare time— without
leaving home or your present position, mark and mail the coupon to-day. You'll surely
do this if you consider your future worth the
cost of a two cent stamp.

. : .
There’s no charge for this aduvice. ntsimattina) Curetncudeiass Sehonls

The long line of successful I. C. S. men m",‘:’;ﬁlmﬁﬁﬁﬁﬂﬁ?ﬂ;ﬁnm
wias 11n_::reased during April by 427, as shown Iy pa mﬂm‘rﬁ,&n‘;‘,‘j S R
by this number of unsolicited letters the e o
L. C. 8. received telling of salaries increased Monogrighis

1 % erilsem't Writer
and promotions received through L C.S. Shaw Card Writer
A I Window Trimmer
training. Many of these men when they Commerelal Law
scarted could barely read and write i B
Surely, then, the L. C. S. can help YOU. EEEEE' Supt.

Here is the coupon—it’s ready. Elec. Kngineer Miaiag Enginser

Are You? -

Ciiy
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75-TON STEEL FLAT CAR

Unusual Test to Which Steel Cars Are Put to Determine Their Safc
Maximum Load

““As a Test an 80-Ton Locomotive Was Run on the Car"

Five 7h-ton steel flat cars have been
built at the Collinwood shop of the
Lake Shore road. These cars are 36
ft. 6 in. over all and 9 {t. R in. wide.

It is designed to stand an overload of
10 per cent., and as a test an 80-ton
locomotive was run on the car, as seen
in our illustration,

-

FAST OCEAN RACING

Now the record time across the At-
lantie from Daunt’s Rock to Sandy
Hook lightship is reduced to 5 days 18
hours and 39 minutes. That was the
outcome of a spectacular race between
the English “Lucania™ and the French
“Lorraine,” i which the former not
only overtook but passed the latter. A
lot of money changed hands on the race
and it was great fun for the passengers.

ESCAPE FROM A VAULT

A knowledge of telegraphy enabled
Geo, Stewart, who was accidentally
locked in a safety vault at Pueblo, Col.,
to escape. The office had a private
wire which passed through the vault.
By cutting the wire and using the two
ends as a key he quickly had the sound-
er out in the office repeating the word
“help” and then slowly spelled out his
trouble, which secured his release.
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TESTING THE LIFE OF SPOONS

When a reputable manufacturer of
plated tableware guarantees a set of
spoons or forks to last a certain num-
ber of vears the purchaser accepts the

POPULAR MECHANICS

STAMP-SELLING MACHINES

For about two years the advisability
of setting up slot machines for selling
stamps has been under consideration
by the postoffice department. At last it

p—

. --' ....‘_ .1‘..-._" £ I
7T

i e

““To get quick action natural wear machines are used '’

statement in good faith, but wonders
how the maker knows, The life of a
plated spoon, however, is not a matter
of guesswork, but is based on actunal
experience., To wait 20 years to deter-
mine whether the ware will endure that
long would obviously be impracticable,
To get quick action “natural-wear ma-
chines” are used. Tin and china plates
of various sizes are fastened in a circle
to a table; over the pates a metal ring
revolves, to which the article to he
tested is fastened.  An eleetrie motor
keeps the ring in motion, and at each
revolution the spoon or fork is drageed
across ten or a dozen plates. As the
ring makes 500 revolutions an hour
each article is dragged across 5.000
plates, or 120,000 in 24 hours, for the
machine can be laft running all night.
Hence one or two days in the wearing
machine would represent as many con-
tacts as a spoon would receive in the
course of ordinary household use in a
great many years, and the contacts are
much harder and longer,
e

The congestion of traffic is much re-
lieved by the use of the policeman’s
whistle at street crossings. One whistle
means east and west traffic stop, north
and south go ahead; two whistles mean
the opposite,

has been decided to test the scheme in
different parts of the country. The
machines will earry postals and stamps

for 1 and 5 cents.
-—-—‘—‘—.-‘.—.—..

HUMAN BAGATELLE BOARD

The human bagatelle board is a fas-
cinating sport at summer resorts, The
players seat themselves in wicker bas-
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kets and slide down a steep incline,
their direction being made uncertain
on account of striking the iron posts.
Prizes are awarded the players whe
make the largest score.

—e

FROSTED BULBS POOR LIGHTERS

So long as carbon filaments are used
there will be a fine deposit of earbon
inside the bulb, and this, together with
whatever dust may collect on the out-
side, increases the tendency of the rays
of light to be reflected inside the bulb
and absorbed by the frosted glass, With
the new metallic filaments it is claimed
that all internal deposit iz avoided.
The tungsten filament, for instance, is
subjected to so high a temperature in
the process of manufacture that all its
impurities are said to be driven off.

——i

NITRATES FROM ATMOSPHERE
FINANCIAL SUCCESS

Getting nitrates out of the air by
electricity has proved a big success. The
plant at Notodden, Norway, at first de-
signed to produce 5,000 fons a year, is
being enlarged to increase the output
tenfold. The enlarged works will use
50,000 h. p. from waterfalls, and the
company is buying large additional
water rights. Seems like
money out of the air with Chilian ni-
trates fetching $55 a ton.

: P —

TELEPHONE NUMBER ON COW

A man living in a Chicago suburh
who was troubled
with his cow stray-
ing away conceived

a novel idea of
finding her. He
painted his tele-
phone number

plainly on the cow, and when the ani-
mal wanders too far awav some one
who finds a strange cow on his prem-
ifea- calls up the owner, who sends for
er,

picking

sS40

This unusual photograph shows a cruiser,
looking aft, the picture being taken from
above.—Courtesy The Sketch, London.

It is stated no deposits of coal have
ever been found in northern Africa. A
French explorer has been trying to dis-
cover some south of Algeria, but with-
out success,
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NEW UNITED STATES WAR BALLOON

Official Recognition of the Balloon as a Factor to be Considered in Warfare

The army signal corps at Washing-
ton has a new war balloon, one of the
largest ever made, It is simply a big
was bag and basket, without propellers
or steering gear, and is capable of lift-
ing four pvuple. This is the first really
large balloon in use by the U. 8. army.
Its first trip was reecently made, going
from Washington to Linglestown, Pa.,
a distance of 149 miles, in 4 hours 37
minutes,

Opinions differ as to the practical
value of balloons and airships., Rear
Admiral Sigshee says

*“The mrahlp may in time prove a
dangerous enemy by dropping explo-
sives into a city, but as a force against
naval fighters it will never de.”

Rear Admiral Chester says:

“We old fellows have seen the sailing
vesse]l give way to the armor-clad steam
w arshzlts, and 1 predict that the future
will see the aeroplane fighting machine.

“The aeroplane will be wused for
scouting purposes. With the aeroplane
the enemy can be seen 100 miles away,
which is now impessible, and with it
the submarines can be attacked.

“From the aeroplane, high above
water, the submarine can be located

beneath the waves and explosives
dropped upon it, which iz the only ef-

U. S. War Balloon S - Famest
fective way of fighting it. The aero-
plane is the fighting machine of the
future.”

u.s.w-wmp-ruylm

Cogrright W, Fuwsit
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PARIS DOG POLICE

Trained Newfoundlands Rescue Suicides and Are a Terror to Criminals

Dogs have long been used for smug-
gling on the Franco-Spanish frontier;
as life-savers on the high passes of Swit-
zerland ; and also on the field of battle
to seek out the wounded. But it is only
of recent years that they have come into
vogue as municipal aids. The idea is
due largely to the Burgomaster of
Ghent, who inaugurated the idea, and
now has nearly 50 canine police at

quays; and, moreover, “apaches” or
dangerous hooligans lurked beneath the
bridges and sallied forth at night, a ter-
ror to the belated pedestrian. These
thugs occasionally stunned their vietims
and cast them into the river. where
they were drowned before aid could
reach them. Thus the Paris dog police
are both life-savers and deterrent
agents,

Trained Dog Police of Paris

work, greatly to the benefit of the city.
For erimes—especially night erimes—
have decreased quite 50% while the ex-
penses have been extremely small.

It stands to reason a dog is cheaper
to maintain than a human officer; yet
if well-trained he is more feared by the
eriminal ; swifter in chase, and impos-
gible of evasion, no matter how artfully
a man may hide. So successful has the
Ghent experiment proved that the
movement spread into France, Ger-
many, Italy and Austria. There are
now bandz of powerful Newfoundlands
employed with the River Police of
Paris.

M. Lépine, the Prefect of Police of
that city, found it very difficult to in-
sure the efficient patroling of the river's

During the day they look out for sui-
cides, and persons who have fallen into
the river by accident; and at night they
patrol the quays with their two-legged
colleague, to whom they are directly re-
sponsible.

The headquarters of these dogs is on
the Quai de la Tourelle, and here they
are trained in rescuing human life from
the river by means of dummy figures. Tt
is a very amusing qlght on prachce da}r
when the big dummy is thrown into the
water with a great splash and one of the
dogs plunrres in, dexterouzly seizes the
comical figure by the coat at the shoul-
der, and hvgms to swim for the hank
with swift and powerful strokes. One
of the dogs, named Athos, has already
saved 14 lives in the Seine,
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A CURIOUS DELUSION

A mnormal eye
1 never makes mis-
takes, but the
mind often
draws false in-
ferences from
the data which
the eye supplies.
An amusing in-
gtance of this is
illustrated by
the aecompany-
ing cut, showing
the steamer Island Queen approaching
the suspension bridge at Cineinnati
and only 100 ft. distant. It looks as
if the steamer’s smokestacks would hit
the bridge, does it not? That is just
what several thousands of passengers
have thought. with more or less alarm.
The faet is that there 15 a margin of
several feet,
Ty

STREET CARS AS DWELLINGS

Just before the big earthquake the
street ear ecompany in San Francisco
had put in service several hundred new
cars, and consequently had an equal
number of discarded cars on hand. The
necessity for any kind of shelter cre-
ated an immediate demand for the old
cars, which were converted into houses,
The cars were set up close together and
made a row three blocks lorg. Small
sheds or kitchens were added to each.

POPULAR MECHANICS

water piped in and a small cook stove
installed, with a stovepipe through the
roof for a chimney. These emergency
houses earned fabulous rents, and are
still occupied. The illustration shows
a nearby view,

———————

AN AMPHIBIOUS AUTO

Of course it was bound to come—an
automobile which can be run right into
the water and become at once an auto-
boat. It was tested recently. on the
Neine, France, making a speed of 55
miles an hour on land and 15 miles in

LY
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' MY L A

Motor Car-Boat

water, The front wheels are golid, so
that they may be used for steering on
either land or water. _

* - p —

Nikola Tesla claims that the Dread-
nought could be destroyed by a tidal
wave produced by the explogion of an
8-ft. cubical tank of dvnamite below
the surface even at a distance of 11
miles.

Several Thousand People Live in These Street-Car Houses
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FLYING ON THE STAGE
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The mystery of living figures on the stage which float motionless in mid-air or fly grace-
fully about have ceased to be a secret; everybody knows the performers are suspended by

means of fine wires of unusual strength,

The
and lowering the wires, and the above Illustra

Fuhlic never sees the machinery for raising
ion, which shows how this is done, will be

interesting. The drums on which the wires are wound are turned by hand, and require con-
siderable practice In their operation. The operators all face a leader, who gives the orders

quite like the leader of an orchestra.

BARREL POSTOFFICE IN MID-OCEAN

About 600 miles west of Ecunador, on
the Equator, lie the Galapagos or Tor-
toise Islands. A barrel anchored =e
curely off the shore serves as an inter-
national postoffice. It has neither post-
master, regular mails, stamps, nor ap-
propriation—just an old barrel, placed
there by the Britich government for the
reception of mail by passing ships,

And yet two letters have recently
been received at Washington, D. C.,
from the barrel postoffice of the Pacific
and will be duly forwarded to the per-
cong addreszed. Having been written in
October, 1905, and being rather the
worse for weather and inszects, these let-
ters will probably have more interest
as curiosities than as news,
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ELECTRIC MECHANICAL BOOK-
KEEPER

One of the leading Chicago banks,
which employs 600 clerks, expects to
be able to greatly reduce its force by
the use of a new mechanical caleulator.
Thizs machine does much more than
the adding machines already in general
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The Mechanical Book-Keeper

use. It adds, subtracts. divides and
multiplies and calculates in both ver-
tical and horizontal lines simultaneous-
ly. It i1s operated by keys and resem-
bles a typewriter. It is run by a small
electriec motor and prints its records.
It is the invention of a bank bookkeep-
er, who has spent 12 years in perfecting
it. He claims it will save one-half the
time now spent in keeping books.

O &
v *

AN ELECTRIC BATH

The usual methods of applying elec-
tricity for remedial purposes are un-
satisfactoy
insgaveral re-
spects. I elee-
trodes are ap-
plied to different
parts of the body
much of the cur-
rent passes over
the surface and
a strong current
is too intense at
the points of application. If it ig
sought to avoid these objections by

MECHANICS

placing the patient in a bath tub most
of the current will go directly through
the water, besides all the trouble and
exposure of the bath. To obviate these
and other difficulties four small baths
have been devized, one for each limb,
as seen in the eut. They are filled with
water to cover 4 of the upper arm and
% of the leg, and each tub has an elec-
trode. In this way the action of the
current may be made either local or
general, and may be so directed as to
affect certain organs especially. There
iIs no need of undressing or of lying
down, the latter being particularly im-
portant in cases of weak heart.
————————

ENGLISH CABLE TRUCK

The illustration shows the latest
heavy truck construction for handling
big drums of telephone or telegraph
cable, with one man and one horse, A
load can be taken on or discharged in
four minutes. On each of the inclines
is seen a groove. In these grooves slide
two iron supports on which the ends of

Loads 4 Tons in 4 Minutes

the drum axle rest, and each support
is attached to a worm gear (seen in
front of the drum) by a light cable.
By this gear one man has no difficulty
in drawing up a 4-ton drum.
O

The sum of $3,000,000 has been ap-
propriated by New York City for a
memorial bridge across the Spuyten
Duyvil, to eommemorate the tercenten-
ary of the discovery of the Hudson
River,
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TRACTION ENGINES IN LUMBER TRADE
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Bringing Big Logs to the Mill

Like small streams running to a
great river the traction engine lines of
the California logging distriets feed the
railroads. Next to the Puget Sound
country the mountains of the coast
range and the Sierra Nevadas in north-
ern California furnish the most exten-
sive logging industries west of the Mis-
souri river. These vast forests contain
redwood, yellow and sugar pine, cedar,
fir and tamarack. The lumber is
shipped cast and exported to Mexico,
Panama, the Central and South Ameri-
can ports, Sandwich Islands, China,
Japan, Australia, and even Europe.

In the movement of logs to the mill
and lumber to the railroad, traction
engines have replaced horses, mules and

oxen almost entirely, A few teams are
used to get the logs out to the wagon
road, but much of this work 18 now
done with donkey engines and wire
ropes. It is no longer necessary to lo-
cate the mill on the railroad, for it
can be erected in the woods and the
lumber hauled on traction trains over
any wagon road where teams ean draw
a load. Tt is much cheaper and quicker
to build a good wagon road and equip
with traction engines and wide-tired
log wagons than to build the logging
railway formerly employed, and when
the distriet is cut over there is no track
to take up and move. The gize of the
loads which can be drawn and the
grades climbed is surprising.

Hauling Lumber from Mill to Railioad
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HEAVIEST PASSENGER LOCO-
MOTIVE

What i= =aid to be the heaviest pas-
senger locomotive yet turned out has

= L oy s

-
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ety of possibilities, In case an aspirant
for the stage is long on voice but short
on looks or shape the idea of inducing
the manager fo listen to her singing
through the telephone is decidedly elev-

R

Heaviest Passenger Locomotive

been built by the American Locomo-
tive Company for the DPennsylvania
road, It has 80-in. driving wheels and
evlinders 24 by 26 in. Heating sur-
face, 4.427 &q. t.; boiler pressure, 205
Ihs.  Weight, on trucks, 45,000 Ibs. ; on
drivers, 177.700 Ib=., and on the trailer,
45300 1bs.: total (without tender),
268,200 |bs,
S —

SONG BY PHONE GETS POSITION

A voung woman at Reading, Pa., has
started a new way of seeuring an oper-
atic engagement, by singing a sample
number into a long-distance telephone
to a manager in Philadelphia. She got
the job. The scheme opens up a vari-

er, for both distance and mystery lend
their enchantment. On the other hand,
may not this young woman’s success in
getting an engagement “on the wire”
cause such a rush of singers to the tele-
phone hooths that managers will abso-
lutely refuse to listen to any telephonic
tones, however sweet ?
A —

BIG COLORADO DAM

The plans are drawn and the capi-
tal secured for a dam to hold back the
waters of five rivers—a grand total of
5,000,000,000 ¢n. ft. of water. It will
be 13 miles long, 150 ft. high and will
cost $4,000,000.  All of which is to
iua[]]pen 9 miles northwest of Denver,

'ol.

The Thomas P. Cole, 605 ft. 5 in. in length, longest vessel ever built for fresh water, on
her trial trip.’ She Is equipped with submarine telephone system and an electric whistle,
which is sounded by means of a Morse key. An automatic arrangement sounds a blast every

10 seconds when in fog.
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STOKING THE RETORTS—The above animated illustration from the London Sketch

shows the men stoking the retorts in one of the big gas plants. A lon
with coal, pushed into the retort, and is then turned round so that the coal falls out.

sort of scoop Is filled
The

scoop is also used to push back the material that has alreadgf been placed in the retort. Th.s

is such an exhausting task that, though the stokers have
0 minutes out of every hour. They have thair com-
with the other employes, many of them ex-solr’.rs, they hold

in the company, which turns out wearly 13,000,000,000 ft. of

under 5.% hours, as they have to rest
pensations, however, for alon
stock to the value of $1,675,

-hour shifts, they actually work

gas, for which 1,200,000 tons of coal are required.

e —

WHALE LEATHER FOR GLOVES

The induscrial use of the whale in-
volves a wicked waste of material. For
instance, from a right whale 50 ft. long
may be “obtamed 250 bbls. of oil and
perhaps 1% tons of whalebone. The re-
mainder of the vasf carcass, some 50
tons, is threws. away as ahﬁnlutelj{
worthless. There geems to be a gold
mine here for any one with the enter-
prise and capital to work it. The hide
of one whale, spread out, would cover
1,500 sq. ft., and when tanned makes

excellent gloves and leather.
—

A TUNNEL ON PILES

A very unusual piece of engineering
work is now being done in connection
with the Brooklyn tunnel under BEast
river. The tunnel rests on soft mud
ana quicksand 1m many places, and it
was feared the additional weight of the
trains might cause it to sag and break.
To prevent such a disaster holes 20 n,

m djameter arve being eut through the
bottom of the big steel tube and hollow
-ieel piles in 5-ft. sections are put down
into the mud. As fast as one section is
down it is filled with cement and an-
other 5-ft. section holted to it and treat-
ed in the same way. This is continued
until the built-up pile iz 50 ft. long.
Instead of driving, the pile is sunk by
washing out a hole for it with a *-.tmng
jet of u.aler into which the pile sinks
of its own u.'c-ight.

i - S
CONCRETE HOUSE COSTS MORE

THAN WOOD

The eomparative cost of a dwelling
in New York state containing 10 living
rooms and 2 bath rooms, according to
materials used, has been found to be as
follows: For wood construction a con-
tractor hid $6,000; for conerete with
wooden floors, $8.900: for hollow-tile
blocks in walls and partitions and some
conerete, $6,500,



Chief of Detroit Fire Department

A SUBSTITUTE FOR GASOLINE

The enormous and inercasing con-
sumption of gasoline, besides the fact
that it ig practically under the control
of the strongest trust in the world,
makes any feasible substitute welcome.
An English firm will =oon place benzol
upon the market as such a substitute,
put up in cans of convenient size fer
use on motor cars. Benzol is very like
gasoline in appearance and qualities,
and can be sold at about the same price,
with the great advantage that it is nat
in the grasp of the oil trust. It is a ree
tified spirit from the distillation of
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coal tar, which ig a by-product of the
manufacture of coal gas,

Experiments are still being made to
perfect it as a motor fuel, It is claimed
that benzol has some advantage over
gasoline in potential energy, as tested
by actual nse in motor-car engines. Of
course objections have been made to it,
of which one is that benzol vapor is
extremely poisonous. In odor it can
claim no superiority over gasoline, the
houquet from the exhaust being just as
sweet,

CONCRETE BRIDGE—-NOT REIN-
FORCED

While nearly all conerete work is re-
inforced in some way, it is noteworthy
that a bridge is to be built in Baltimore
of concrete pure and simple. And yet
it is to be 322 ft. long, with one span
of 142 ft. and three of 60 ft. each. The
concrete will be made of one part ce-
ment to three of sand and six of broken
stone. 1t iz to cost $175,000.

—_—

(Clean gold or silver watch chains by
immersing for 5 seconds in pure am-
monia, rinse in aleohol and shake dry
in clean sawdust,

One of the floats in the annual parade at Los Angeles was named the ‘‘Coral" and repre-

sented a submarine scene.

It was mounted on a street car truck, took its power from the

tralley line, and was brilllant with sea-green electric lights.
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AIRSHIPS IN CHICAGO

The Aero Club Gives Its First Exhibition

The opening of the Chicago Aero of 30 h. p.; Horace Wild and Chas. K.
Club attracted considerable attention, Hamilton each had an airship. A few
the exhibit including three airships flights were made but the entire week
and one aeroplane. Capt. Mattery had was rainy with high winds, which
a large ship with an 8-cylinder engine made long flights impossible and ascen-

“AERO CLUB
. F CHICA g

.ﬂn‘ ’E“" _.:

o

Scenes at the Chicago Aero Club
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sion dangerous. The gas bags were

kept inflated constantly in hopes of the
wind going down.
Mr.

Lesh made one ascension in his
— 1 double deck

glider which
was 20 ft.
long, 6 ft. fore
and aft, with
200 sq. ft. of
| surface. The
! tail was 11 ft.
| long; the
! t decks 4 ft.
'—_ apart. We say
“was” because the machine was wrecked
by the storm on the last day.

On entering the grounds of the Aero-
drome the first that attracts the atten-
tion of the sightseer is the various tents
that cover the huge monsters of the
air. The tents all seemed to be se-
curely staked to the ground in order
to hold the great gas lmg-z from taking
their flight. Near the side of m{h
tent some tanks and barrels could |
seen which formed the apparatus fur
making the hvdrogen gas used in the
gas bags. A combination of iron fil-
imgs, sulphuric acid and a seeret prepa-
ration makes this gas. A tube of cloth
and about six inches in diameter con-
veved the gas from the tanks to the
gas bags. The gas bag 15 constructed

POPULAR MECHANICS

of a very fine grade of silk which is
sewed together in squares with strips
of heavier material. It is then oiled
with a preparation that will not get
hard., From these great bags, which
are about 55 or 60 feet in length and
20 feet in diameter, 15 suspended, by
a network of fish line, a small three-
cornered frame made from spruce sticks
and braced with piano wire. On this
light frame and near the middle is
bolted the motor that drives the 16-
foot propeller wheel. On the various
types of airships this motor differed
in styl> and construction, ranging
from 6 to 40 hp. and 2 to
8 cylinders. A tank for gasoline as
well as a small storage battery is at-
tached ’m the light frame. A large
frame made of spruce and covered with
muslin and fastened to the rear end of
the light frame forms the rudder. The
daring aeronaut strides the light frame
and when in midair controls the motor
bv a long rod along the frame and
tlmngvs the course of the ship by guide
rﬂp{-n to the rudder and changing his
position along the frame.

The entire weight of an airship is
about 350 pounds, while the motors
weigh from 96 to 165 pounds. The
llght spruce frame will weigh from 65
to 80 pounds. The propeller is placed
at the forward ‘end.

Views of Aeroplane Built

By L. (. Lesh
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INVENTED THE TELEPHONE

Another e¢laimant for priority in the
invention for which the patent rights
were granted to Alexander Graham
Bell was Moujeot, a poor and obscure
Frenchman who has just died near
Parie

e P SEE——

MACHINE PRODUCES VOWEL
SOUNDS

The phonograph reproduces words
or sounds, but the eleetric *siren™
actually produces the vowel sounds.
An electric mofor compressez air in
imitation of the human

861

PROGRESSIVE LONDON

What is this? Did yon never hear
of the London ambulance
service?  Well, this is it.
Don't laugh. London
takes it seriounsly and is
very proud of it. Inside
the “dog kennel” iz a
stretcher on two wheels,
upon which the vietim
of aecident or sudden
sickness can be jolted off over the
cobblestones to the mearest hospital,
enthusiastically accompanied by all the
"Arries and ’Arriets who can get near
enough to feast their eves upon the

lungs and the operation |
of a keyboard causes the
air to pass through the |
artificial  mouths and
lips which are cast from
plaster of paris. These
casts are shaped in exact
imitation of the forms
the human mouth and
lips assume when speak-
ing the several vowels.
In addition to being an interesting
invention capable of considerable de-
velopment, the siren is used in testing
the degree of deafness of an impaired
human ear, as with the machine it is
possible to register the exact amount

Vemgrtisy Bl ufifin Aniremeag

“*An Electric Motor Compresses the Air™’

pale, distorted features. London is a

great town and will have American po-

lice ambulances some day.
—_—
The bristles of any brush are kept in
place by the tightness of the handle.

Plaster Cast Mouths for Speaking YVowels

of pressure required to produce a sound

which the deaf person can hear. The

invention is by Dr. Marage, of Paris.
—_—

Some curbstone brokers in New York
are using wireless receivers instead of
megaphones to get market quotations.

Therefore any shrinking of the handle
loosens the hri:tlﬁ-t, and it should al-
wiavs be kept in a moist place. The
bristles of a paint brush should be im-
merzed in water when not in use, but
it should never be allowed to stand on
the bristles ; hang it.
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Corrider Car for the Ottoman Railways
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PREVENTS RUST FROM SALT
WATER

One of the marine engine builders
has discovered a process for prevent-
ing rust on the interior of water jack-
ets of gas engines when salt water is
used for cooling. The preventive is a
secret chemical preparation which is
pumped into the jacket under a pres-
sure of 100 1b. One such treatment is
supposed to make the iron immune to

salt water rust. Asa test, sal-ammoniac

Pumping the Clgemimls

was injected and left in 6 weeks, but
on removal and breaking the casting
for interior inspection, no sign of rust
was found.

The =alt water gives little trouble in
the way of rust as long as it is kept in
motion, but where it remaing unmoved
for a few hours or days rust sets in
and when once started increases rap-
idly.

GAS MOTOR CARS

Three-wheeled
chairs earrying
fwo  passengers
and the driver
are proposed for
the Boardwalk,
Atlantic City. It
combines the
features of the
hand-pushed roll-
ing chair and the antomobile. Power
is supplied by a small gas motor.

A S Y
- *

OUR NAVY LEADS THE WORLD

The world’s rapid-fire record has
passged recently from the British to the
American navy., The credit for this is
due to Seaman J. L. Davidson, of the
battleship Ohio, who put 11 consecu-
tive ghots from a 6-in. rifle through a
20 by 15 ft. target at a distance of
1,600 yds. in 51 seconds. The target
was bobbing about continually in a
rough sea. The best British record is
the same number of hits in 60 seconds.

The Blue Jacket, an American naval
publication, has the following by Mar-
garet E. Schmidt in honor of the event:

England has her Dreadnanghts

With their deadly 12-inch guns;
Germany has battleships

Of twenty thousand tons;
Denmark, France and Italy

O'er great ships their flags unforled,

But TUncle S8am has beaten all—
Our Navy leads the World,
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OIL FUEL FOR FOG SIGNALS

—_—

Until recently the United States
Government has used coal for operating
steam fog signals on the California
coast. This consumption of coal is an
important item of expense, even to the
richest government in the world, for
one “siren” alone — on the Farallone
Islands, 25 miles west of San Fran-
ciseo—eats up 100 tons a year. It
l:as been decided to change the diet
from coal to ¢rude petrolenm, in hopes
of effecting a large saving of expense,
g0 oil plants have been installed at five
points where there are Government fog
signals.  Two other points are marked
for the =ame equipment in a short time,
if the results of the experiment justify
further changes.

-

DYNAMITE BLAST SAVES SHIP
Divers Fight for Life With Great Devil Fish

On March 20 the big steamer “*North-
western™ went ashore on La Touche 1s-
land, in Southeastern Alaska. The ves-
sel was jammed in between two large
hidden rocks. andi
was held fast as if
in the jaws of a gi-
gantie vise, and all
usual methods of
recovery would
have torn big holes
A loss of $225,000 seemed

in the hull.
inevitable to the insurance company.
However, the British Columbia Salvage
Company took the contract to float the

great hull. This was finally accom-
plished through the ageney of dynamite.

All the work was done by divers, First
a survey was made of the submerged
rocks, and a map prepared. Tt was then
decided where to drill the holes for the
blasts, and considerable time was oecun-
pied in this work. The drills were oper-
ated by compressed air. and each hole
plugged as soon as finished, to keep out
the zand. When all the holes were ready
the dangerous operation of filling then
with dyvnamite was performed. A mueh

Diver Drilling Rock

greater danger, however, threatened the
divers at all timcs. The waters fairly
swarmed with giant cuttle (devil) fish
which constantly attacked the divers,
who had many narrow escapes. In fact,
the progress of the work was so slow on
this aceount, and as the fear of the div-
eTs IIl("T"[_""lhl.'H]. it was found necessary to
send them down in pairs. While one
drilled the other protected him.

So scientifically was the work planned
and executed that when the explosion
ocenrred the summit of the submarine
mountains: were torn away without in-
Jury to the ship.

e p——
England plans to build another Suez
canal with British eapital only.
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NEW VEGETABLE SINK

A new vegetable sink for kitechens has
three compartments. In one the vege-
tables are washed: in the middle com-

——————

Three Compartment Sink

partment they are pared ; the third con-
* tains clean water into which they are
tossed until encugh are prepared fo

transfer to the cooking utensil. The
sink is made of poreelain.
A —
A WIRELESS DREAM
Will fast ships speed across the At-

lantic zome day, ecarrying almost no
machinery, and propelled by wireless
waves of power generated at Niagara
Falls? That is the dream of Sir Hugh
Bell, president of Tron and Steel [nsti-
tute, London. Who shall declare it im-
possible in the face of the wonders
which the new century has already
seen ?
—EE s

SEARCHLIGHT FRUSTRATES
SUICIDE

A young New York City woman who
leaped into East river one dark night
recently and was fast being carried
toward the terrible rocks of Hell Gate

was spotted bv the searchlight of an
express fransport boat. As the woman’s
sereams rang out, the searchlight was
played up and down the udtﬂ-& until
at last it found and rested upon the
white upturned face of the girl, who
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had been buoyed up by the =kirts of a
raglan coat she wore. Three men swam
out from the shore and after a desper-
ate struggle with the swift current
brought her safely to terra firma.

s il e —fpr—  — =

TICKLESS CLOCK RUNS 400 DAYS

Primitive man had no need of clogks

—he lived in the open air, awoke with
the rising of the sun and went fo sleep
with the birds.

When more acceurate precision was
needed, he invented the sun dial, and
that was followed for indoor use by the
hour glass, and similar contrivances
worked by water or sand. Wheel clocks
worked by water followed. There was
a striking clock in A. D. 807, and a
large elock erected in London in 1325
but it was not till the introduction of
the pendulum by Huygens about the
17th century that we got anything ap-
proaching accuracy.

And now the swinging pendulum
clock with its regular beats ticking out

Coarteny Plaber, Locden

Types of 400-Day Clocks
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the seconds is to become a back num-
ber. In its place i2 a pendulum which
turns and returns in a horizontal plane,
like the hair spring of a watch laid on a
table, but unlike the watch gives out no
sound—it is absolutely noiseless,

And it runs 400 days with one wind-

ing.
i A e ———

FILLING SWEEPER BROOMS

The illustration shows how to fill
sgtreet sweeper brooms which have spiral
grooves the entire length between hubs
or sprockets in which “the hiekory fiber
is fastened by Manila rope.

"Hllliﬂlml_t ARARRREERN Ry e

f\ed AR

Making a Sweeper Broom

The broom spindle iz placed in the
frame, and the rope is passed through a
tension on top bar of frame and at-
tached to spindle. This spindle is con-
nected with a treadle by means of a
pawl and ratchet. Pressing down on
the treadle with the foot winds the rope
on the broom spindle, the material to
be filled is looped around the rope,
which ig drawn into the grooves. The
fiber should be dampened to prevent it
breaking in being looped around the
TOpE.

TP

BEST TEMPERATURE FOR
STORING FRUIT

As there are nearly 1,500 cold stor-
age plants in the United States which
handle fruit of some kind, the bhest
preservative temperature is a very prae-
tical question, Some experiments have
been conducted in Maine from Septem-

TRAINING FRENCH SEAMEN—In the

ecial attention is given to a
systematic training which is calculated to
make the men active and light of mowve-
ment. The picture shows one of the lessons
by which the sailors are taught to “man a
small boat" quickly when a high sea is
running.

French navy

ber to May, with a view fo determining
the comparative merits of artificial cold
and cellar storage for fruit, especially
apples. The average artificial tempera-
ture was 353°; of the cellar, 42°.
Whereas all the Baldwins and Spies in
the cellar had rotted in that time, only
13 per cent of Baldwins and 21 per cent
of Spies had gone to the bad in the
artificial cold.

It was found also that maturity of
fruit and promptness of storage had
great influence on length of preserva-
tion. For instance, Spies which were
stored immediately lost only 21 per cent
in the same time in which others which
had lain ten days in barn before storage
lost 49 per cent.  Also firm, ripe apples
deteriorated only 18 per cent as against
62 per cent of apples picked two weeks
later from the same trees.

il

To prevent glue cracking add a little
chloride of ecalcium, which will ahsorb
enough moisture to eounteract excessive
dryness of the glue.
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This Will Be the Largest Steel Bridge in the World

PROPOSED HELL GATE BRIDGE

A railroad bridge, which with its steel
viaduct approaches will be three miles
long, may be built over Hell Gate, N. Y.
It will be the longest and heaviest steel
bridge m the world, and will require
80,000 tons of steel. The four tracks
will be 140 ft., and the top of the arch

70 ft., above the water.
R

YOUNG LADY BUILDS BOILERS

(‘hicago has a young lady hoiler-
maker, the only one, so far as we know,
in the country, She 18 Misz Ruth Kis-
sack, 19 vears of age, and. of course,
ood In{}I-.lng Her father conducted a

Cougteny Ldus] Peower
Chicago's Lady Bollermaker

boiler shop for many years and Miss
Ruth was his office manager the past
three years, and for the year during
her father’s illness superintended the
shop and had charge of the buying. She
also learned the practical side of the
work and can rvivet up a boiler with
pneumatic hammers as well as any of
the men. Since the death of her father,
which occurred several months ago, she
has had entire charge of the business.

&
b A e

NATURAL HOT WATER HEATING

People living in the western part of
Southwestern Dakota are to be congrat-
ulated on having a never-failing supply
of hot water for heating their houses
and for other purposes. By drilling ar-
tesian wells they get spouters varving in
temperature from 100° to 130°, and
even higher.

e

INCREASE OF U. S. NAVY

The growth of the “big stick™ will be
watched by the American people with
various emotions, Part will be elated by
the fact that the Navy Department will
soon have 8 new battleships well under
construction, besides ¥ ecruisers, 5 de-
stroyers and 4 submarines. Most of
these will be ready for service this sum-
mer, and work is being pushed as fast
as is consistent with thoroughness,
Other Americans will be pleased to note
that their counfry is not vet committed
to the ruinous race for naval suprem-
acy, in which France has 126 war ves-
sels under construction, England 76,
Germany 43, and Austria 33,
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PIANO BOX BROODER HOUSE

Copyrighted, 1907, by Poultry Publishing Co.;
republizhed by special permission,

An excellent brooder house for chicks
hatched in an incubator may be made
from an upright piano box. The first
operation is to saw off the top of the
box diagonally, for proper slant of roof,
on a line drawn from the division be-
tween upper and lower parts of the
front, to a point near the top corner at
the back, which makes the front of the
piano box the back of the brooder that
18 to be. Then remove lower part of
front of box and mark with a peneil
around bottom of box on the inside,
after which knock off bottom, and saw
off edge on all four sides. The object of
this is to bring bottom of box up inside
the proper height, placed on well nailed
cleats, fo provide for heating apparatus
underneath. Place hinged windows as
shown in the cuts. The house will ae-

commodate 100 chicks, but 50 to 75
will do better. Make the roof and sides
watertight with tarred paper.
— %%
SUBSTITUTE FOR POSTOFFICE
TWINE WANTED

The Postoflice Department would wel-
come some deviee or inexpensive appli-
ance which could be used as a substitute
for the jute twine now universally em-
ploved in tying letters in packages. The
general publie would hardly think of
the amount of this twine required each
vear but it runs into big money. For
1906-7 the 2um of $200,000 was appro-
priated to buy this twine and the fiseal
vear is not vet up and the stock of twine
is all gone. For the current year 2,000,-
000 1b, will be used, or 900,000,000 yd.
The twine can he used only once. Some
tving device which would hold the let-
ters in bunches for transmission in mail

Lower Mississippi river.
town.

Cwmriany Slolse hﬂ
A floating theatre Is one of the unusual things in water craft, but can be found on the

It is a boat without power and is towed or pushed from town to
The company live on the boat, which has an auditerium seating several hundred.

One-night stands have no terrors for the merry company of sailing players.
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pouches and do the work as well as
twine would bring a fortune to the in-
ventor.

e S

NEW MILKING MACHINE

A very simple mechanical milker 1s
being used in Europe and reports indi-
cate hetter results than have been ze-

Simple Mechanical Milker

cured from any other of the several
milking machines. It iz so simple a
hoy 10 yvears of age can easily operate it.
It consistz of four pumps which work
in succession, one after another, and at
the same speed as a person milking by
hand. Each pump ig connected by a
short rubber tube to a teat-cup. of which
there are four. The milk has only a
short distance to travel and discharges
directly into the pail to which the ma-
chine iz fastenad, The operator sits on
a stool and turns a erank at the rate of
45 revolutions per minute. The suction
of any one of the pumpsz can be in-
ereased or decreased by turning a
thumbserew which controls the air pass-
age. As soon a= one teat iz milked the
suction is cut off and the cup removed,
while the other pumps continue work-
ing. Where several machines are used
in ome place power through flexible
shafting (1-10-Lip. to each machine)
may be used. With power one operator
can superintend =cveral machines. The
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device has been patented in all eoun-
tries.
——— . — —

BIGGEST DREDGE IN THE U. S.

It is now at work off the north shore
of Chicago, sucking up =zand and clay
from the bottom of Lake Michigan and
passing it along through a 30-in. steel
pipe to fill in a streteh “of shallow shore
a mile long. This strip has already
been surrounded by a breakwater, and
when filled in it will add 242 acres to
the area of Lincoln Park. The value of
the new land will be at least $4,000.-
000. For this extension work $1.000,000
have been appropriated and the com-
missioners will be able to keep within
that amount by having their own
dredge to do the work. Although the
dredge will cost $148,000, there will
be a saving of 20 cents a eubie yard
from the 30 cents bid by private con-
tractors, and when the work is finished
the machine can be sold for a large
fraction of what it cost.

This hydraulic pumping dredge is
well worth seeing. The hull is steel,

150 ft. long by 35 ft. wide, and con-
tains mwinm of more than 1,200 hp.
From the how projects a ]nng steel
beam, which can be raised or lowered
and thiz supports the intake dredging
pipe. At the end of the pipe revolves
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an enormous clay cutter, 74 fi. across
and weighing over 5 tons, of which a
separate view was given in Popular
Mechanies for June. As this cuatter
bores into the bottom, a powerful tur-
bine in the hold of the boat sucks the
loosened earth into the pipe and sends
it out at the stern through a discharge
pipe as far as may be necessary. The
outlet pipe iz in 100-ft. sections, con-
nected by heavy rubber joints, and sup-
ported by steel eylinder floats, one on
each side, and it will deliver a max-
imum of 1,500 cu. vd. per hour.

At the stern of the boat are two great

“spuds” to hold it in position. They
are solid eylinders of wood. 25 ft. in
diameter and 53 ft. long, each pointed
with a steel tip umﬂlunrr 12 tong; they
can be lowered into the lake bottom
either singly or together. By dropping
first one and then the other, and swing-
ing the boat on each alternately as a
pivot, the dredge at the bow ecan be
made to sweep a channel 175 ft. wide.

A WIPE JOINT MACHINE

It does not make any difference if a
man has had experience or not in wiping
joints if he uses a wipe joint machine, as
it can be operated by any-
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for that purpose.  The molten metal is
then poured in as in Fig. 3. When cool
the job ig complete as in Fig. 4,

T

WASP KILLING SCISSORS

This unique instrument for killing
wasps and other undesirable insects

“*Made of Wood"'

whiech may enter a house, was the in-
vention of the late Lord De Ros, of
England.  The seissors are made of

one of intelligence after
reading directions. The
illustrations show the ma-
chine in operation. The
joints made by the ma-
chine are better than the
hand-wiped, because the
soldering metal is used at
more extreme heat and it
18 a well-known faet that
the hotter the metal the
stronger the joint. i
Brass fittings should be |
turned as usual and lead
pipe seraped before being (S
placed in machine. After |SS.

applying the machine
(Fig. 2) to the parts both should be
heated with a blow toreh on all sides
until l‘!'lﬂﬂ}]lm‘ is hot enough to melt a
small piece of =older laid in the trough

wood. The two handles can be whittled
out of any soft wood, and the
squeezers glued or tacked in place.
Fasten handles with a small brass rivet.
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HOW THE «VARYAG"” WAS
RAISED

Remarkable Success of Japanese Naval Engineers

On February 9, 1904, the fast Rus-
sian eruiser “V aryvag,” 6,500 tons, was
driven. from the ne mml h"ll"h(}[‘ of Che-

1 ‘ulpo, and after engagement with the
Jupulmsv fleet waz riddled with shot and
sunk by her commander. For thirty
months she lay on the bottom, deep in
mud which |mrth filled the '-uhlp, then
was brought to the surface and is now
in service in the navy which sank her.

The event is extremely inferesting as
the most notable success of its kind, and
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tons of water per hour, were installed on
big floats over the wreck and connected
to auxiliary vessels for steam supply.
On August 8, 1906, an unusually high
tide was running and the effort was
made. In a short time the hull had
reached the surface and repairs were
made to hull and machinery which per-
mitted the extraordinary feat of sailing
to a Japanese port under its own steam
and power.

In the work were engaged, in addition
to the officers and divers, about 300 Jap-
anese naval mechanies and as many Ko-
rean helpers. The cost, including the
three big pumps, was about $500,000.
Had the same methods been adopted it

‘tlets of Water Dug out a Sort of Ditch'’

accomplished under difficulties which
were pronounced impossible to over-
come. Not only was the hull nearly
buried in mud, but a 5-knot an hour cur-
rent made the work of the divers slow
and dangerous. Two months were spent
in uncovering and stripping the wreck
of as much armament as possible. The
hull lay on one side, with the keel on a
horizontal, and the first steps were to
turn the ship over and bring it on ifs
keel. This was done with jets of water
forced under one side, which dug out a
sort of diteh into which the hull gradu-
ally slid until at last it was in a vertical
position. The big guns were then hoist-
ed. Usual methods of closing the holes
failed and a shell or outer vessel inclos-
ing the wreck had to be construeted to
completely envelop it. Three large
pumps, built in Japan for the special
purpose and capable of pumping 3,600

would seem that the raising of the
“Maine” would have been a tagk easy in
comparigon to the recovery of the
“Varyag.”

e

ACID-PROOF PIPES

Iron pipes lined with lead or tin are
made for the transmission of acids
which would quiekly destroy unpro-
tected iron. These pipes are made up
to large sizes: one copper smelting eom-
pany, for instance, has 30,000 ft. of
10-in. pipe lined with lead which has
been in use 12 yvears.

—_————

Never let any soap-suds fall upon
vour eye-glasses — one drop will ruin
them. The caustic alkali will make the
glass iridescent.
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PEARLING AND PEARL-DIVERS OF TODAY

How Men Walk the Sea Floor in Search of Huge Shells with Costly Gems

By William George Fitz=Gerald

Steam Lugger—Pearl Diver Coming Up

Pear]-dnmp; suggests to our mind
much that is romantic; but the cra of
naked divers, in dire pLIll from sharks,
has passed away ; and modern progress
now equips the pearler with a fearsome-
looking suit of India rubber, glistening
copper breastplates, with great leaden
weights back and front, and lastly an
uncanny-looking helmet, glass-paneled
and with elaborate telephonic attach-
ments ; air-pipes, life-lines and a power-
ful submarine searchlight, carried on
steam luggers.

Thus equipped the pearl-diver of to-
day may spend six or eight hours at the
bottom of the sea, whereas in olden
times three minutes made a record. Al-
though pearls are found in nearly all
molluses, and even in univalves like the
Australian Haliotis—a kind of barna-
cle pearls are only produced by
the pearl oyster, or mother-of-pearl
ghell. And, h!. the way, the commereial
“M. 0. P.” shell is really the divers
bread and butter. They are as big as an
ordinary dinner plate and weigh 2 Ih.
when cleaned, These fetch fmm 500
to $750 a ton in the market and all the
world knows that mother-of-pearl is a
staple commodity of trade.

The pearl-fishers are aware that shells
infested with living parasites are most
likely to yield fine gems. The ancient
fisheries were chiefly in the Indian
Ocean and Persian Gulf; but nowadays
the loveliest and most perfect pearls
come from Ceylon. and above all Aus-
tralian  waters — especially Torres
Straits and in  various little-known
spots in the remote Arafura Sea.

Pearl-fishing in Ceylon is a govern-
ment monopoly, controlled and directed
by officials ; and in the month of March
the fleet starts for the pearling grounds,
cach vessel with 20 or 30 divers and
their assistants. But you will find the
headquarters of pearling in the desolate
country extending from Exmouth Gulf
to King Sound, in Western Australia.
A glistening white coastline is this,
whose monotony is broken. only by
mangoe-frinced =alt-water creeks and
scorching deserts of spinifex and sand.

Here, then, we have 600 odd miles of
coastline with perhaps 5,000 hardy ad-
venturers engaged in the pearl trade.
There are besides some thousands of
Japanese, Manila men, Malays and men
of other races, aetmg chiefly as crews
for the little ships which so often run
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Drilling a Pearl

far-off and
vessels are

on uncharted rocks in those
little known The
schooner-rigged and from 7 to 14 tons
burden. KEach ecarries a master diver
and a erew of Tour. one of whom offi-
ciates as the diver's assistant and works
the eylinders and cranks of the air-
pumps that supply him with air while
he is below. Meanwhile the lugger drifts
with wind or tide while busy gloved
hands are groping for the huge shells
amid great swaving, manyv-colored for-
ests, 20 fathoms down in the tropical
sea.

One man above holds the life-line and
]u::'v- attention to signals; another is
catching fish or peeling potatoes for the
dinner : JII{l it may be a third has gone
off in the dinghy for fresh water and
firewood. The shells are found on ledges
about 90 ft. down in the sea, but it is
common knowledge that thev are far
more plentiful at greater depths. Vast
fortunes await the inventors of a diving
apparatus which will enable the pearler
to work in comfort at 100 fathoms deep.
It should be borne in mind that even at
200 ft. the diver endures a pressure of
88 1b. on every square inch of his body!

The lugger has a dangerouzly low
frec-hoard fo allow of the diver, with
hiz heavy dress and gear, being easily
hauled on board. He carries a net with
him holding the shells, and when this is

full he has it hauled up <o that he him-

=elf mayv run no rizk of entangling life-

BAE
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line or air-pipe. You could not imagine
an environment more weird than that
in which the fully-dressed pearler works
at, say, 20 fathoms. He moves airily.
notwithstanding his 40-1b. boots, amid
groves of coral trees, interlaced with
fluttering fern-like plants, among whose
branches swim gorgeous tropical fish
and sinister water-snakes, who geem to
resent the intrusion of so strange a
monster,

A good day’s work is anything over
200 pairs of shells, although I have
known as many as 1,000 picked up in
that time. The business, as may be sup-
posed, is absolutely speculative. One
diver may open ton after ton of shells
without securing anvthing of greater
value than a few seed pearls, while an-
other may take a fortune out of a day’s
gat}mrmg. The most famous pearl dis-
covered in Australia of late years is
that known as the “Southern Cross,” Tt
consists of a cluster of nine superb
pearls in the shape of a small erucifix,

almost perfect in proportion. This curi-
ous freak of nature was picked up at
low water on the Lacipede Islands by a
“beach-comber” mnamed Clark, who,
after burying it for some time for su-
perstitious reasons =old it for $50; it
fetehed $50.000,

The pearl diver of today, protected as
he is by every device known to modern
submarine engineering, iz liable to
many perils. He may “lose his life by
the ripping or teari mrr of his dress upon
the sharp coral rocks through which he
picks his way. Then. should an accident
happen in the lugger above, his air sup-
ply may stop. in which case he is suffo-
cated; a crew of Malays, by the way,
can never be depended upon. Therefore,
vou may be sure the man below has an
uncanny feeling sometimes, a feeling
of utter loneliness and helplessness
causing him to start sharply at the sud-
den appearance of a dark mass of rocks,
or the unexpected touch of a clammy
sea-finger,

He finds himself far from human
aid—out of the world, as it were, where
every form and creature iz different
from those on earth. Nor is his occupa-
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tion healthy. It predisposes to deafness
and rheumatism and may affect the
lungs and heart. The worst enemy the
Australian pearl-divers have. however,
are the terrible cyelones that annually
visit the coast. As to sharks, they mwlv
attack a diver in modern dress, and he
can alwayvs frighten them off when they
'Fmr-ust in following him by letting a
few air bubbles out of his dress. Other
enemies are the black and yellow sea-
snakes, the smaller octopug, the stingray
and the blow-fish.

After a day’s take of shell has heen
conveved ashore the shell-opener gets to
work at once. The pay of these men
equals $30 a month plus 10 per cent on
the value of the pearls found. Some
idea of the magnitude of the industry
may be realized on learning that last
vear 520 luggers paid an “annual 85
license to engage in the trade, and they
took many thousands of tons of pearl
shell ; the customs duties in the tinv
pearl town of Broome exceeded $5.000
a month,

The treasury authorities of Western
Australia estimate they receive at least
$100,000 a vear in dues from the pearl-
ers. But of course the industry is
enormously profitable and hardly a
month passes without the qlwuwn of
these “tear drops of the ocean™ having a
market value of from $5.000 to $15,-
000 each. and =ometimes much more,
Thus a beautiful pink pear-shaped
gpecimen  weighing 2006 grains  was
found last svason Eijli] 20l fl:t' $30.000,

Before setting, pearls are classified
according to size on a setting board :
and the delicate work of drilling a val-
uable specimen is invariably done by an
old-fashioned hand apparatus. More-
over, no matter how valuable a =et of
pearls mayv be. they are invariably
strung on fine silk thread. One extraor-
dinary fact is that unless pearls are
worn thev will pine awayv and die. Thus,
in the Louvre Museum in Paris at thix
moment you will sce a superb pearl
necklace on its death-bed!

To be precise, it lies on a velvet cush-
ion. This i the famous necklace left hy
M. Thiers, diplomat and statesman ; it

The Pearls Are Strung on Silk

formerly belonged to his wife, and was
onee  worth £300.000. It consiste of
145 pearls in three rows, weighing alto-
wother 2,907 grains, The onee lovely
vems, however, are fast losing their lus-
ter, and in a decade or two will turn
jet black and become quite valueless.
The authorities in the Louvre view the
matter with grave coneern; bhut they
are well aware that little can be done
unless the decay of the gems ean be ar-
rested by their being worn on warm

human skin, so sensitive are they to
change of temperature.
EF—

CAN'T CHANGE BOAT’'S NAME
AFTER 20 YEARS

After 20 years the name of a vesscl
registered in this country cannot be
changml unless it be rebuilt at a cost
of at least one-half the original cost.

A navigation company on the Great
Lakes is in an unusual predicament.
It recently put on a new steamer
named “City of Cleveland.” The com-
pany has an old steamer of the same
name which they changed to “City of
St. Ignace,” only to find to their sur-
prise that they had collided with a
iovernment regulation which forbids
the name of a vessel to be changed after
being earried longer than 20 years, and
the older boat was named in 1886.
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TYPES OF ENGLISH CARS.—The above illustrations are selected from a large num-
ber of views used by the president of the English Institution of Mechanical Engineers in
his annual address. The first is a two-car Irish train which operates with the locomotive
between the cars. The second is a standard ere and coal dump car. Next Is a car for

transporting large steel girders of 40 tons. The dining car is 65 ft. long and weighs 39
tons. The two lower views show the interior of the Queen's private car,
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A STRONG THIN PARTITION

In buildings where space is so valu-
able that every square inch is worth
many dollars, very thin pmtitiunﬂ
w]nch are at 'l'hf" same time strong, im-
pervious and fireproof are at a pre-
mium. Such partitions are now built
only 1} in. thick, vet amply strong
enough for all ordinary uses. Of

crete wall. This makes a partition not
only thin but solid and impervious to
ordinary sounds.
r—— i —————
ELECTRIC BRICK HOISTING
CRANE

Brick and canals suggest aneient his-
tory, and electric power stands as the

F:
—

E...-r:&‘ma:”? s

Electric Crane Lifits a Wagon Load at a Time

course they do not carry doors or win-
dows.

Small I-beams of steel about 1 in.
in width are used for the studding, to
which 18 wired the metal lath. These
I-beams are set about 14 in. apart and
can be of any length suitable for the
height of the room. In the illustration
Fig. 1 shows a partition in cross sec-
tion as it appears with plaster pushed
through the meshes in the metal lath.

e R T L O
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In Fig. 2 1s shown the plaster on both
sides of a partition and how the plaster
interlocks between the metal lath and
forms what is practically a solid con-

crowning genius of the new century;
all three are linked together in one of
the large industries of {:urman}

The brick vards of Berlin are situated
along canals not many miles out from
the city, says the Western Electrician,
and the transportation of the brick by
water is found least expenszive. The
brick are loaded into steel crates holding
1,500 each, which are loaded into eanal
boats using storage batteries for power
supply. Each crate is a wagon load and
each boat holds forty crates. When the
boat reaches the city dock, a great elec-
tric crane reaches down and lifts a crate
with its 1,500 bricks up and out and sets
it down on a wagon on which it i3 carted
to the place where the brick are wanted.
Could anything be quicker or simpler?
The entire boat load is taken out in less
than three hours.
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AN ELECTRIC BLUEPRINTING
MACHINE

Where a number of small prints of
the same size are made from tracings
[lurm;: cloudy days and winter condi-
tions it is a Inncr and tedious ]nh [BEVIE
ally such prints can be made in 8 by

Electric Blueprinter

10-in. 1rames, such as are used by pho-
tographers,

Mounted upon a tripod, having an
arbor at its apex, is a 10-sided drum
with flaring sides, having a hub with
wooden rolls, upon which it revolves

around the arbor: i this drum are 10
apertures the size of the inner face of
the printing frames, says Engineering
News. A rabbeted extension at the bot-
tom holds the lower part of the print-
ing frame while a brass spring engages
and holds the top of same, as shown in
accomhpanying illustrations,

Fitting on to the lower drum is a
similar one with receding sides, but
without the extension and the springs,
as the frames remain fixed on account
of their position.

This makes provision for 20 frames
and each one is equal distance and at
the same angle from the lamp, which
18 suspended and projeets down through

a hole in the upper drum and is cen-
Tvrw[ by means of a plummet over the
center of the arbor on the top of the tri-
pods. The distance from the center of
the flame to the center of the glass in
the printing frame is 22 in.

The lamp may be of the ordinary di-
rect-current are light with enclosed
clear glass globe.

i

Rust may be removed from iron or
steel utensils in many ways. If recent,
rub with an oil-soaked cork; or, rub
with oil of tartar or with very fine
emery and a little oil, or with strong
alum and vinegar, or =oak in turpentmu
or kerosene over night and clean with
very fine emery cloth.

Upper Section

Lower Sectieon.
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Ieebergs are a drug on the market n
Alaska l]ml is, in the winter time,
when 40 degrees below is a mild day;
but one of the strange perversities of na-
ture is to burn and blister with a hot
=un during the few weeks of Arctic sum-
mer. Juneau and one hundred other en-
terprising Alaskan cities now have well-
equipped eold storage warchouses, better
than most towns of equal size down In
“the states,” but there was a time when
ice could not be had even in Alaska. 1t
was during the second year of the Klon-
dike fever and the Cold Storage and
Iee Trade Journal relates the unusual
manner in which a supply was found.
Berney Moran was certainly versatile.
He had been a newspaper writer, track-
layer, section foreman, street-corner
preacher, miner, walking delegate and
a dozen other things. ]‘[L I'EJCIIL[:l.l mn
the nickname of “(C'asev,” and is now a
wealthy mine owner. When Moran land-
ed in Juneau he had a dollar bill and a
thirst; the latter he proceeded to trade
off for the former.
The heer was served
almost warm.
“Wheres your
iee 77 asgked Moran.
“We ain't no
fancy dudes,” was
the frontier answer,
“We never have no
ice here in summer.
You'd hetter drink
vour drink without
ice or noise,”
“Say,” asked Mo-
ran, “what will you
give me for a constant supply of the
best ice vou want all this summer.
They dickered and came to an agree-
ment, and Moran then visited the dif-
ferent saloons and markets and stores

i hc’.“rll mﬂl’lﬂ

selling perishable goods, and made an
ar langmnent with the 111a]0r1t\' of them
to supply the summer’s ice, an arrange-
ment which few, if any, deemed he conld
keep.

Moran next hired a tug—on eredit.
He also hired an old warehouse on the
shore. With a crew of two and himself
and with a cargo of ropes, cables and
anchors, he left the port and proceeded
Lo =eq,

Two days after the entire town of
Juneau was down on the shore. A tug
hoat was approaching with a tow the
like of which no tug boat ever had he-
fore. Fastened by a series of cables,
ropes and anchors to the tug, and a hun-
dred yards or so behind it, was a gi-
gantic iceberg. On the herg Moran had
-J_'.ll]]\. posts and fastened .'II]L]]DI'ﬁ, and
finally managed to get a good towing
erip. He gradually towed the moun-
tain, composed of the most beautiful
and clearest ice in the world, into the
harbor, and stranded it in the deep
water not more than fiftv vards from his
ice house,

Next day, in letters 10 ft. long, the
following sign appeared on the old ware-
house, thus L"Ntdhllhhln“' the first ice and
cold storage husiness “north of Fifty-
three:

CASEY MORAN,
BY THE FOUND, TON OR
M - i

BERG.

A voung lady in street costume made
a balioon ascent at Belleville, N. J.,
recently, because she wouldn’t take a
dare. At a height of 1,300 ft., hav-
ing crossed a river in the flight, she
dropped with the aid of a parachute
and landed safely. Then she fainted.

e o e ———

Depogits of meerschaum have been

found in New Mexico.



S8
NEW SUBURBAN LOCOMOTIVE

A new type of suburban locomotive
for light trains on ghort runs iz being
built in England for use on the London
& Southwestern Railway. It iz mounted
on four 3-ft. drivers, has no tender, is

English Tank Locomotive

19 ft. long, and weighs 24 tons with
500 gal. water and 1 ton of coal.

On the top of the cab are two pul-
leys through which ropes pass from
the throttle to the coach. When only
one car is drawn the crew consists of
two men, the engineer and conductor,
and when the traim is running car first
the conductor can stop or start by work-
ing the ropes. The engineer does his
own firing.

e
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WILL COMPRESSED AIR STOP
WAVES?

Instead of casting oil on troubled
waters, it is proposed now to break
them up with compressed air. Theo-
retically it seems feasible. A wave is

Pipe Has Minute Holes
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most dangerous at the instant it breaks,
releasing tons of water, it may be, to
fall from a height of many feet with
crushing foree. If, then, the wave can
be broken up hbefore it strikes, it is
rendered practically harmless, Tt is
proposed to do this by running out a
pipe with many minute holes at the
end, through which air may be pumped
under water to protect a breakwater, a
helpless ship, or a light-ship. So far
the only practical application of the
theory which can be cited is the alleged
effect of the compressed air rising to
the surface of the Hudson river after
escaping from the tunnel beneath. It
18 claimed that this breaks up all the
waves in the vieinity.,  But that iz far
from conclusive, and it remains to be
demonstrated that compressed air,
apart from the question of expense, will
be any more effective than a few cents
worth of petroleum,
o

STREET CARS WITH TWO ROOFS

Street cars are now being built with
a double roof—the upper one an ineh
above the other and projecting 8 in. on
either side. The purpose is to prevent
leaking when cars are kept out of doors

Caurteqy Elso, Trestioa Weskly

Water=Tight Roof

for want of storage room. The double
roof also reduces the humming noise of
the trolley wheel.

———————

It iz not generally known by retail
pipe dealers or by many users of pipe.
that any size of standard wrought iron
welded pipe above 1} in. will just fit
in the next size larger. This is =0 u
until 6-in. is reached, when the sizes
are made only in full inch numbers;
that is, they jump from 5 to 6 and
from 6 to 7, ete.
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HOW YOUNG MEN ARE TRAINED FOR THE AMERI-
CAN NAVY

rentice 5 Dirillin Wlth Rapid-Fire Gun Eumﬂad by Infantry. Fig. 2.—Interior
A al Tra 5!:‘ Flgpus —Drill Under Arms :r Newport T Station.

. 1—A
of Hall, U. S. Naval Training
v sical inspection.
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qold-hunger has drawn
men everywhere except,
perhaps, to the shifting |
sands of the Mojave des-
ert. But now a mining
company, recently organ-
ized in the southern pdt't
of Califorma, proposes to
dredge the dry bed of a
prehistorie Mojave river
for the precious yellow
grains.

There is nothing new [@
in the idea, for mining
experts have long de- :
clared that the sands of
t.lw Mojave were well

Ited with gold ; but how
iu get it ? Now that problem has been
solved by the drilling of several ar-
tesian wells whose overflow, after he-
ing pumped four miles, will be amply
sufficient for dredging purposes,
O S

16-HP. FROM A 54-LB. ENGINE

The automobile and the flying-ma-
chine are (eveloping marvels in the
line of engine construction. The lat-
est wonder iz 16 hp, which a man ecan
lift with one hand. Ordinarily such
power Tequires an engine ol 300 to
1,000 1b.. but this was devised as the
motor of a new balloon, and 1t 1= =0
powerful that the chiel concern of the
inventor is to fasten it firmly enough to
the frame of the airship to prevent its
tearing loose. The design of this little
giant is original in many respeets. It
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GOLD DREDGING IN THE DESERT

is two eycle, starts absolutely with-
out fuel after half a turn, and runs

= —y

* Dredging in a Desert

without any carbureter. The zpark coil
contains, mqtnnl of the usunal two wind-
mgs of wire, six windings, of which the
last five are looped in series with a bat-
tery of condensers. The lubricating
oil iz injeeted along with the gas mix-
ture.

|

Seamanship Work on a Land Mast—U, 5. Naval Training Statien



POPULAR MECHANICS

881

& SHOP

NOTES

AP

To Repair a Gasoline Pump

The piston or plunger that becomes
worn, where it comes in contact with
the packing (Fig. 1) in a gasoline or
pil pump on an pe— —
engine can  be
repaired by us-
ing a piece of
brass tubing near
the size of the
piston cut to a
length that will
cover over the
part that is worn
(Fig. 2). Dress

vt b

=

Em————
=

Fig. 1

the piston with a
file until tubing will fit close. The
tubing should be soldered to the pis-
ton if it does not fit close enough to
keep the air from passing between
them. The hole through the pack-
ing nut and head will then have to he
drilled with a drill large enough to ad-
mit the brass fubing.

i
vy

Special Forms for Cutting Blueprint
Paper

Anyone using blueprint paper from
rolls will know that it is not easy to
cut the right size and when cut it has
some curl to it. We use different sizes
of paper, says a correspondent of In-
dustrial Magazine, and, therefore, we
have a form for each size. The small-
est iz simply a 3-in. board cut true and

rovided with a knob handle in the
center. The larger forms are made of

Form for Cutting Blueprint Paper

1-in. by 1}-in. poplar, braced with brass
corner pieces, as shown in sketch.

By using these forms we can cut
enough paper to last several days; lay
it in a dark drawer, face down, one
sheet on top of another, and then place
a flat surfaced weight on top of it all.
The advantages are: rapid cuiting,
cutting to size, practically no waste, and
flat paper instead of curled paper to
put in the printing frame.

— . ;
Repairing Leaky Valves

Often globe or angle valves used for
cold or hot water, or other liquids,
start leaking after Dbeing in use for
come time. Of course, where a set of
reseating  tools are
available they can
goon be repaired, but
these handy tools are
not always on hand,
A simple method of
overcoming the difficulty is to remove
the hood and sandpaper the brass valve
dise bright at A where it sets on the
scat, then go all around it with a hot
soldering iron and place a coating of
solder all around it ; when it is put back
it will be found to be perfectly liquid
tight. This =cheme is not effectual
where high pressure steam is used, as it
will not stand long in thiz case—Con-
iributed by Jas. Ellethorn, Toronto,
Unt.

—_— i o - —

Screwing Flanges on Large Pipe

The difficulty of serewing flanges on
pipe of large gize is well known to those
who have tried it, as these flanges are
made so short that it is diffienlt to grip
them in any way. An expedient which
has been resorted to and found amply
gatigfactory in many cases is to place
bolts loosely in the bolt holes in such a
manner that a large stick of timber
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Screwing a r"lange on a Large Pipe

will be held between them, says The
Metal Worker, the stick acting as a
lever by which the flange can be turned.
This method is shown in the accom-
panying illustration. and will commend
itself not only on account of its sim-
plicity but the rapidity with which the
work can be done.
S g

A Handy Reamer

Forge the shank A to go in the brace
or bit stock, then draw the end down to
the taper von want the reamer to be
and make a little short, say § in. If
the reamer is to be 4 in. at the large
and } in. at the small end, draw it
down to that size and flatten down to
1 in. at both ends. In making the
twist, care should be taken that it is
done properly and not given too many
turns, savs a correspondent of The
Blacksmith and W heelwright. After
the twist is given, hammer lightly at
a low heat until proper size iz ob-
tained, then let it cool. File with a
round file, using care not to touch cut-
ting edges. One thing to remember is

A

Handy Reamer

the twist should be just the opposite
from a twist drill. To temper. heat it
all except the shank at a low heat,
plunge in water and cool entirely, after
which polish with emery stick and draw
temper over the fire, using care not to
heat small end too fast. Lct color run
to a purple and cool.
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To Stop Gas Tube from Leaking

The ordinary woven tubing for con-
necting lights, =toves and heaters to
the gas jet almost invariably leaks, The
salesman will claim that the gas soaks
through the webbing and that the odor
cannot be avoided except by buying ex-
pensive tubing—10 to 15 cents a foot.
The fact is that the leak is at the junc-
tion of the rubber tips with the web-
bing, as yvou ecan prove easily by wrap-
ping the joints carefully with bicyele
tape. Examine your tubing closely be-
fore buying to make sure that it is not
defective or broken at any point, and
then wind the joints aplrﬂll_', and
tightly with the tape, gomng over it
twice in opposite directions and con-
tinuing it at least 1} in. each way from
the junction. It will be still better, if
vou have any rim or tire cement, to
smear joint freely before wrapping. In
;chis way a d-cent tubing®is made odor-

88,
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Removing Paint from Iron Tank

To remove paint from an iron tank.
take lime and mix with common lye
mto a thick paste by the addition of
water, says Kngineering Review, and
apply over the surface of the metal
with a mason’s trowel to a thickness of
about § in. After allowing the mixture
to remain a short time, wash off with
a hose and most of the old paint will
be entirely removed, the remainder be-
ing easily scraped off with a seraper.
If the tank contains several coats of
dried paint, two or three applications
will be necessary before the entire sur-
face is clean.

i
- »

Cleaning Porcelain Bath Tubs

To clean a poreelain-lined bath tub,
use hot water and a rag saturated with
gasoline. If the gasoline is objection-
able, smear a little vaseline on the
dirtiest parts and remove dirt and vas-
eline at once with rag and hot water.
Never scour porcelain tub, nor nick
or scratch its surface in any way.
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Home-Made Turning Lathe and Emery Grinder
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Details of Home=Made Turning Lathe and Emery Grinder

The frame iz made of 2 by 4-in. tim-
bers framed and bolted together. The
driving power consists of a pair of old
mowing-machine wheels and their axle,
A, mounted in brass boxes, B, also taken
from old mower. The lathe head is
made of 14-in. lumber, and held to-
gether with #-in. bolts. The spindle is
a piece of 1-in. bright turned shafting
turned down to } in. at bearings and
to 2 in. for emery wheel. In end of
shaft opposite emery wheel a 3-in. hole
is drilled in center of <haft 2 in. deep.
Into this hole is fitted the different at-
tachments. A spur center is made by
flattening the end of a piece of 3-in.
shafting and filing a point on it, Fig, 5,
and the serew center, Fig. 7, 1s made
out of a woold screw with head re-

moved, while the face-plate, Figs. 8
and 9, is made of another piece of }-in,
shafting fastened in a round dise of
wood. .\ J-in. bolt with head removed
makes the arbor. The spindle bearings
are held in separate wooden boxes fast-
ened in head standards and are bab-
hitted, which allows adjustment of
bearings without loosening standards.

The tail serew is made of a 2-in. holi
serewedd in itz own nut which is coun-
tersunk in the face of tail block and is
held from turning by an eve bolt, with
hand nut. A piece of rat-tail file
eround to a point is inserted in a hole
drilled in the tail screw.

The lugs were removed from mower
wheels by striking them on the side
with a hammer and dressing down with
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a file and celd chisel.—Contributed by
Frank W. Rumsey, New London, O.
—_————————

fHome-Made Arc Lamp for Blue-
printing

An arc lamp that will save time and
trouble for those having large quanti-
ties of blueprinting or photographic
work may be built as follows:

N T
Ia LEH=== )

Fig.1
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Blueprint Arc Lamp

In a plaster mold, cast two lead up-
rights as per sketeh. 1 you want a
fancy job make them of brass.  Drill
and tap the shoulder for a 2-in, bolt
and the base for a 10-24 machine
serew.  Thread two #-in. bolts 4 in.
long up to the head (B, Fig 1), pass
on a lock nut, N, and then serew one
through each of the uprights.  Bush
the ends of the bolts to fit tightlv in-
gide of a piece of thin wall brass tube
2 in. long by 4 in. inside diameter, the
other end of the tube being double
glotted (T, Fig. 1). Two ]]it'r'r:* of 1-
in. carbon, such as is uszed for trimming
ordinary are lamps, should be foreed
mto the tube, the slotted ends gripping
them firmly (C, Fig. 1).

The two wprights should then be
mounted on a board, over which has
been pasted a piece of asbestos ! in.
thick, at right angles, so that when
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the bolts are screwed clear back the
carbons will be about } in. apart,

As the lamp will probably have to
operate on a 110-volt eircuit it will be
necessary to have some sort of a re-
sistance to hold down the current to
the required 50 volts at the are and
5 amperes also for regulation.

For this resistance we will need
about 100 ft. of bare German silver
wire No. 18 which may be wound on
porcelain insulators on the face of a
board which has been lined with as-
bestos. A d-point switch should be
connected in to cut out the reqguired
resistance for regulation. Small prints
from linen tracings may be done in
from 8 1o 15 seconds, while those from
co-ordinate paper will take from 40 to
80 seconds.  With this piece of ap-
paratus vou can do as good work as
can be done with a lamp that would
cost in the open market from $10
to 25,

With suitable lenses this lamp may
also be used in connection with a
stereopticon.—Contributed by A. D,

e —

Adjustable Drop Light

('ut a spring shade roller to any con-
venient length for attaching, by the
usual sockets at each end. to rafters
or other supports over the spot where
vou wish an electrie light to be sus-
pended.  Attach a cord to the roller

Adjustable Drop Light

and wind it so as to coil the spring
when it 18 pulled down, just as a shade
would do. Tie the other end of the
cord to the insulated wire of vour elec-
tric light. Of course, the latter can
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now be made to hang at any desired
elevation.—Contributed by Joseph M.
Campbell, Altoona, Pa.

———tr— —————

Home-Made Jib Crane

A small jib erane can be made out
of material gathered up around the
scrap heap. The standard, R, as

b e
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Home=Made Jib Crane

shown in skeich, may be eut from an
old piece of 3-in. shafting. says Amer-
ican Machinist, while bearings for top
and bottom ends, A and B, may be
made from reinforced blank-pipe
flanges.  Suitable grooves should bhe
cut around bottom of the shaft for
lubrication. A one-ton chain block
hung on trolley, T. travels on the
I-beam. It can be made to cover a
circle 20 ft. in diameter.
g e

How to Make a Portable Table
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tom end of the brace, I8, Fig. 2. The
upper ends of the braces, BE, fit in
between two pieces. F, fastened in the
middle of the board. The three pins
fitted loosely in DD and F, Fig. 2, 18
all that holds table together. The end
view is shown in Fig. 3.—Contributed
by F. B. Ewing, Santa Clara, Cal.
—_————————

Snap Flask Weights

After using weights as shown iIn
end views, Fig, €, for snap flasks, 1 de-
vised ones as shown in Fig. 1. Weight

B

Fig. 2
Snap Flask Weights with Removable Handles

(, Fig. 2, is cast with a wrought-iron

handle in it, which makes it very
inconvenient for stacking. The cut-

out for the fingers in weight D, Fig.
2, brings the hand in contact with the
hot gases. In Fig 1, A shows top plan
and B end view of the flask weight 1
constructed. The handle H 18 remov-
able and allows weights to stack well

A table for outdoor usc
that can be taken apart,
stored or changed from
place to place may be
made at small expense,
Fasten cleats with serews,
as shown in Fig. 1, to
the bottom of a board of

suitable size. The legs
are built with a cross-
piece, A, Fig. 4, at the
top which fits into slot
formed by the cleats, CC,
and a crosspiece, B, that

has two cleats, D, making

a place fo receive the hot-

Table for Outdoor Use
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when not in use, and also remaing cool
for the hands. A flask is shown at F
with the weight in use—Contributed
by C. R. MeGahey.
i

Device for Long-Distance Tape
Reading

A little device used for the purposc
of taking ordinates is illustrated in the
accompanying sketch.  The device fits
over the tape and slides slong it, and
when properly set is Elampwl by the
thumb and the distance read, savs En-
gineering News, This device enables
one fo take right-angle ordinates from
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“Fits Over Tape and Slides Along It"

the transit line at a distance of five or
¢ix hundred feet with great accuracy
and convenience,
—
Pointer for Turning Tapers on
a Lathe

A point which should he remembered
but is often neglected i that in turn-
ing tapers of any kind on a lathe be
sure to have the cutting edge of the
tool exactly the same height as your
centers, 1f you don’t the taper “will
vary with each cut. no matter whether
vou are using a taper attachment or a
set-over tail stock. The variation may
be slight, but on fine work it tells.—
Contributed by E. V.
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Saves Belt Wear

It iz poor poliey to let an idle belt
hang loose on a revolving shaft. Of
course, in time there will be an appre-
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. Shaft.
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To Save Belt Wear

ciable wearing away. Better take two
wood |JI.1‘-}H[]”'-. a little larger than the
shaft and hmd them om mlh soft wire
at the place where the belt will rest
when idle. The cut, by courtesy of the
American Machinist, shows this device
very plainly.

Handy Taper Reamer for Roughing

out Holes

A first-class reamer for roughing out
all kinds of tapered holes for valves and
pet cocks 15 made as
sghown in drawing.
The shank and cut-
ter holder, D. is
turned from tool steel
to within 1-32 in. of
the size wanted, then
milled ag shown at A.
A second cut iz taken
on the milling ma-
chine as shown at E,
leaving a recess {o
take the cutter blade,
B. The serew holes
in blade should be a
| little large to allow
adjustment for wear,
which can be taken up with strips of
paper inserted behind it. The holder
and blade must be hardened and ground
to =i1ze,
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How to Make a Three-Horse Evener

A good way to make a fhrec-horse
evener to bhe used on a truck wagon
for heavy work 1= shown in Fig. 1.
The doubletree, A, is made like any
other doubletree  for a  two-horse
wagon, except that it is longer, and,
of course, somewhat heavier, hmng 4
ft. 6 in. long. The eveners, B B, are
33 in. long, and divided so that two-
thirds of their lengths are inside the
drawpins, CC. The two elevices,
shown at D) D, are made of 43 by {-in.
iron, and, to give to them a neat ap-
pearance, the top side is cut out with
a gouge and rounded at the points as
shown, sayvs The American Blacksmith.
A heﬂn ]ﬂato 2 by {%-in. 1= fitted and
holted to the back of the double-
tree, and a hook ig to be turned up on
each end to keep the elevices in place.
These eveners could not bhe used with
one pole only in the center, because
the middle horse is placed in front
of the center of the wagon, and for
that reason two poles are used. Three-
horse trucks are sometimes built with
a double set of hounds, but any two-
horse truck ean readily be converted
into a three-horse truck and still be
available for two horses by simply
changing the doubletree and pole.
In Fig. 3 is shown the attachment and
the way they are put on. A =ocket,
A, is holted to the splinter hﬂr and
made to fit the pole. Another socket,
B, for the back end of the pole is bolted
to the side hound as

neckyoke is used, the pole-chains

shown. No

answering the purpose of holdbacks,
the two inside pole-chainz shown at
A, Fig. 2, being attached to the middle
horse. To prexent the chains from
pulling the horses together a spreader
bar iz made, 30 in, long. This iz cut
down at the ends to fit the long links
of the chain at B, Fig. 2. A pin is
inserted in the hole outside of this
link as shown.

R

Boring Hole Through Wheel

Many times when boring a hole for
the shaft of a wood pulley or when
filling the old hub and reboring, if a
lathe is not at hand, a brace and bit
has to be re-
sorted to and the
hole bhored is
quite likely to be
anvthing but
suare Wwith the
wheel. To bore
square and
straight, lay the
wheel flat on the
floor and drive about it three or four
spikes so that it may be turned. Place
vour bit in center found by compasses
or square and begin boring, holding
brace ag vou think about -’Eralght above
the wheel. While you are boring let
another person be continually turning
the wheel. DBore half way through,
turn the wheel over and finish the hole
in the same manner, and when finished
the hole will be true with wheel.
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Home=Made Medicine Cabinet

A cabinet for medicine can easily be
made by using an old clock. After re-
moving the works, shelving may be
placed in it suitable for hottles and a
drawer or two may be added for

Medicine Cabinet

smaller articles.  The one shown in
sketeh is the wav I arranged the draw-
ers and shelves, Tt answers the pur-
pose of one that would cost several dol-
lare.—C'ontributed by G. C. Murphy,
Owenshoro, Ky.

P Y —

A Simple Anvil Shears

T have never geen any tool as handy

as thiz one, savs A, S, Primmer in
American Blacksmith., 1 learned its
use in a railroad

shop. Tt iz a pair
of shears for use on
the anvil. It 1s
made of steel and
is forked to fit the
size of stock to he
cut. But small
iron can be cut in a large tool. The
top tool need not be so deep as the bot-
tom. One good heavy blow with sledge
of 12 or 14 Ib, will cut $-in. round. Tt
can be made with a spring or, if a
helper is handy, a handle same as on
a chisel or Fn!ler is best.  Be careful
to temper the inside of the fork for
cutting and you will have no trouble.
It is tempered same as a cold cutting

POPULAR MECHANICS

chisel. but in the center of fork. Be
sure to bhring the two straight sides of
hoth tools together. 1 have seen this
shear do some very heavy work., A size
for each rod is best, but you can make
one do for several sizes of stock.
—_—— e ——

To Stop Leak in Suction Qas
Producer

The top plate of our gas producer is

ast iron and somewhat over 4 {t. in
diameter.  The fire having been al-

lowed to burn out over Sunday, to give
a chance to clean out the producer, the
top plate became unusually warm and
then cold, so that the expansion and
contraction cansed it to erack. The
iron was of too hard a quality, and
the crack extended right across the top
and opened up ne .’1]"'.’ 1% in. The en-
gineer, not noticing the erack, started
a new fire Monday morning, and the
engine ran all right until it had sucked
all the gas out of the serubber. Then
it slowed down and finally stopped, for
it was sucking air througch the cracked
plate instead of gas from the coal. By
closing the air-mixing valve on the en-
vine we got 1t started again, but the
supply of air through the crack was
still too great.

In thiz emergency 1 took some clay,
usedd to babbitt bearings, thinned it
with water, and let it drop slowly on
the erack.  As the suction of the engine
drew the clay gradually into the fis-
sure, the heat baked it =o thoroughly
that the leak was effectually stopped
and everything worked as well as ever.
As the erack closed it was necessary to
open the air valve gradually to com-
pensate.—Contributed by J. A. Man-
ning, Owen Sound, Ontario.

Tempering Color for Tools

After hardening a tool should be pol-
ished and drawn as follows:

Lathe, planer and borlng tools—Tight straw.
Reamers, taps, scrapers—Dark straw,
Dirillg—TNirown,

Wood bits, slitilng saws, ete.—Light purple.
Wood saws, screwdrivers—Dark purple,

("old chlsels, punches—Blue,
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DESIGNS FOR PANELS—From Decorator and Painter's Magazine, London

Coloring Putty

Ordinary painters’ colors in oil, pref-
erably transparent colors, such as burnt
amd raw sienpa, burnt and raw umber
and lampblack, are best for coloring
putty. Make the putty scveral shades
darker than the wood, says the Amer-
ican Carpenter and Builder, as all wood
grows darker with age.

MNoiseless Exhaust for Motor Boat

Everyone who rides in a motor boat
will be indebted to the Motor Boat
magazine for suggesting this method
of abolishing the nuisancezs of the
exhaust. It is simple enongh—when
vou know how.

tun the exhaust pipe overhoard at a
point one-half foot above water line,
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and there screw on an ordinary elbow,
leaving it free to turn. Into the elbow
screw solidly 4 ft. of 14-in. pipe, and
to this attach a wire or cord by which
the end may be held up out of the
water. Now, with a little practice, you
can master the problem of a noiseless,
odorless, heatless, sprayless exhaust.
With the hinged pipe drawn up out
of the water, start your engine. As
soon as the boat gains headway drop
the pipe in, and you will be delighted
to discover that your boat iz actually
going faster and your engine running
freer, and without noige or smell.
The reason is evident. The water
rushing past the open end of the pipe
produces a suction which makes the
exhaust more ]Jﬁ*[’ff‘tt emptying the
cylinder of all exploded gas after each
stroke of the piston, so that the next
explosion has full effect. On account
of varyving speed at different times a
little experimenting may be necessary
in order to find just the right depth
to which the open pipe end should be
dropped. The vacuum may be still
further increased, if desired, by attach-
ing a funnel-shaped piece to the open

end.
% 4 - -

A Handy Balancing Device

I was in a large shop which devotes
itself to the Illdﬂﬂfdﬂtu]"{‘ of heavy
transmission machinery, when I noticed
a 6-ft. pullev being balanced on a

MECHANICS

justed ball bearings (see Fig. 2), giv-
ing a minimum of friction. Each set
was blocked up on anything handy uns
til the rim of the pulley cleared the
floor. The castings holding the rollers
were rough all over outzide, and it did
not appear to matter whether they were
used in a perfectly vertical position or
not.

I expressed my surprize at such a
method, but was assured that wheels
balanced in this manner were as well
done as by the ordinary method.

—_—————

Managing Saws with Broken Teeth

Roughlv-sawn stock is frequently
claimed to be caused by one or more

E%ﬁ.hﬁ

“‘Set Stubs to Same Gauge as Good Teeth''

teeth being broken out of the saw used.
We find sawyers retoothing saws when
a few teeth are gone, because they
think a saw in that condition cannot
be made to do good work, says J. B.
Harland in The Woodworker. There
is really no excuse for rough sawing
because a tooth or two have been
broken out. Just set the stubs to the

mandrel which was o far
from the horizontal that
the eye 10 vd. distant
could detect the deflec-
tion, says a correspondent
of The American Ma-
chinist. My first thought
was that some apprentice

new to the job was re-

Fig. 2

Fig.1

sponsible for such a state

of affairs; but when I pointed it out to
my friend the superintendent. who was
with me, he went over and showed me
that ends of the mandrel, instead of
resting on parallels, were between and
on little steel wheels (Fig. 1). These
wheels or rollers ran on carefully ad-

Handy Balancing Device
same gauge as the good teeth, and go
ahead. If the stubs are too shert to
be spring-set, grind or file the throats
until they are long enough. If the
points of the teeth are swaged, hend-
ing the stubs alternately, so that they
project just as far as the corners of
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the swaged teeth, will be all that is
necessary. The eketches show cut-off
saws thus treated, but rip saws may
be handled in this manner to even
greater advantage. I know a barrel-
heading saw which is doing smooth
work notwithstanding eight teeth are
broken out, five of them in dircet suc-
ceszion, the others in different places.
The theory of this treatment is that
bending the stubs so that they give
the rim of saw plate the same support
in the cut that the rest of the plate
has, prevents the teeth following the
broken ones from dodging, and insures
smooth sawing,

— — % —

Emergency Steam Blower when
Stack Fell

A stack was blown down at a light-
ing station and as the plant had to he
in condition to run the same night, a
steam blower was made to serve the
purpose.

= r_L a & & &4 = &

Steam Blower

A steam fitter constructed one like
that shown in the accompanying sketch,
the vertical pipes being 3 in., 4 in.
apart; the holes were 4% 1n., 4 1n. apart.
This was applied to the boiler, says
Power, and the station started up on
time. This blower continued to fur-
nish blast for the boiler for a period of
gix months.

—_————————

It is estimated that 50,000,000 bbl.

cement will be used this vear,
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Jointing a Saw

A good method of jointing a saw,
particularly a large one, is shown by
Fig. 1, in which a piece of emery wheel
is shown standing on the saw table,
To use the stone grasp it firmly with
both hands, and tip the top edge toward

==/

Jointing a Saw

the saw until the stone barely touches
the teeth, Watch very closely when the
fire beging to fly, for that is the guide

‘to go by when rounding or jointing

saws, says Wood Craft. There is no
danger of cutting too much off the
teeth of the saw, when the sparks are
watched closely, for the jointing should
be stopped the instant all the teeth are
brought to an even length, and when
the fire flies from all the teeth they
must be all the same diameter and the
emery sghould be removed.

When the fragment of emery wheel
is very small, it is not a very desirable
operation to hold it in the hand and
press it against the fast running saw.
In this case, catch the bit of stone in
a pair of hand-clamps, square un the
stone =o it will stand square with the
clamps and when they are laid on the
saw table the stone must necessarily
stand “square with the world.” With
the clamps, the stone can be fed against
the gaw in a manner perfectly under
control and the method is preferable to
the first method of holding the stone in
the fingers..
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Swinging Doors for Boat-House

Owners of motor-hoats will appre-
ciate boathouses supplied with swinging

Swinging Doors for Boat-House

doors, as =hown in sgketeh., The doors
are each fitted with spring hinges and
a set ol rollers arranged vertically on
the edge where they swing together.
On entering or leaving the house sim-
ply steer the boat between the rollers
and pass in or out without hindrance,
savs The Motor Boat, the rollers roll-
ing cazily along the gunwale.  The roll-
ers mav he of plain wood but can he
covered with felt or rubber, if desired.
— -

Handy Shear for Light Metal

A good home-made shear for light
metal 18 described in the American
Blacksmith: 1t
will ecut  hot
metal 3 in. thick
and 4 in. wide.
To make 1t, take
a piece of stock
2 in. by ¥ in
and steel its edge with a strip of old
rasp.  Then weld on shank to fit in
hardie-hole of anvil, Now make the
lever of =ame .m'lm']n weld on handle of
1-in. or I-in, ronnd and drill £-in. hole
in end.  Then temper,
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Antique Finish on Copper or Brass

Every one who iz at all observing
has seen and admired the various arti-
cles finished in antique copper or brass
that are in nearly every oflice and store,
It is one of the prwtm-nl as well ag the
cheapest finishes known to the metal
worker, and is used on hinges, gas-
fixtures, transom lifters, trays, and the
thousand and one articles in the hard-
ware line. This finish iz also known
as “oxidized” work and is produced on
both copper and brass in exactly the
same way.

Hu]jlum- vou have a small picce of
copper that vou wish to finish in this
way. First mix a strong solution of
pmmh or Iyve, using about two table-
spoonfuls to a qu:llt of hot water.

Then put 5 cents” worth of sulphuret
of potash into two quarts of hot water.
Also have a bucket of clean hot water
handy.

Now take the piece of copper and
fasten a ghort piece of wire to it for
a handle, and dip it into the lye, work-
ing it up and down to remove .;1“ LV EE
and dirt. Then rinse in the bhueket of
hot water and dip into the sulphuret
solution till it is a good. sharp black
(brass is a gravish black). Then again
rinse in the hot water and hang up to
dry.  When thoroughly drv, buff all

over lightly on a soft cloth hufling
wheel, and then buft through to the

copper in spots. A little practice will
enable one to bufl a piece <o that 1t
will look as well as if done Ly an
expert.—Contributed by E. V., Me-
nomonie, Wise.

B et I IR

Brazing Cast Iron

To braze cast iron take 1 1b. boracie
acid, 4 oz. pulverized chlorate of potash,
3 oz. carbonate of iron. 2 1b. fine brass
spelter, Mix well,  Ileat casting to a
brazing heat before applving, Then
lay on liberally and work it along the
hreak with an iron rod fattened on the
end. Usze a gas, gazoline or coke fire,
bhut do not use coal.
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How to Determine Speed of a
Machine

A very simple way of getting ai the
speed of any machine you are about to
start, and which has an intermediate
or countershaft, i1s to draw a perpen-
dicular line and put the speed of line-
shaft and sizes of the drivers on
the left-hand sude of the line, says Do-
minion Mechanical News. Then put
all the sizes of the driven pulleys, with
X for the required speed, on the other
side of the line. Thus: take the speed
of a line-shaft at 300 which has a pul-
lev 20 in. in diameter, driving tight
and loose pulleys on a eountershafi
which is 10 in. in diameter.  This
countershaft has a pulley 18 in. in di-
ameter, driving a cutter head whose
|11|I]vj.-' ig 3 in. in diameter. What 18 the
speed of the cutter-head? By putting
the figures representing the driving
speed and all the drivers on one side,
and all the driven on the other, and
working by cancellation, we find that
the required speed of the cutter-head
is 3,600, thus:

J00x 20 x 18

== ,},60}0)
10x8x X
This same rule is equally handy for
the determination of the size of any
drivers or driven pulley driving or
driven speed. It is a simple and di-
rect method, and it 1s accurate and
quickly learned. 1t beats guessing all
to pieces,
e

Packing Pump Piston Rod

I have used a piece of new leather

shoe lace for packing a pump piston
rod, with excellent results, and for
pumping cool water it 1s hard to beat.
—A. L. White. Cresco, Towa,

e g

A maxtare of 4 oz. benzol, 3 oz fuszel
oil and 1 oz of aleohol will remove
varnish, paint, tar or lacquer from any
varnished or painted surface in less
than ten minutes, or restore a hard
paint-brush after an hour of =oaking in
the mixture,

B5o3
Straightening a Brick Stack

A certain brick stack 75 ft. high, 8
ft. square at the base -'cll‘E:l 4 ft. 6 in,
square at the top, was straightened by
the method as deseribed in sketeh, The
stack was 3 tt. out of plumb and looked
az if it were going to fall, says a cor-
I[’Hlmllili_'llf of J..Il”lIlEL'l*-‘ Review.

Two good l}i]tl\flld"ﬂﬂ]h and =everal
helpers were secured and the job was
completed in just 10 hours.

First, they cut three holes through
the north side about 4 ft. above the
ground, as in Fig. 1. Through these
holes they put three timbers. 16 by 16
in.. about 15 ft. lonz. Back close to

—

———
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Fig. 1 Fig, 3

Straightening a Chimney

the inside of the south wall the timbers
were blocked up =0 they were about
level while resting on the ,].nl-. BCTCWS
on the other end, as shown in Fig. 2.
U'nder each timber was placed lew:
jacks resting on suitable blocking. He
then nailed a block on the east gide of
the stack about 30 ft. from the ground
and in line with the center of that side;
Irom this block a plumb bob was sus-
pended as shown in Fig. 3. The stack
wag out of plumb 18 in. in the 30 ft.

The jacks were then serewed up until
there was a good strain on them,. while
the masong took thin chisels and drove
them between the bricks even with the
top of the timbers, on the northeast
and west sides, while the helpers kept
the jacks gzoing up slowly.

In a short time the bricks began to
open, and the opening followed the
course as straight as if the stack had
been cut into with a saw. The opening
on the north zide was large enough to
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insert an extra course of brick with
ease (see Fig. 3). The brick was then
laid between the timbers and on the
east and west sides the timbers were
removed, the holes bricked up and the
job was completed and has never given
any trouble since.
—_—-———

Saw Gauge

A very useful gauge for measuring
the set of saw teeth is shown in the ac-
companying sketch. It consists of
small strip of hanl
wood with one corner
cut away as shown,
and a small wood
screw. The screw
may be adjusted by
means of a serow-
driver until the head
just touches the edge
of the tooth as shown.
Then by keeping the
edge of the wood
against the side of the
saw and moving the
screw from one tmth
to another the teeth
that are not set prop-
erly can be quickly
found.—Contributed by M. J. F.
Philadelphia, Pa.

— - -
To Examine Own Eye

!

The accompanying cut shows how a
magnifying glass and mirror may be
used by one’s gelf to locate emery or
similar sub-

| 2 stance that may
be lodged in the

P 3 eve.
= S Beside magni-

fying the object,
the lens, 3, shuts off the vision of the
affected eve and enables one to see it
plainly at a convenient angle with the
unaffected eye.

E\planatmn of figures in illustra-
tion: 1 is unaffected eye; 2, affected
eye: 3, lens; 4, mirror. A small read-
ing g‘lﬂs:: will answer nicely for the
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lens. — Contributed by Frank Setton,
San Jose, Cal,
. —————

Home-Made Wheel Bench

The wheel bench is so well illus-
trated as to need little or no explana-
tion, savs American Blacksmith. The
rod 15 adjustable, as shown at A. The
rod which supports the spoke is also
adjustable for the regulation of the
dish. The rod B is fastened at the
bottom end to a lever, C, which is oper-
ated by the foot. This lever is hinged
at the side of the bench, opposite the
operator.

Serviceable Wheel Bench

The elip tongs are fashioned from an
old buggy top prop iron. In selecting
the material for this tool, be sure to
have plenty of stock on each arm of
the joint.

The other tool is for pulling broken
tenons out of hubs. It consists of a
lag serew, the head of which is replaced
by a piece of {-in. round stuck, suffi-
cient to make the entire tool about 18
in. long. To enable the operator to
get a good hold on the tool after screw-
ing it into the broken tenon. the handle
end is bhent, as shown in the engraving.

e

One way to impart a deep blue to
polished steel is to place it in sand and
heat until the color i1s obtained. Or,
paint it with blue lacquer, which is
more usual.
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How to Grain Pitch Pine

To prepare the ground color for pitech
pine it is best to work off a light cak
ground color, made by mixing white
lead and chrome yellow with a little
burnt sienna and patent driers and
equal parts of turpentine and oil. The
graining is done best and easiest in oil
color, which should be mixed the same
as for oak, but in place of the umber a
little burnt sienna or Venetian red
should be employed. The color should
be used thin, with equal parts of boiled
oil or turpentine, a little patent drier
being added, as well as a little megilp.
These ingredients should all be thor-
oughly mixed together'in the can, says
The Decorator. It may be mentioned
here that the megilp is made from the
best beeswax melted down in turpen-
tine with a little boiled oil.

Having the graining color ready,
prepare a similar color, but quite stiff,
and place it on a palette board; then
commence by forming the heart of the

wood and taking a small flat sable hair .

fitch, dip it first into the thin graining
color in the can and then in the stiff
color on the palette. Now, with the
fitch full of eolor, work out the heart
from the center of the panel upright in
curls and twists, With the same fitch
the fine parts of the heart can be
worked out, and by holding the fitch on
the flat side one can get the broad parts
of the curl. The center of the heart
must be kept open, but farther apart
from each other and darker in color.
Then work the veins out finer to each
side of the panel, with a lighter chade
of color, and with a badger hair soften-
ing brush very lightly soften the up-
right lines, being particularly careful
not to let the veins run into cach other.

For the stiles or rails of a door, etc.,
use a 2}-in. thin oak overgrainer. Dip
into the thin graining color and pass
the hairs through a dividing comb, so
as to keep them straight and open.
Commence at the top and draw the
overgrainer down to the bottom of the
stile, then soften the work with a badg-
er very lightly up and down.
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How to Make a Concrete Stove

A cement residence in which the
building, roof, chimney, porch, and a
good portion of the interior finishing
was made entirely of cement, led the
owner to build a cement stove with
which to heat the conscrvatory. We do
not understand that any heatmg ad-
vantages are claimed over an iron stove,
but the novelty of the thing makes it
interesting.

Relnforced Concrete Stove

The stove was made in three parts,
the base, the body and the top. The
base was made with conerete grate bars
in an ordinary box, the top was made
in a round form with a piece of sewer
pipe put in for the base of the stove
pipe, the hole in the top was made by
setting a tin pan, bottom of which was
covered with oiled paper, right in the
form. The body of the stove was made
by setting a small barrel inside a large
one and ﬁl]mn the space between the
two with concrete. the door being
blocked out in the barrel, hinges set in
while the concrete was wet. The whole
stove was reinforeced with “lock-woven
steel fabric” at a cost of about one-
cixth of what an ordinary iron stove
would be,



Economy lce Box

Scarcely has the last coal been paid
for — perhaps before that — when the
ice question must be considered. Here
there is usually a big leak, both figu-
ratively and 11’.E‘IH“h for much good
ice water iz allowed to run to waste.

The ice question has two equally 1m-
portant parts—first, get the weight you
pay for; second, get the full benefit of
it.” It is a safe cstimate that half the
wood of a cake of ice is lost by the
usual method of keeping it in the top
of a refrigerator. The economieal way
is to get an ice-box large enough to

hold 200 Ibh.: it costs about half the
price of the ordinary- 50-lb. refrig-
erator.

Take the wooden frame (on which
the ice is to rest) out of the box and
saw it across into halves. Get an ordi-
nary spool and whittle one end to fit
the outlet of Thu box watertight. It
may be nccessary to wrap a 1.1311‘ of
thin cloth around the end of the spool
to secure a tight fit. Having driven
the plug in, but not so hard as to strain
the metal bottom, put in half the
wooden frame, and pour in eold water
until it beging to run out through the
hole in the spool ; but the top ﬂf the
frame should be out of water. 1f it 1s
not, nail strips under it.

Order 100 th. and see that yon get it.
Have it cet on the frame, in one corner
of the box, and wrap it on all sides
except the bottom with a thick woolen
cloth previously dipped in cold water.
Now you have an arrangement which
will make 100 1b. last a week in ordi-
nary summer weather and at a cost of
35¢.  Furthermore, vou have a splen-
did tank of ice-cold water all the time
in which to set bottles of milk, filtered
water, ete., while the food set on the
shelvez of the box will be almost frozen.
Last, and not least, every time you
open the box, your cold air will not all
spill out, as it does from a refrigerator.

At least once a week the plug should
he pulled and the box given a thor-
ough scrubbing with hot water, and
left open for a half-hour. Leave the
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half-frame out to dry and use the sec-
ond half. In really hot weather the
hox should be covered on top, back and
sides with a heavy woolen blanket, held
in place by a few tacks. If the box
cover 1s too heavy for lifting, part of
the weight may be carried by a rope
attached to the front edge and passed
over a pulley to a small weight.—Con-
tributed by Dr. C., Chicago.

— . 4 - —

For Burns

A good practice in foundries, where
burns are frequent, is to put on thick
soap suds. It beats all the patent com-
pounds ever gotten up, and besides soap
1s obtainable anywhere at any time. The
lather keeps out the air and draws out
the inflammation. After a few min-
utes the burn, if a bad one, may be
wrapped up, but if just an ordinary

burn, an occasional application of
Jather is all that is needed.
—_——

Seoap and Alum Waterproof Cement

The cement reservoir of the new
water system at Uxbridge, Mass., which
leaked water at the rate of 25,000 gal.
a dayv, when tested, has been treated
with an inside coat of a composition of
soap and alum. The composition is
made by heating soap, alum and water
in a kettle until the mixture is the
thickness of a paste. says Cement ;‘E.ge
[t i= believed that this will fill the
pores in the cement and prevent the
water from leaking through. This
process has long been known to en-
gineers, and, in -|1tt£- of the theory of
some that it will not last, has given
entire satisfaction on more than cne
oceasion.

i —

A Hard Drill

If von have a job that requires an
unusually hard drill, heat the drill to
a nice cherry red and dip about a quar-
ter of an inch af the end in common

soldering aeid (muriate of zine).—
Contributed by E. Viall.
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How to Make « Freak' Photographs

The “freak™ pictures of well-known
people which were used by the leading
dailies recently made ev-
ervbody wonder how the
distorted photographs were
made. A writer in Camera
Craft gives the seecret,
which proves to be easy of
execution. The distortion
is accomplished by the use
of prisms, as follows: Se-

cure from an optician or
leaded glass establishment, two glass
prisms, slightly wider than the lens
mount. The flatter they are the less
they will distort; about 20° is a satis-
factory angle. Secure them as shown by
sectional sketch, using straw board and
black paper. Then make a ring to fit
over the lens mount and conneet it with
the prisms in such a way as to exclude
all light from the camera except that
which passes through the face of the
prisms. The inner surface of this hood
must be dull black. The paper which
comes around plates answers nicely. If
the ring which slips over the lens mount
i# lined with black velvet, it will exclude
all light and hold firmly to the mount.

Place over lens, stop down well after
focusing, and proceed as for any picture,

Electric Blue Light Experiment

Take a jump-spark coil and connect it
up with a battery and start the vibrator.
Then take one
outlet wire, IR,
and connect to
one side of a

2-cp. electric {_ imﬂ
lamp and the]| & -
other outlet wire, |
B, hold in one "“!Ilh
hand and press all fingers of the other
hand on globe at point A. A bright,
blue light will come from the wires in
the lamp to the surface of the globe
where the fingers touch. No shock will
be perceptible—Contributed by J. H.
Spade, 203 E. 1st Ave., Altoona, Pa.
R —

How to Make a Music Cabinet

A neat music cabinet can be made as
shown in the accompanying sketch :

Each side, AA, Fig. 1, is cut from a
board about 36 in. in length and 16 in.
wide. Both are alike and can be cut
from same pattern. As the front legs
curve out a little the main body of the
hoards, AA, should be 15 in. wide. The
back, B, should he about 22 in. long by
16 in. wide and set in between sides AA.
Cut the top, C, 16 in. long and 141 in.

=TRAW BOARD

SECTION THROUGH FRIGM

COMPLETE HOOD

“The Distortlon Is Accomplished by the Use of Prisms"’
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wide. The bottom must be the same
length as the top and 13} in. wide.

The door, D, can be made panel as
shown, or a single piece, 16 in. wide and

How to Make a Music Cabinet

about 20 in. long. All material used to
be made from boards that will dress to
1 in. thick.

Shelving may be put in as shown in
Fig. 2 and made from 1 in. material.
Make 12 cleats, E, 13} in. long, from

a strip of wood { by 4 in. with a groove
4 by 4 in. eut in them. Fasten 6 cleats
evenly spaced on the inside of each, A
and A, with §-in. brads. This will give
seven spaces for music and as the shelves
are removable two places can be made

into one.
—_——y o — —

How to Make a Three=Way Cock for
Small Model Work

In making models of machines it iz
often necessary to contrive some method

for a 3 or 4-
way valve or A
cock. To make G

one, secure a pet L""-*Eﬂ—r-‘”‘
drill =

cock and ol

and tap hole =
through, as B
shown in the -

cut. JIf for 3- C ?
way, drill in

Fig 2

only to the open-
ing already through, but if for a 4-way,
drill thmugh the entire case and valve.

Be sure to have valve B turned =0 as
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to drill at right angles to the opening
through it. After drilling, remove the
valve and remove the bur with piece
of emery paper and replace ready for

work.
—— i

How to Transmit Phonograph Music
to a Distarce

An interesting experiment, and one
calculated to mystify any one not in
the secret, is to transmit the music or
gpeech from a phonograph to another
part of the house or even a greater dis-
tance. For an outdoor summer party
the music can be made to come from a
bush, or tree, or from a bed of flowers.
The apparatus is not difficult to con-
struet.

The eut shows the arrangement, Pro-

cure a long tllulenEL telephone transmit-
ter, D), including the m-::uth}:m:-p and
fasten it to the leprudumr of the pho-
nograph. Also a watch case receiver, R,
which fasten to the horn, These partu
can be purchased from any electrical
supply house. Conneect two wires to the
transmitter, running one direct to the
receiver, and the other to the battery,
thence to a switch, 8, and then to the
receiver, The more batteries used the
louder will be the sound produced by
the horn, but avoid using too much bat-
tery or the receiver is apt to heat.—Con-
tributed by Wm. J. Farley, Jr., Cam-
den. N. J.

—— i - — —

The Russian government iz building
several cars for transporting live fish
which are to be planted in Western Si-
beria.
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How to Make An Efficient Wireless Telegraph

By George W. Richardson

A simple but very eflicient wircless
telegraph may be constructed at slight
cost from the following deseription :

The sending apparatus consists of
nothing but an induction coil with a
telegraph key inserted in the primary
circuit, 1. e., the battery eircuit. This
apparatus can be purchased from any
electrical supply houze. The price of
the coil depends upon its size, and upon
the size depends the distance signals can
be transmitted. If, however. one wishes
to eomstruct his own coil he can make
and use, with slight ehanges, the jump
spark coil deseribed on page 672 of the
June, 1907. number of Popular Me-
chanies. This ecoil, being a 1-in. coil,
will transmit nicely up to a distance of
one mile: while a 12-in. coil made on
the same plan will transmit 20 miles or
even more under favorable conditions.

Change the coil deseribed, as follows :
Insert an ordinary telegraph key in the
battery cirenit, and attach two small
pieces of wire with a brass ball on each,
by inserting them in the binding-posts
of the coil as shown at B, B”. From
these two terminal wires one is
grounded to earth, while the other wire
is sent aloft and is called the aerial line.
This constitutes all there is to the send-
ing apparatus.

Now for the receiving apparatus, In
the earlier receiving instruments a co-
herer was used, consisting of a glass
tube about l-in. diameter, in which
were two silver pistons separated by
nickel and silver filings, in a partial
vacuum. This receiver was difficult of
adjustment and slow in transmission.
An instrument much less complicated
and inexpensive and which will work
well can be made thus:

Take a 5-cp. incandescent lamp and
break off the tip at the dotted line, as
shown in Fig. 5. This can be done hy
giving the glass tip or point a quick
blow with a file or other thin edged
piece of metal. Then with a blow-torech
heat the broken edges until red hot and
turn the edges in as seen in Fig. 6. Re-
move the carbon filament in the lamp
and bend the two small platinum wires
go they will point at each other as in
Fig. 6, W W. Screw the lamp into an
ordinary wall =ocket which will serve
as a base as in Fig. V. Make a solution
of 4 parts of water to 1 part sulphuric
acid, and fill the lamp about two-thirds
full (Fig. 7). This will make an ex-
cellent receiver. It will be necessary to
adjust the platinum points, W W, to
suit the distance the message is to be
worked. For a mile or less the points
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should be about 1% in. apart, and closer
for longer distances.

The tuning coil is simply a variable
choking coil, made of No. 14 insulated
copper wire wound on an iron core, as
shown in Fig. 7. After winding, care-
fully scrape the insulation from one
gide of the eoil, in a straight line from
top to bottom, the full 11311}_,1"[]1 of the
coil, uncovering
just enough to
allow a good
contact for the
sliding piece.
The tuning 1is
done by sliding
the contact piece,
which is made
of light copper wire, along the convolu-
tions of the tuning coil until you can
hear the signals. The signals are heard
in a telephone receiver, which is shown
connected in shunt across the binding-
posts of the lamp holder with one or
two cells of dry battery in eircuit,
Fig. 7

The aerial line, No. 6 stranded, iz run
from binding-post B through the chok-
ing or tuning coil, and for best results
should extend up 50 ft. in the air. To
work a 20-mile distance the line should
be 100 or 150 ft. above the ground. A
good way is to erect a wooden pole on a
house or barn and carry the aerial wire
to the top and out to the end of a gaff
or arm.

To the end of the aerial wire fasten
a bunch of endless loops made of about
No. 14 magnet wire (bare or insulated),
attaching hoth ends to the leading or
aerial wire. The aerial wire should not
come nearer than 1 ft. at any point to
any metal which iz grounded.

Run a wire from the other binding-
post., A, to the ground and be sure to
make a good ground conneetion.

For simple experimental work on
distances of a few hundred feet only,
an ordinary automobile spark coil can
be used in place of the more elaborate
coil, Fig. 1 to 4.

The above mentioned instruments
have no patentz on them and any one i
at liberty to build and use them. The
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writer does not claim to be the origi-
nator but simply illustrates the above

to show that alter all wireless is very
simple when it is once understood. The
fundamental principles are that indue-
tion travels at right angles, 90° to the
direction of the current. For an illus-
tration, if a person standing on a bridge
should drop a pebble into the water be-
low, after contact he would note circles
radiating out over the surface of the
water. These circles, being at right an-
gles, 90° to the direction of the force
that caused the cireles, are analogous to
the flow of mdnctmm and ]unu- the
aerial line, being vertical, transmits sig-
nals horizontally over the earth’s sur-

face.
—_——-—— —

Return Call Bell With One Wire

To use only one wire for a return ecall
bell connect up as shown in the dia-
gram, using a closed circuit or gravity
battery, B. The current iz flowing
throu ﬂh both bells all the time, the same
as the coils of a telegraph sounder, but
iz not strong Enuugh to ring both con-
nected in series. Pressing cither push

Wirlng Diagram

button, P, makes a short circuit of that
bell and rings the one at the other end
of the line.—Contributed by Gordon T.
Lane, Crafton, Pa.

L T
b -

The best flux for ordinary brazing is
this: One cup boiling water, add one
cup borax. Let dissolve. Then add
two cups boracie acid and it is ready
for use. You can make brass run up-
hill with this flux.—Contributed by E
Viall.
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EXTINGUISHING FIRE WITH OIL

That sounds inecredible, and yet a
workman on a kerosene tank in a Michi-
gan town saved his life by leaping into
the tank with his elothing all on fire.
A fellow workman on a ladder above
carelessly upset 4 gal. of gasoline right
over him and the liquid instantly sat-
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the repair station for reassembling. The
others were destroyed on foreign lines,
and it is safe to say that pmlmhl}' all of
them could have been repaired to advan-
tage with the present knowledge of and

facilities for repairing steel ears,
. S T EE—

DYNAMITE BLASTS SAVE SHIP

The ocean steam-

The Recovered Section in Port

urated his clothes. At the same mo-
ment it caught fire from his lighted
pipe and at once the poor fellow was
a living torch. There was but one
thing to do and he did it—dove into the
5 ft. of oil in the tank.

— % - =

THE LIFE OF THE STEEL CAR

1t 1s practically impossible to damage

a steel car so badly that it cannot be re-
paired to advantage, says the American
ingineer. This may readily be seen by
the data in the following section, show-
ing that of over 23,000 all-steel ecars on
the Baltimore & Ohio, a large number
of which have been in service for as long
as eight years, only eleven have been de-
Etrnye[] Three of these were destroved
on the Baltimore & Ohio, shortly after
steel cars were first mtmducml on ac-
count of the salvage being pleEd up and
scrapped, instead of being diverted to

er “Suevic” was de-
clared a total loss
when a few months
ago she went onto
an linglish reef in
a storm. The Liv-
erpool Salvage Co..
8 however, concluded
- to undertake the
job of saving some-
thing. The hull was
impaled on sharp
rocks, which made
it impossible  to
ol move it in any di--
8 Tection. Divers who
: were sent down ac-
tually stood while
at work on the
wrecks of two other
vessels.

The “Suevie” was 550 ft. long and
when it was found impossible to save
all, the company undertook to raise
the stern section, 370 ft. long. For
days the dangerous work of cutting the
ghip in two by means of explosions of
dynamite was continued until the
larger part of the hull was entirely cut
away. The illustration from the Ship-
ping World shows the recovered sec-
tion as brought into port. The hull
was cut where the cold storage was
located, and the pipes can be seen in
the picture. The same salvage com-
pany has already dispatched an en-
gineer to Japan to see if anything can
be done toward recovering the “Da-
kota.”

The original cost of the “Suevie”
was about $1,000,000.

R S Y
i v

Deposits of meerschaum have been
found in New Mexico.
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INTERESTING FACTS ABOUT PAINT

How the American Product Almost Caused A Revolution

A little less than half a century ago
there was not a gallon of machine-made
paint in the world, At that time all
house paints were made in the old-
fashioned wav—Dby stirring turpentine,
white lead and linseed oil lm-'ﬂ'rhm* with
a stick. Today the paint industry is
one of the greatest in America. There
are upw ard of 250 paint factories in
the country, ump]u} ing more than 50,-
000 people. The annual output of
these factories iz approximately 100,-
000,000 gallons.

If this annual product could be
brought together it would make a “sea”
of paint a little over half a mile square
and ten feet deep. Volume enough to
float much of the navy of the United
States, In a recent dizeussion in Con-
gresg one member referred to the Unit-
ed States ag the “paint pail of the
world.”

At present thiz “paint pail” needs
additional stirring, and one of the
greatest paint manufacturers in the
t_*m_lnil'x Sava ih.lt there 1= room for 10.-
000 more men in the industry, “We
want men—men—men!” 15 the ery in
almost every paint factorv. From this
“world’s pail” 1s sent out pamnt to every
civilized land under the sun. Ameri-
can paint ig used in India, China, all
the countries of South America. in
Europe, Africa and the Sonth Sea Is-
lands.

Three vears ago paint almost created
a revolution in Costa Rica. In that lit-
tle country’s capital ecity there was a
native establishment wherein paint was
manufactured by the simple stirring
process.  Then came the first shipload
of American paint. The owner of the
local industry was a politician in high
favor and he tried fo get government
action to prevent the entrance of Amer-
ican paint. But he lost. He was soon
threatened with bankruptey by the
hustling Americans. e threatened to
turn against the government unless ac-

. the cargo.

tion was taken—and did =so. Many of
his constituents supported him. Paint
became the great topic of conversation
in the Costa Rican capital.

A carload of the American product
was waylaid and dumped. The store
of one of the American agents was
burned and the agent was -vewreh in-
jured. But other shiploads of Ameri-
can paint came over and in the end the
threatened revolution subsided,

Not long since a wrecking vessel dis-
covered a sunken ship off the Atlantic
coast. Her ecargo was supposed to be
practically worthless, so no effort was
made to raise her. A clerk in a New
York paint factory, H. (. Ridges by
name, discovered that she was loaded
with paint, argued that the paint, tight-
ly inclosed in cans, would still be good
and formed a little company to recover
Nearly 15,000 gallons were
recov L*red, netting a neat profit of over
$18.000,

“Paint schools™ are now quite com-
mon. The manufacture of paint has
become a science, and in a large num-
ber of the big plants courses of study
and practical work are ZIVeI young men
applicants who have an ambition to be-
come experts. That there-is a large
and steadily growing field for voung
men with these ambitions is shown in
the fact that 1,000 skillful chemists are
now emploved by American paint fac-
tories, and there is a crying need for
more. Statistics recently made for the
government show that nt‘l. people paint
their homes on an average of every
two and a half years: fd]’l]l("l‘h every
seven vears, Of 10,000 rural house own-
ers visited 4,000 still used the old-fagh-
ioned paint can and turpentine bottle,
4,600 used readv-made materiale and
1,400 used no paint at all.

The little town of Fairview, Ohio,
was at one time entirely painted by the
women of the place. The women, after
urging the men in vain to do the work,
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sent a committee to a big paint manu-
facturer, who was induced to donate the
paint for the advertising he would get
out of it. There were 127 buildings
painted in the place, which included the
village hall and church, _

Few people know that a turpentine
famine is threatening, and that if tur-
pentine alone were used as a “thinner”
in paints the product would cost the
consumer several times what it does
now. There are also other and better
“hases” than white lead. Recently the
French government passed a law pro-
hibiting the use of white lead because it
was injurious to health. Zinc white is
now used largely in its place. _

It is predicted that within the next
ten years the paint industry of the
United States will represent a capital of
a billion dollars, will employ 100,000
men and will produce annually at least
300,000,000 gallons of paints and var-
nishes,

BIG TUNNEL AT DETROIT

Big things are getting to be g0 com-
mon that few people outside of Detroit
realize what a job the Michigan Cen-
tral has undertaken to avoid ferrying
it trains across the river to Canada.
It is a double tunnel, made of steel
tubes and concrete, and will cost $10,-
000,000, Many dredges and 500 to
1,000 men are hard at work digging the
approaches on both sides of the river,
while floating dredges are scooping out
two great trenches in the river bottom
as a bed in which the steel tunnel tubes
gshall rest. These tubes are now in
process of construction at St. Clair,

each 23} ft. in diameter and 260 ft.
long, from #-in. steel plates. When
placed in position they will be joined
by enormous bolts and lined with 20-in.
of concrete reinforced by 1 in. longi-
tudinal rods every 18 inches. A pe-
culiar feature is that the ineclined ap-
proach on the Ameriean side will be

Section Detroit Tunnel

per cent, steeper than on the Canadian.
That is because the heaviest freight
traffic on the M. (. is eastward, the
westward being largely empties.  Elec-
trie locomotives will haul trains through
the tunnel, which will be completed in
1909,

AUTOMATIC AUTO FENDER

The illustration shows a new safety
fender for automobiles which normally
much resembles the pilot of a locomo-
tive. A lever within easy reach of the
hand or foot of the chauffeur releases
a dog which causes the fender to open
instantly by means of springs, and cal-
culated to catch a person and prevent
him from getting under the wheels.
One or two state legislatures have con-
sidered bills for making fender guards
on automobiles compulsory, bhut as yet
no such law has been enacted,

Auto Fender—Closed and Open
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AUTO PUMPS WATER

904

Pumping out a Basement

The utility of the automobile con-
stantly inereases, but the above illnugtra-
tion is probably the first instance of a
motor car being used to pump out a
basement. During a flood in Stockton,
Cal., many basements were filled with
water and automobiles were pressed
into serviee to pump them out. The
driving wheels were raised from the
ground, a belt connected to a pump and
the way the water came up is shown in
the phnh_tgr.lph.

—_—————

AROUND THE WORLD IN 40
DAYS

The construction of new railways,
improvements in steamer service, and
the greater speed on both which have
been ace omplished during the past two
years, have so reduced the time that we
soon will be able to make a trip around
the world in 40 days.

MECHANICS

PRONGED ROAD ROLLER

In working erude oil into a sandy
roadway, the pronged road roller shown

Mixes the Oil and Sand

in the illustration is used as a mixing
machine. After the surface has been
thoroughly oiled and mixed to a depth
of several inches, an ordinary road roll-
er completes the work, leaving a firin,
smooth surface.

—_—— % o —

CONTRACTOR’S FEEDING
WAGON

A contractor near Pasadena, Cal.,
who uses a large number of teams on
work which takes them long distances
from home, has built a feeding wagon.
This wagon has 9 feed boxes on each
side and one at the rear end, thus ac-
commodating 19 horses at one time.
The space between the rows of boxes is
filled with hay. An ordinary wagon

gear was used with an extra long reach.

Portable Feeding Boxes for Contractors
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A RICH OIL REEF

There is a chance to make big money
waiting for someone with enterprise
and capital at Bolinas Bay, 8 miles
north of San Francisco. On the north
side of the bay juts out Duxbury Reef,
2,000 ft., saturated with petroleum and
spnutmg gas as long as the rocks are
not covered by the tide. The gas finds
outlet mainly thrﬂutrh pipes which have
been driven into the reef, and the fish-

MECHANICS 905
COMBINED MOTOR CAR AND
BOAT

Shifting of one lever converts car into boat with=
out stopping

The motor car which ean be used
as a hoat was considered a freak only
recently, but there seems to be a grow-
ing demand for the combined machine.
For touring in districts where rivers
and streams are 1nore numerous than

The front wheels guide its course in the water

ermen find it extremely convenient to
light the gas for cooking and heating.
When the men go away they leave this
natural gas stove still burning, and the
fierce flames produce a weird effect,
especially at night as the tide flows in.
Long after the reef is out of sight the
fitful fires, fanned by the wind, still
leap up from the waves, as if the sea
itself were burning.

It is evident that a rich yield of oil
and gas may be obtained here by set-
ting up a steel framework on the reef,
gtrong enough to withstand the shock
of the waves and high enough to
keep dry the machinery necessary for
driving a pipe deep into the reef.

Lscrew propeller.

the bridges the new car permits a con-
tinuous passage without even stopping.
The car body is really a boat with
screw propeller and upon entering the
water the movement of one lever shifts
the power from the rear wheels to the
In many cases a short
rut can be made across lake or river
which otherwise would require going
several miles out of one’s wav to get
around a lake or over a stream.
e
(lass or china will never erack from
hot water if it is first toughened by
placing in cold water, bringing to boil
gradually, boiling 4 hours and leave
standing till water is cool.
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BRASS BED CHAIR

A recent movelty in furniture is a
brass chair, matching the bed, and in-

Chair Matches Bed

tended specially for use in dressing. , It
is purposely made low, is mounted on
casters, but looks well and i usually
most convenient when placed against -
the foot of the bed as illustrated.
—_—————
TELEGRAPH POLES FROM CON=-
CRETE

Next to railroad ties telegraph and
telephone poles use up vast quantities
of trees, and it ig hoped that concrete
poles will be found cheaper in both ini-
tial eost and endurance.

Conerete telegraph poles may he
made of various forms, sizes and rein-
foreement. Those above mentioned
taper from 8 in. square at the bottom .
to 6 in. at the top, the corners are
chamfered 2 in., and they are rein-
forced by two dozen }-in. wires run-
ning the full length of the pole. All
necessary holes, for braces, cross-arms,
and steps, are made in the molding.

Strange to say, concretelpoles show
great elasticity as well as strength, the
former depending upon the steel rein-
forcement. Another style of pole, taper-

ing from 10 in. to 5 in., and reinforced
by triangular pieces 1 in. wide at each
of the three corners, was subjected to
the followings test: It was connected
by cable to a cedar pole 25 ft. distant,
and at a height of 21 ft. from the
ground. Midway from the cable was
suspended a  gradually increasing
weight. When each pole had been de-
flected 21 in. and the load had reached
975 1b., the conerete pole began to crack
from the ground to the cable; but as
soon as the load was taken off, it
straightened up. It seems to be as good
as ever, for it has been in use for heavy
guy wires ever since, which is more
than a vear. This style of pole, 35 ft.
long, can be made in quantity at $7,
whi=h is cheaper than wood, provided
no profit is paid to a contractor.

N

CARICATURE OF THE DREAD-
NAUGHT

“In it the ship is shown with twenty-
four funnels and a hundred 12-in.
guns. An Atlantic liner is being
hoisted onto her deck as though it were
a pinnace, says American Marine En-
gineer. A railway runs round this
fearsome vessel’s deck, and sailors are
playing football in her fighting tops,
while others are fishing for sharks from
the great guns.

fo5 =
¥ 5.
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MOTOR TRACK THROUGH STEAMER’S FUNNELS

Since it is difficult to convey by
mere figures an adequate conception of
the world’s record liner, the new (u-
narder “Mauretania,”” her builders
turned her colossal smoke stacks into
a long tunneled track for big touring
automobiles; and three of these were
able to run abreast “down the pike” at

high speed. A couple of trolley ears
mlght eagily have run ‘side by side

through thnae enormous funnels, which
are over 25 ft. in diameter.

The “Mauretania,” soon to start on
her maiden trip, will eclipse all other
leviathans of the sea. IHer displace-
ment is 45,000 tons, and her length
nearly 800 ft., while keel frames and
plating alone weigh over 16,000 tons,
Her turbine engines will develop 70,-
000 hp. by means of four turhme
shafts, and along any one of these will
be transmitted six times the total horse-
power developed by the whole pioneer
(Cunard fleet of the forties.

OIL. WELLS ON THE DEEP

The whale is by no means the only
source of marine oil. Though little
known to fame, the humble menhaden
yields oil and fertilizer worth $1,000.-
000 a year, giving employment to 1,800
fishermen and 1,600 emploves of 50 fac-
tories, The people who are so profitably

engaged in glanghtering 700,000,000 of -

these fishes every year naturally elaim
- that they were created providentially
for that express purpose, since they are
not fit for food, and vet the supply
seems  inexhaustible, No one knows
whence they come or whither they go;
all we know is that every spring vast
gchools of them appear in the Gulf of
Mexico, heading north in closely packed
masses, near the surface, utterly inca-
pable of either defense or escape; all

that iz needed is simply to scoop them
up with big seines,
—

LARGEST BALLOON IN WORLD

The “Mammoth™ is the largest bal-
loon in the world, and on its first as-
cension recently in London had 16 pas-
sengers, the largest number ever car-
riedd in a balloon. The envelope con-
tains 1,482 squares of silk, the balloon

- \\Eighf-'. 460 lbs. and is capable of lift-

ing 4,320 Ibs. The ecar is double
decked and has special rooms for stor-
age of provisions when long voyages
are attempted. The envelope contains
108,000 cu. ft. of gas and is of the or-
dinary globe shape.
S e e e

(Glass artificial hair is the latest Eu-
ropean novelty: said to be quite stun-
ning.
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CARBONIC BATHS

Perfumed tablets containing car-
bonic acid, which when placed in a
bath cause the water to bubble vigor-
ously, are recommended by French
physicians. The treatment is recom-

The Carbonic Bath

mended for old and infirm persons, and
those troubled with weak hearts. The
effect is said to be a mild and pleasant

stimulant.
—_— -y ———

Telimeter is the name of a French
invention by which you can tell the
distance of any visible object of which
you know the height and not have to
“ﬁﬂ'ura on it.

il Al

TRACK LAYING MACHINE

bl
| =ia

HARDLY A FIRST-CLASE RISK. Valee from Be-
low: *“‘Mind yon don't have an accident, Pat!"’

Pat: “Faith, an' wasn't it only last week Mr.
McCarty assured me forninst accldents? 1Is ut a thafe
you're after makin® him?¥'—London Sketch,

The track-laying ma-
chine with comparatively
few men accomplishes as
much as several hundred
working in the old way.
The ties are brought for-
ward and dropped on the
roadbed and  quickly
spaced to proper dis-
tances’ by hand. The
rails follow at the same
time a little behind the
further ties. One gang
places the rails in posi-
tion while the men near-
est the machine are Bpik-
ing, In this way there is
a sfmdv advance, the machine travel-
ing over the new track it has just laid
while the surface gangs follow, leav-
ing a track ready for use.

Track Laying Machine

For obstinate spots, as coffee or choe-
olate, apply hot glycerine. After let-
ting it stand two minutes wash off with
water or alcohol.
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LIQUID GRANITE

and the Home Beautiful

Varnish occupies a conspicuous place in the making of modem
homes, and Liquid Granite is the most desirable, durable and satis-
: . factory varnish yet produced for Floor Finishing
and all other domestic purposes. &% % It is invaluable
QM| in restoring Oilcloth and Linoleum. & o Itis easy

8 uc.-r.!rl.:
il i LIQUID CRA

P T

to apply and difficult to deface. ¢ ¢ Put upin

cans of convenient size from )2 pint to 5 gallons.

R )]

Send for samples of Finished Woods and in-
formation on Wood Finishing and Home
Varnishing, — Free on requesi.

g5
=

DEALERS EVERYWHERE

New York BERRY BROTHERS, Limited Chicago

Bost + Cincinnati
Fﬁil:gelphia Varnish Manufacturers St. Louis

Baltimore Department A, DETROIT San Francisco
Canadian Office and Factory : Walkerville, Ont.
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510‘11'0 A MAN OR BOY OF ORDINARY INTELLIGENCE slo.ﬂﬂ
DAILY Oan Make Ten Dollars Each Day In His Own Town By Making CONCRETE BRICKS With The DAILY

WINNER BRICK MACHINE No. 2

It is a little gem four (4) brick face down machine, perfeet in
every detail. Btrong durable, parfect workmanship, and =
made of first-class material. Makes perfect brick in common, (SN N N % % %'
moulding designs or rock face. . i i =

One man can produce, without effort, 1,500 Perfec
Bricks in 9 Hours

Operation so simple and perfect a boy can operate it with ease and perfection.
No Investment—$35.00 is all—complete, f. o. b. Minneapolis.

Ten Dollars with Order-<=Balance C. O. D.

'WINNER. BLOCK MACHINE CO. yqiunefSLi8 MikiR 384" v. s. a.

VALUE OF FAMILY BSCALES.—Every family should
own platform seales which will weigh 150 lbs., at least.
They are cheap, and soon pay for themselves by protecting
the household from short weights of all kinds, The great-
eat saving will be on fee and coal. Many ice men make a
practice of delivering short weight, ofien not bhalf what
they are pald for. If the customer protests, he will be

Only Sand,
overwhelmed by Ri r:-llql:_\'l of u-.nfprtinu.-ﬂ- that the welght is
all right, and he 8 helpless unles he ean say “*Pat it on
CEIﬂEIlt aud the scales, then.' That setiles It. The fellow wlill not

repeat the fraud, for be Knows that there is a severe
water ﬂl‘E Used penalty for short weight.

But how ean you weigh o ton of coal on family scales?
Easy enough, Fave it deliveted in bags, and have all
partly filled bags set om the scales platform. The first
time vou willl probably find that your ton I8 & hundred or
two light, but If you stand on yonr righis the swindle will

not be repeated, at least by that man,
® Lighter articles may be weighed in the seoop of the
mn ! seales, which will protect you u!_l.‘lihiﬁl cheating by the
buteher and grocer.  The “'rake-off™” of unscrupulous trades-
men, in addition to legitimate profits, is enormouns, bhecapse
most people take no mweasures Lo detect fraud, In baying

GDIIGI‘E‘E cheap scales, however, It 8 necessary to make sure that
k they are aceurafe. This s easlly accomplished by welgh-
Bu“dlnd ing several artieles, light and heavy, on the best scales in

the shop amd then weighlng the game articles on the scales
vou think of buoying.

P S —
WHAT THEY WANTED TO0 ENOW.—"The annunal
rugh of tourists back and forth over the Atlantle has
begun,” saild a lner’s eaptain, *‘and 1 am hardening my-
gelf to stand the wvsaal ten tourizt questions.
“There are ten questions that every tourlst who can
No Experlence Necauar]r get near enough puts to me. You'lll put them to me if

Only common labor required. With our instrucs you ever cpnss on my ship. T have been asked these ten

i questions 3,704,852 tlmes. They are;
E:;?:JEEG ;ﬁﬁﬂfﬁiﬁ make as good blocks as an ' “Were you ever ’}h"}wrf"i:f'”'
- i ' “tany whal in tl thiude ¥
Concrete is stronger, ‘warmer, more attractive o I‘llnﬁv T]t;ﬂifﬂig "““__' Natir By

and h]-L“ttteii;lig ﬁ‘;{?}:} E’S&Fﬂ‘,ﬁgﬁ? t%l;nstgng:;;g “iwWhat tips are usoally glven, and to whom

:?;E&::'g One barrel of Portland Coment will make Y Tow many timez have you -:-rl.vn:r«'-c»rlE the Azlnnttc?"
! = a L ¥ o 4 1

about sixty of these beautiful blocks 8x8x16 inches. s ,'&,::ﬂl.t l:e tEﬁn IJ:lrl-_f“t‘#:Wﬂ.\;ml'it:g ﬂmrqﬂ;m-m

Send for our new illastrated catalog of machines for ¥ o ¥8 8 ?

! L Wil you fet me come up on the bridge some tlme?
making the blocks. It tells all about mixing, etc, “oha you remember my cousin who crossed with  yon

Medina Concrete Machinery Co., in,the spring of '037 "
38 Oourt Btreet, Medina, Ohio -smrlii!]. ;:éﬁ?ﬁ:m,“:i-nll'q“tf;;ﬂf:r?’—“;tl:rii..::u.]n:]rn?ﬁat R
I
comnmes w0 B W THE AMERICAN WELL

WORKS,

Aurora, llinois, U. S. A.
Chicago, li. Dallas, Tex.
MANUFACTURE FULL LINE

Jetting, Rotary, Coring, Rock
Drilling and Prospecting
Machinery.

Any Diameter or Depth. Strong
and Speedy.

CATALOG MAILED ON REQUEST.
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The Greatest of Musical Inventions—the Two-Horn

DUPLEX

PHONOGRAPH

FREE TRIAL

NO MONEY IN ADVANCE

T is the phonograph that gives you all the sound
I vibrations; 1t has not only two horns, but two
vibrating diaphrarms in sound box. Other
phnunqruplﬁ]L:;'.L:nnglliuphrllglrlutld;unu harmn.
The Duplex gets all the volume of music; other
phonozraphs get the half. The Duplex gives
youl & better tone—clearer, sweeter, more like

the original. Our

FREE

Catalogue
will explain fully ¥
the superiority of
The Duplex. Don't
allow any one to per-
suadeyoun to buyany
other make withouat
first sending for our
catalogue, The -
plex 15 not sold by
dealers or in stores.
We are Actual
Manufacturers, not
jobbera,  and  =el
only direct from our
hctur?r to the user,
eliminating all
middlemen's profits,

Duplex Phonograph Co.,

Tee “CHICAGO”

Automatic Temperature
Regulator

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

Time-Set
Attachment

Put in the coal and
it will do the rest.

This sttachment alone is worth what we are asking for
the c;:n.,'pt:t: outfit. It will check the fire during the n!
until such time as yon may want it warmer in the moraing.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co,

¥

Dept, P. Sulte 322, 40 Dearhorn St., Chicago

Please Mention Populor Mechanice

SAVE ALL
THE DEALERS'
70% PROFIT

Each horn is 3o in. longwith ry i,
beld, Cabinet r8 fn. x rgin xrotH

That is why we are able to manu-
facture ot deliver the best phono-
graph made for less than one-
third what dealers ask for other
makes not as good.

Freight Prepaid

Seven Days’ Free Trial

YWaallew seven days’ frep trinl in your own home

In which to decide whether you wish to keepit. If
the machine dors not make gond oor every elaim—
wolume, guality,
back, We'll pay sl freight charges both ways.

saving, satisfaction- jnst send it

All the Latest Improvements

The Duplex is equi pped with & mechanical fasd that
relicves the reenrd of all the destructive work of pro-
pelling the reprodocer acrres its surface,

The needla point i he'd in eon

tinuous eonisct with the inner {which is more sconrnte) wall of the soond
wrve groove, thus reproducine mors perfectly whatever muosic wus put inko

the record when it wos made
of the reproducer npan the record may bo  regulated to suit the nesds of the oeeasion, thns grestly preserving the Hfe and dora
bility of the records. Thaas are axclusive  fentures of the Doplex and can not he had on any other make of ph

331 Patierson St., Kalamazoo, Mich.

The Duplex hasa devies by which the waight

erraph

FPlay= all sives and makes of dise recards,
(hir Free Cetalogue sxplains evaryehing

EITCREREAROILER
il

|HOT WATER
| IN 2 MINUTES
Cost—Two Cents

The Peerless Kitchen Boiler has solved the
hot water problem, in ecity and country homes,
hotels, restaurants, clubs, bath-houses, gym-
nasiums — every place where hot water is

required. Burng either gas or
gasoline; heats water to 185"
and keeps it hot at one=half
cent per hour. A hot bathin §
two minutes for two cents.
The PEERLESS is simple in
construction—only three parts
—disk, burner, drum. Absolute-
g noiseless; creates no odor,

ceupies but a very emall space;
easy to install and connect. No
pipes to clog or mechanizms to

et out of order. The water is
EF{IE in constant circulation, the
capacity almost unlimited.
PRICE, surprisingly moder-=
ate. Ask your plumber about
the PEERLESS, or write for
catalog, prices and discounts,

JAMES McCARTNEY
39 State Street, - CHICAGO
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MaKeYour-Own Light

THE FAlReANKs-MoRsE Eleetrie Light Ouatfit gives
plenty of good light at a moderate eost.

Gas, Gasoline or Eerosene Engines for all pur-

poses, from 2 h. p. up.

Send for illustrated Catalogue No, C 449 Gasoline
Engines.

Fairbanks,

Monroe Sireet, Chicago, Ill.

MARINE ENGINE

The 2-Cyele-Engine-Sensation of the Year. Entirely new and
improved design introdueing many exclusive features, Runs
on Gasoline, Distillate, Kerosene or Alcohol,

ACTUAL Bare

2 H.P. Engln-.

COMPLETE ENGINE
| With Fresh Water Boat Fittings, $39.90
With Salt Water Boat Fittings, $43.90
Swiftest, moet powerful, efficient and relinkla
engine of Its size on earth, Drives Canos, How-
bt.m Uinbﬁjﬂ Ilﬁnh:h wlthl load, 8 to 10
ea per hour, Reversible, sasy o install and
c‘“mh lte unfalling endurance gn econnmical :IE
FRE .cannotback-fire, 80ld under B-yr, Guarantes,

B

Belle Isle Motor Co., Dept 10, DETROIT, MICH,

“GET THE BEST”

The Clipper
Water Motor

We do not clalm it THE
OHEAPERST, bflt wo do
claim It THE BEST.

Buy one for the boy and
watch him “get busy,™

Send for circular with fall
description and price,

L. E. RHODES*
HARTFORD, CONN,
—1

12H. P.558%
Look at the Neat Design!

The finest little 114 H. P,
Engine on the market.

Handsomely fin-
imhad,

Bore 84 Incheaj
stroke 8 inches,

Thess engines will
{ develop over 2 H. P,

Writa for
Catalog “P™ ; 1
of 1% to 16 B o
H.F. .

AMERICAN
MOTOR. CO.

EAU CLAIRE, WIS.

Morse & Co.

JENNEY, FATHER OF SKYBCRAPERS.—William Le
Barron Jenney, of Chicage, wiho died recently, was the
inventor of the modern skeleton strueture: he startled the
architects and builders of every land by his daring inno-
vations, saved Lalf of Grant's army at Shiloh, made SBher-
man's marech to the sea practicable by his bridge work,
caused Vicksburg to fall by his wonderful engloeering,
wasd dean of the architects and acknowledged master
bunilder of the world. He trained and tapght many of the

| great architects and bullders of Amerlea, and died & com-

paratively poor man.

The story of how Jenney saved a section of Grant’s army
at Bhiloh not only [llustrates hiz resourcefulness a8 an
engineer but throws an Interesting sidelight on the great
general.

Part of Grant's troops. almost overwhelmed, were hold-
Ing the river bank, It was Imperative that they be
hrought across, Grant ordered Jdenney 1o bring  them.
Jenney rode down, digscovered szome rosty, battered steamers
which had not had fire in them for weeks, "There was no
wioind, coal, or other fuel. He rode to Grant and reported.

“What did 1 send you down there to do?" asked Graot
quietly.

u“*h‘.rln
across. "

“Well,"”" rejolned Grant,

Jenney went, He had the order, First he tore awayv
the upper works, wheelhouses, and decks, and fed them
fnto the furnaces. Nothing more was in slght. An in-
spiration seized him. He levied on the commlssary storeg
—and he got op steam and Lrought those troops AcCTOES
by burning thousands of dollars® worth of hams and crack-
ers in the furnaces.

The hamz and crackers were charged to Grant's per-
sonal sccount, and he, ag a joke, swilitched and charged
it against Jennev's salary—and it was canceled after the
war.—Washington Post.

——— i

Your old straw hat may he renovated, If It Iz of natural
color, by brushing thoroughly with a weak solotion of tar-
tarie aecld in water. Rinze In clear water and pln to a
board for dryving, to keep shape. A real Panama can be
cleaned even more easily, osing sods of any good white
goap with a lttle ammonia added. Some glycerine in the
rinsing water will prevent stiffoess and brittleness when
dry.

stammered Jenney, ‘‘to bring those {roops

“Go bring them."*

Perfecﬁon

MARINE MOTORS

"2 i $

complete

Positively the simplest, gofiel-
ost and most powerful two-
cycle marine engines built ;
and better fitted nnd finished
finer than any othier &l any pricte
Reversible —No Cranking
Ko valves nor cams, Hichest grade material
throoghout.  Our bropd GUARANTEE covers ro-
placemant of any engina that dooes noll give oom-
plats satisfaction and js backed up by the lnrg-
oxt and most complete factory in the bEsinsss,
Can youi affond 1o take chances or buy on any
other terms? Price inclodes everything recudr
for installing except gnsoline tank and E: l=|"i
Harsbtoma rstalngueiineratog nel priceg ol sloes

The Caille rerf!cltn Moior Co.
Jall BEOO

O A& VE. ﬂtl'l . MG,
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A Strong, dependable little
2-Cycle Engine

2 h. p. Marine Engine

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

built upon the experience of his other de-

signs. Iere are some of its exclusive
features: Runs equally well on kerosene,
distillate oil, aleohol or gasoline; a fuel device
that is absolutely new and extremely simple;
will not, cannot, back fire. Starts without
eranking: easy to reverse and regulate speed.
Made in 5 sizes. 3 h. p. bare engine, $24.90.
Complete with engine, electric and boat fit-
tings, $39.00.
Send today for free catalogue.

ST. CLAIR MOTOR CO.

Department E Detroit, Mich,

Mr. Edison Says:

“] want to see a Phono-
graph in every Ameri-
can Home,”

An offer apen to evary
responsible person.

No Money Downl! S

Free Trial

The Edison, the genuine Edlson!—positively on
free trialin yourown home| NoC, O, D.—noguar-
antee rennired. If acceptable pay lowest cash
price at $2.00 a Month (larger installments for
larper outhcs) withougseven interest on payments
burs a genuine
$2'00 a Mﬂnth Edison outfitl
Remember—nothing down—no . 0. D.—we want you
to geo the preat Edlson outidt and compare 16w ith any
of theimitation machingg gold at many times the price
of the Edison outhitd.
WRITE TODAY for the great Edlson oa talogs and
full explanation of this wonderful oiler—frea prepald.

FREDERICK BABSON,
Falson Phonograph Distributors.

Edison Building, Suite 119 Z Chicago

J1L

The Greatest Marine
Engine Offer Ever Made

Here 18 a STRICTLY FINE engine—fne in every

meaning of the word.,  From base up to spark plug every
part of it has been constructed by skilled workmen,
with painstaking ecare and along the latest aclentific
lines. Our materials are the finest the market affords
(guch a8 aluminum, speclal grey irom, highest grade
parhon stecl, Parson’s Manganese hronge, ete.). In &
word, there iz only one word, and that 1a—QUALITY.

The market 1z flooded with “‘cheap” marine en-
gines. We believe the public iz tired of these toys
and makeshifts; hence we offer a strictly flne engine
at a reasonable price.

This Is the Offer

For the next thirty days we will sell to just one
man in each townm our 8 H. P, or 15 H. P. motor at
agent's cost (we will guote the exarct figurez of the
price only to interested inquirers). Of course, at such
a priee we make little profit on the indlvidual order
hut expect to make one on the advertising broaoght us
by the splendid work of our motor in your community,
One englne we Lknow will sell others.

The Engine

Motor i3 a foar-cycle,
eylinder engine; aluminum crankeases; positive aunto-

The Seripps two and fouar-
matiec system of lwbricatlon; two reomy hand hole
plates In crankease; Parson's Manganese bronze con-
necting rods; Schebler float feed carburetor; highly
finished castings and polished hrass trimmings. Only
two slzes made, 8 H. P. and 15 H. I\ Write today
for catalogue and speclal price to you.

SCRIPPS MOTOR CO.

602 Trumbull Ave., Detroit, Michigan

Above is shown the ®P. D. Q.," a 32-footer, equlpped
with 1§ H. P. Scripps Motor,

devippa Morors
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MOTORS

For Marine and Vehicle Use

Williamson Motor Co.

If your water pressure is 25 Ibs. or over, bw n

WATER MOTOR, 5-in., $2°°

Larger Sizes Proportionately Low

Attach to any fancet, and will Tun fan, lathe, sewing
and washing machine, ale compressor,
ete., ste. Reliable agents wanted.

* SAMPLE MOTOR FREE

to the right person In each town.
Write for terms, stating water préssurs,

POPULAR MECHANICS ADVERTISING SECTION

1% to 60 H. P, {pirsme
Experimental Work Solicited

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

REVERSIBLE
MARINE ENGINES

114 to 30 H. P.
Send for Catalog.  Prices right.

TERMAAT & MONAHAN CO.
Oshkesh, Wis.

ENGINEER
WANTED

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

LIPPINCOTT M. S. CO.,
Mewark, Mew lersey

1% and 214 H.P.Equipped
with short connection
for spray pump or walking
beam attachment for pump-
ing from wells. Will work
against 150 1b. pressure.
Gasoline in base of engine
or outside. Write for

agency.
AIR Gﬂl!lEI] MOTOR CO., LANSING, MICHIGAN,

#
WATERLOO VAPOR COOLED
GASOLINE ENGINES

']'rﬂ only horizontal vapor cooled
L.soline anglne (o the world.,

Absolutely

i frost proof
and cannot

freezo,

Patented
May 15, 1006

The king of all gasoline engines. Our catalog will tell
you all about them, also our power and swoep feed
grinders. Send toduay.

WATERLOO GASOLINE ENGINE CO.
1021 Cedar Street Waterloo, Iowa
e

than 50 Automy

AB TOLD OVER THE TELEPHONE.—Tha story Is told
of a balking mule named *“Shee' driven by an old pegro
named ““Abe." and owned by a wholesale feed store. One
day Bhoe balked om Broad street amd refosed absolutely to
be driven agaln. After old Abe had spent his energles on
Shoe for an hour in the vain endeavor to get him to start,
he went into a store to telephone to his employers. The
following is what a party of gentlemen near the telephone
heard, says Lippincoti’s:

“Please, marm, gimme number two hund’ed an' "leven.
Is dat youo, Marse Henry? . . . Yes, 8lr, dis 8 Abe.
I dun ring yer up, =ir, ter tell youn about Bhoe, Bhoe be
done balk down yer on Bromd street, sle,"

*' "Rout a hour, sir.
i L1

"‘L'-‘H:'-ir."I bus" him In de head.'r

"I dun wear de whip handle out on hlm, slr,"™
b _EE

“‘Jr":'-lr T kick him in de belly "bout eight times, sle."’

kleked um some ma' but T

”Mul‘hr.- Ht‘rn'r. 1 would ha'
time I Eick om.™

hu't mah blg toe om um de las’
£a) "
YPwis' Jhe tall? No,
New \'nrli; he twis’

“No, gir, 1 don't ltrll]lr. he dend.
"way in 1'Ii- amb'lance,"

wir, not diz nigeger., A gemman from

he tail*'*

De doctor take him

“Yosgir, It was sure fooligh.'

“Aarse Henry, 1 done set fire under Shoe.™

Y

YiDe harnesa?
"

“Pe eart? Yessir, dun bu'n de eart, too, sir; all
one \1.'111-'1?]..' gir.""
L —_—

Don bu'n the harness clean off wmn.'”

"rept

“Yegsir, 1 get de feed ont fust, sir*

“*Marse Henry, Is you want me to come back to de store
and go to work, or mus' I wait for Shoe to move ¥*

THE VICTOR MARINE ENGINE

Pell.Poople20 0P,

The Engine you hare been looking for: safe,
gure And nofseless: & mew and poerfect
model, Distincily new snd prominent feat-

11 ml L'I' ]'
R.S.HILL,27 Weedbridge St. E.Detroit, Mich.

AUTOMOBILES $100AND UP

ed Wea will mail our Iarge Ilustrated Bargain Sheet of new and alightly used Automobiles on
.+ receipt of your name and address. This sheet shows acourate pboiograpoic
y ehiles offered as low as §100. Write plainly e

; H. GRAHAM AUTOMOBILE CO.

Established 14 years.

views of more

601-603-605 Madison Street, CHICAGO, ILL.
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DON’T BUY GASOLINE ENGINES ;v 5w

pene or aleohol englne, snperlor to any one cylinder angine; revolutionizing power. Its weight and bualk are half thatof single cylinder engines, with greater
durability. Costs Less to Boy—Less to Run. Quickly, easily starbod, Vibratlon practioally overcoms, Cheaply mounfed on any wagon. It iz n combination

portable, stationary or traction engine.  SExp ron Cavatosce.

THE TEMPLE PUMP Cu., Mfrs.,, Meagher and 15th Sts., Chicage. THLS 1S OUR FIFTY-THIRD YEAR

"GEARS

INTERNAL and
EXTERNAL of a_ll kinds

Ask for Catalog
"Treatise
on GEARS'' a dollar

Philadelphia GEAR Works, inc.

Tth and Cherry Sts. i £ Philadelphia

Grant's

. GOES LIKE SIXTY
e . | SELLS LIKE SIXTY 60
S b sELLS FoRSIKTY

GILSON

.:I'Elﬁﬂl.[ﬂt

“ENGINE

GLLSGNMFG CO. 26 Fmkih l‘m‘li'i'a.shi.m Wis

Giarts without cranking; no
cims, valves, apringl or sprock-
e, Only 2 moving pacts, J dérs aid pistons
hearings bals ; grmund, Ceank
bisted, For | ehaft drop
your How Boad, % forged steel,

Sail Boat, Launch K i c Al wslizes

ready to ahip

SEND FOR
FREE

CATALDG.

DR 113 mae,

Send for
testimonials

MARINE MOTOR
he name signifies quality.
Ask for Catalag.

HE CHAS. P. CROUCH CO-
CHICAGOD, U. 5. A.

Mo Better Gas or Gasoline
Engines made than the

FOSS

ENGINES, v
Blmple, Bubstantlal, Efficlent <%
Calalayg on regquest.
Foss Gasoline Engine Co.,
Kalamazoo, Mich.

e e
THE MIETZ & WEISS

OIL:GAS ENGINES

Smatlonary, 1to 150 H, P,
Maripe, 1 to 190 H. P,
' Ower 80,000 H, P. in operation,

e GENEREATOR SETS, PUMEPES,
HOISTS, ETa,

| ¥D_FORCATALOGLE P. M. |A. "lETZ i Ttk

= BALL
Engﬁgz*}{E“AMLLS BEARINGS

1 In. Shaft and up. No fitting, just push them on, 10 cta,
in sitamps for sample,

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

[sTeeL

High-grade MARINE and
AUTOMOBILE ENGINES
2to 30H.P. 2 and 4-cyole,
latest improvements; best ma-
terial; lowest prices. Also sell
castings, with drawings.

State your want.

HOULE MOTOR WORKS,

G680 East 5t., Holyoke, Mass.

e =

dA335009393D5539
THE OLD RELIABLE

g JESSOP STEEL
g IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
2

WILLIAM JESSOP & SONS, LIMITED
91 JOHN STREET. NEW YORK ]

2ODDIDOIIDHID

$4 9 Rigle Siant

3to5H.P.
(BARE)

Guarantesd for One Year.
Oor Free Catalag Cl is worlh your having.

[ sond 10 cents in stamps for onr book “Ignition,
Vaporieation, I|-='r1llu1| v knd Oparstion
n Molor,™

UNITED HIFE. C0., DETROIT, MICH.

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

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

THE GEBHARDT MOTOR CO.
2930 Hancock St., Philadelphia, Pa,
~ The ECONOMIZER

t\ carries any load up Lo 2 h.p.

i That name means gomething. Flve
i years' pales and not a glogle dissatis-
fled customer, means somethin
It'a all in the engine-—no shod :r
goadds,  Want to know more?
Address,

H. L. CHAPMAN, Lock Box 595, Marcellus, Michigan

IRONING MADE FAS

Tsing these thin steel shoes; nlckel plated; always clean;
never po on the stove: hot iron heats 1t Illaunth' no Ili}:"ﬂ-

wax required. \u-ilrtt streaks or scorched clothes, Tron-

ing done in balf the time, Sample, either style, postpald for 50 cents, A gents, here 15 a fast seller,
Something new, not sold by dealers. Sclls "in every home.

DEXTER SUFPPLY C0O., 334 Dearborn Street, Chicago, Tllinois

Get busy., For particulars write
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Portable
Gasoline

Motor Propeller in existence,

over a half day's run,

—

LR TR —

*[-‘.:."

and can be ralsed or lowered to

SUBMERGED ELECTRIC MOTOR CO.

L. W. PIETSCH, Gen. Mg-r.
Chicago Office,

Submerged Propeller

Lightest, most practical, easiest applled (and most powerful for walght), 4 eyele Gasoline
Can be attached and detached to any boat in a moment,
run in shallow water when necessary. When In operation
the engine 1s entirely submerged, the water in which it operates forming the cooling
Jacket, which Is a most effectual one, It
at a speed of about 7 miles per hour,
for 1 day with 1 gallon of gasoline, but the

POPULAR MECHANICS ADVERTISING SECTION

is fully 13 H. P. and will propel a 16-foot boat
Can be operated easlly by any boy or girl and run
fank on engine holds only enough for a little
Write for Catalogue “L* for full description and price,

MENOMONIE, WIS,
1229 Michigan Ave.

Of Full Size Patterns and [llustrated Instructions

Yon need no tool experience—no provions knowledgs of bonts. Our

big froe catalog gives hundreds of testimoninls—talls how o rofit-
Hﬁf h:lehlii']l;h; biislness biny ho established. Band for it. Wa sell
knoek-down frames with pattorns to finicsh for less than it costs oth-
ors fo manufactore. 21,311 inexperienced people built bosts by the
Brooks System last year. Why not yoo |

Barmsracrion Ovasasrzen on Mover Rervxoep,

BROOKS BOAT MFG.CO.

FATTERN IrITEM OF S04T IR
107 SHIP 5T, SAGINAW MICH. 0.8 A,

You Save 37 the Cost
By putting together and finishing it a1
howe. Wa furnish it—art and mission de=
slgns—heary solid oak—every picco Hited
and smoothed —includes stain and fasten-
ings. You save ke manufacturing oost —3%
the freight and all dealers” profits.

Banil trial order for this 84 chair. Bot-
fom cushion cover of leatheretis,
$1.50. Particulars of other pleces
ernt om reqoest.

KS MIG.

ORIGIMATORI OF TNE K. B JYSTEM B

4707 SHIP 5T. SAGINAW MICH.U.S.A,

A PERFECT BOLUTION OF GR.&PHITE—[—’uHr-wlm the
discovery of a process for making artifielal graphite and
carborundnm, ecomes the discovery  that gruphite can be
m:rre:-li;- dirsolved in elther oil or water, A mixture of
artificlal graphite with water and a little gallotannic acid
was rubbed in a mortar with a few drops of ammaonia,
thoroughly shaken in a test tube and set aside for Beveral
weeks,  As the graphite showed no dizposition to setile at
the end of that time, the golution was podared theough the
flpest filter paper, Lot went throngh perfectly unchanged,
A similar effect had been obtained with alumina, lamp-
black, elay, siloxicon and other amorphous substances ex-
cepling magnesia. A perfect solution of graphite water
will make o valuable lubricant,

i &
L

HOW TO CLEAN A STATION.—Af the Fourteenth atrect
station of the New York Bubway the way has been to let
the station clean ltself, to the disgust and discomfort of
that part of the public which was obliged to nse it. But
recently something happened. A big man wedring  glazses
came in, looked around a few minotes, and then Inquired
how long a time bad passed since the lust cleanlng, No
one could tell, no one had ever heard of such a thing.
Then His Eyeglasses called for the station master and safd
a few emphatic things to him, which made that functlon-
ary jomp for the telephome and esl] frantically for the
broom brigade. This temporary insanity of the antoerat of
the station conld have Lot ope e¢xplanation—President
Shonts was behind the eyeglasdes,

il il
i

SCHOOLS FOR BAKERS.—They have them at Stettin
aml other German ecitles and also at Glasgow. The Stettin
sthool has been open twenty-three years, the teacher {8 parid
by the city, and Instruction Is free, The complete course
I8 for three years, two evenings & week, from 8 to B
o'clock. The studies are German grammar, arithmetle,
chemistry, trade geography, Insurance, law, bookkeeping
and practieal trade instructlon. Such schools may he all
right In Germany, but in this country they would be super-
fluous, except as to trade Instruction. The excellent esven-

| Ing echools in owr large citles cover all the rest of the

ground and much better, for they are open tem hours a
week, which Iz none too much. Four hours a week for
three years I8 too slow for making progress In education
here. PBut bakers’ gchools to teach Lioth men and WOmen
how to make and bake would be a gosd thing.

IN 5§ MINUTES

Here's a little 2 h. p. marine
motor (40 1he, complete) that yon
can attach tothe sterm post of
Fyour boat In 5 minutes without
any tools. Drives an 18-ft. row
boat T miles per hour (runs 8
honrs on ons gallon gasoline).
Can be detached from boat just
a8 quickly and stored in box In
which it 18 carried, Bimplest
motor made—does not get out
of order.

Write for catalog with full

ANY BOAT

2 - Abl description and price,
WATERMAN MARINE MOTOR CO.

150T Fort St. West, Detroit, Mich.

STOVER MARINE MOTOR

4 H. P.—2 Cycle

In designing and constructing the
Srover Mam sy Mook We have lnid spec-
inl stress upan the follo wing feattires ;

Easeof starling. Smeoth, qoist ran-
ning.

Durability —Highost grade material
nnid best workmanship

Roliability and SIMPLICITY,

Built by the Biover Windmill Man.

Evexy Morom Guanastees ron 1 YEan,

Alsn 2-cycle, thres pert Marine Mo-
ord, 4 and 6 H. P, slagle exlinder.

§and 12H, P, doahle cylinder.

Write for Catalog B

| STOVER MOTOR CAR CO.. Freevort. Ti1. |
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The Henrique Water-Motor Bottle-Washing Machine

t8 used on High or Low water pressure. No Friction to hinder the apeed or power. Our Bottle
Washers are Ball- Bearing which are upe.-{'mili" protected from the water, Most modern economle
methods in the nse of washing bottles and glasses of any size or shape ; will make 1,200 to 1,500
revolutions on 3 1hs. water pressure and develop more power than any other Water Motor 1n
existence of its size, Will glve the snme speed asg electric motor with far less expense. In cities
ey e Where meters are unsed, the cost of operating our moter 2 only two cents
o 8 nerday. Speelally recommended by the Philadelphia Milk Bottlers' Ex-
? ghange, wholesale lquor and beer bottlers and bottlers of vinegar, pickle,
BC mustard and saoee, Bottles all shapes. Guaranteed as represented or
* money refunded, The price of Bottle Wazher 1s 830K, Welght 40 1bs.,
Space 10x 12 inches, We will offer for the next #0 days, to all who men-
tion the Popular Meclanies Ad., this Bottle Washer Machine for $25.00
F. 0. B, Philadelphin. Our Bracket Water BMotor Fan for &0, QOur
Desk Fan for 600, 1iklnech bindes, I

AGENTS WANTED

THE MENRIQUE MANUFACTURING COMPANY
6927 Graene Street, it rt GERMANTOWN, PHILADELPHIA, PA.

N
Best grade of Cedar Canoe for $20.00. = We sell direct, saving
you 52000 on a canoe. All canoes cedar and copper fastene
wao make all sizes and styles, also power Canoes. Write
for {ree catalogue glving prices w ith retallers” profit cut out.
We are the largest manufaogarers ol eanoes in the world.
DETROIT BOAT CO. 15¢ Bellevoe Ave., Detroit, Mich.

£ —

-BUILDA BOAT

By the New Wealherwax Method

WE ARE THE ONLY

= < BOAT BUILDERS
Plumblng S“pphes who sell boat patterns. Knock-

AT WHOLESALE down frames easily put to-
fl 1 you neod anything in myline, gether. Best is the cheapest. I
. — Save Mﬂney Send 10 cents postage for our 100
D 5 crerfarecte, s tagap s ||| pede oataled L of 1807 modale.

prumptly made froin & Very coni-
plete gtock of new latest pattern
pods.  Small orders are a8 CANG=

o e

t : : 3 -g nlly handled as large ones. A
B. P, KAROL, 235 W. Harrison St., Chicago, IIl. Manufacturing Company
HOW TO MAKE AR BAY CITY, MICH, U.S.A. |

Send today for cur FREE book and deseriptive matter
talling all about the profita that can be mnde in the
manufacture of conerete building blecks. With a
FRANCIS BLOCK MACHINE any man of ordinury ability
ean make from &85 to #15 & day. No capital or experi-
ence nocessary,  Bullding blocks made with the Francls
Macline under the Berlin System are gusrantesd damp
31:'.141!‘. sty '|_|r:l|||'I flrs '|:I1‘ﬂﬂr and will not crack or
crumble. Conteactors and builders In your town need
your entive outpul. Write today.
FRANCIS MACHINERY COVIPANY

Room 40, 710 N, Bth Streot . - S Lomis, U. 8 A

|6 Ft. Steel Launch wit

18-21-25 foot launches at proportion-
ate prices, o All launches fitted with
two cyvele reversing engines wilh :-11_:f_-q:1,{
controlling lever; simplest engine made;
starts without cranking, has only 3 moving
parts. Steel rowhboats, 20 (K All boats fitted
with water-tight compartments; cannnt aink, oead po bont honsa
Wao are tha Inreest munufncturers of
plessure boats (o the woeld. Orders
day they are received, Wessll direct to
wser, cutting owt all middlemen’s ]-:ullln.
Free catuboous
MIUHT™ AN STEEL BOAT DO,
1971 Jeflersom Ave.
shElFaily M Ilil.l'kl.ll-

GiesReverseGear g, .. the

Successer to the reversible propeller Reversing
roblem.

S ' Gives absolute control of the
- motor-boat at ail times.

ite 80 H. P.—5%15 o $90.

More made and sold than all

other reverse gears combined.
Catalogue on requesi,

GIES GEAR COMPANMY, Defroit, Mich,

THE TURNER BRASS WORKS

Wi SYCAMORE, ILL. CHICAGO, ILL.

NSy Manufacturers of Marine Hardware and Motor
N\ &/ Boat Specialties. Sole Manufacturers and Licen-
sees of Harroun Auto Bumpers, Martin Alarm and
Reserve Valves, Martin Gasoline Separator and
Strainer. Write for Catalogue No. 28, Dept. I.
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To Readers of
Popular Mechanics

Bolts befors and
after using the
Hawkeye .

-

Patented
inthe U.5,

and Foreign Countries Unr wrench can bhe
used as a pipe wrench

The Best Wrench for Use Everywhere thread cutter, or nu
{IIIIT motorcyele—your auto—in your shop—in fact, everywhere a wrench is  wreneh. For cutting

On your launch—

needed the “Hawkeye" takes the place of three tools, threads it has 3 differ-
Mailed postpaid upon receipt of price, 75 cents, ent dies,
The HAWKEYE WRENCH CO., Marshalitown, Iowa

GASOLINE SOLDERING IRON THE WHOLE BUSINESS in a nut-shell—two
AND BLOW TORCH tools in one. It only takes a minute to change.

Be up-to-date, Get out of the old rut, A hot
iron in your hand is better than two in the

furnace. Get our booklet, 1t's free.

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

THE BRAND “OHIO” ON ATOOL
IS A SAFEGUARD

against inferior goods. ‘'Ohio"’ Tools are the best money
and skill can produce. They have been on the market a
great many years and with the experienced
mechanie the brand *‘Ohio’’ has become
a synonym for **Quality."’

They are decidedly economical from the users standpoint, and well worth insist-
ing upon.

Every “Ohio” tool covered by a broad guarantee

Our complete Illustrated Catalog No. P may be had for the asking

OHIO TOOL COMPANY - COLUMBUS, OHIO i, |

THE AMERICAN COMBINED LEVEL AND GRADE FINDER

All progressive and up-to-dats Mechanies, Machinists, Carpenters, Ericklayers, Masons, Flombers, Millwrighia,
Somethin Mtﬂog‘ﬂhﬂ NEW G o cvisars, Track Foremen, Surveyors, Architocts, Civil Enginsers and others will find this an INDIS-
PENSABLE INVENTION. A CIVIL ENGINEER THAT YOU MAY HAVE WITH YOU AT ALL TIMES,
The Most Practicable, Durable and Convenient Instrument of the Day
In addition to ordinary mechanical work the American Combined Level and Grade Finder will rrove serviceatle ta nll forms of prading, laving

out roads, lasdseape gardening, placing of pipes for drainage, getting fall of water, petiing P - s

grade of hulls for sntomobilista, eutting of rafters, laying off and leveling bulldings, getting

height of Aoy ula-jdtl. #te.  Write for book of testimonials. Agenis wanted on liboral terms.
“Apply sl once o EDWARD HELB, Railroad, Pa., Manufacturer

o ; ._ =

“Koeth’s
Kombination Kit”

Greatest invention of the age,
Concoded by all who sea it to ba
the best thing of its kind now on
the market, 15 Tools and
One Palr Handles for all.
Madoe of tool stesl, drop-forged,
highly finished and warranted.
Each tool complets within ltsclf
and 10 to 11 inches in length,
£10 worth of tools for £3.50 per
get, prepald. Salesmen wanted.
Phenomenal Inducements to live
men. Write for illustrated book-
let, efe.

KOETH MFG. CO.

108 Broadway Buffalo, N.Y.

: |
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COUPON
Cut ou Dotted Line.

L e
AMERICAN SCHOOL of CORRESPONDENCE
CHICAGO, TLL.

Pleasa send set clopedia Architecture,
Carpentry and Bullding for week's free ex
amination. 1 will send 82 within a week and
B a month until 819.80 is paid; otherwise [

No

Advance

I """'. will notify you to send for the boolks.
% Hame
Payment o
N

,.;.,I'E'E‘;'Zﬁ.:r!imrﬁmfmw !

In order to advertise the superior methods of instruction of the
American School of Cnrrespnnd’enc? 1,000 sets of Architecture,

Carpentry and Building will be sold at one-third regular price,
$19.80 instead of $60.00. Itis compiled from representative instruction papers of the American School
of Comespondence. The method adopted in the preparation of the work is that which the School has de-

veloped and employed so successfully for many years,

We employ no agents, belizving our books offer the best method of acquainting the public with the
supeniority of our regular courses of instruction, We feel sure that purchaser will later become a
student in some regular course, The work itself is a masterpiece of complete, concise, practical, “ready-to-
use”’ information. There is not one iota of theory in its 4,000 pages. Every demonstration is derived from
the practical experience of the greatest experts in the building industries of the world.

This is an unusual opportunity for ambitious young men to get a working knowledge
of a well-paid trade. If you are a House-Owner or planning to build, this set of books will
save you many times its cost. If you are a Carpenter, Contractor, Builder, Architect,

man or Mechanic it offers you an ::m:stinnal chance to advance in your present occupation
Unless you are advancing and earning more and more money as you grow older, there must come a
time when younger and more ambitious men will crowd you out.

CYCLOPEDIA of

Architecture, Carpentry = Building

TEN MASSIVE VOLUMES, each nearly one foot high, Handsomely bound in red half morocco. Over

4,000 pages; 3,000 jllustrations, full page plates, plans, sections, ete. Printed on highest grade paper: entirely
i new type—DE LUXE books in every particular,

Sent prepaid by express. Pay $2 within
one week, and $2 a month if satisfactory;
otherwise notify vs to send for them,

No Orders Accepted at This Price if
Post-Marked Later Than Aug. 31,
1907.

AMERICAN SCHOOL of CORRESPONDENCE
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ing, boring
service,

Wood Working Machmery

Foot, Hand and Light Power

Forri ross-cutting, mitering, rabbeting,

Pl"lll&: :cmu nmdngand nﬂg +

maortising art.c Built for hard wor
for catalogoe “A."

SEHEBI FALLS MFG. CO0. sexeca"silis."

el i o e b AW WD HARASF ddbd L ASLAY LT AAASLSA ALSLY

ing,
edge monlding, ng,
accurate work and long

102 WATER 5T.

=== ANGLE BENDERS

Wo make hand -power

l Bendars for formi an-
gles In stock 1inch thick
and under. Light stock

w cian be bent cold.

WRITE FOR

PART PAY
TERMS

Ideal Machine Works
Brooklyn, N. Y.

THE' I DEAL" o=
HAND PLANER.

...... _’_'_;_"___._‘:;;-'—«'—‘-"'—Jult What
A You Need
— ’ — htnin
—-—-=..& = renciu
fﬁﬂhﬂ'ﬂ*‘ﬂh "
Divivar, Wirs Costter, Tach Puller fm ma hoil e ——

Ideal tool for mechanies, no adjostments. Works In places { naceessihle

with other wrenches, SBtrong and durable, Mailed postpaid. 6 inch nickel
plated 88 cents, T inch 48z, 8 inch B8, 12 inch H&e,

oney back if not

SPECIALTY MANUFACTURING OO0, JAMESTOWN, N. Y.

patisfnetory,

Armstrong’s
Hinged Vise

Slip the pipe in sideways naot
endways and save nooml of tima
and tronbla, Made of strong mal-
leable fron, with finest erucible
stoel inter rhaweuh!s jaws,

A vise llka this will outlast two
chea 1. Ises and will not break at
tha time you need it most, Every
shop n sone. Write for special
clrcular,

The Armstrong Manufacturing Co.
Briddepori, Conneclicut

The “*KICKDRIVE"’ is for driving all
s, kinds of light machinery by foot power.
4 The following articles are built com-
plete with the ““KICKDRIVE":
Circular Saws, Polishing and
Buiiing Machines and Forges.

et 200-212 A Canal 5L+
i MAYER SLOTKIN, 2i%,212 & Canat St

4 Booklet

[UFKIN

TAPES AND RULES

ARE THE BEST
FOR SALE EVEAYWHERE  SEND FOR CATALOS Wa. 26

THE furnw fute o

BAGINAW, MICH,, U.8.A,

FEW TORE, LONGON. ENG., AND WIFDS0R, CANLDA

|

CHIPS FROM “THE WOODWOREKER."—The

time to repair a machine is before it breaks down.
L] L] - L

The more yon think abont your work the leza you will
need to think about your wages. They will come very noar
to taking care of thewmselves.

L] W L]

The best electrie light in the world Is not equal to sun-
llght. Get sunlight into the factory; also, fresh air. It is
worth whlle, and, besides, it is geoerally free.

. x *

When you gee a man with a fine kit of tools, iIn good
condition, it s a pretty good sign that he does his work
with care, and does 1t well, though yon may think he is a
crank becanse he won't lend his teols to anyune else,

- * -

Enough st In a saw I8 enough, and too much is o waste
of power and materlal. 'This s a point wptodate filers are
taking note of. The tendency mow is to see how little set
can be made to clear the blade well. It I8 a good tendency,
too.

proper

® ® @

It ia maid that for drying greem Inmber fresh from the
gaw the air supply required per pound of watef eviaporsbed
ranges between 2,000 and 5,000 cu, ft. Qulte a Iot, of
course, depends on the manmer of exposure to the alr, the
method of piling, ete. But It takes gquite a volome of air
any way It Is fixed, and that's why lumber dries out more
rapidly when the winds blow: aml it s also a reason for
using fans to Indoce drafts through drykilns.

Bome persans think all that 18 neeessary to dry lumber is
to place it In a tlght room with plenty of ale epace and
sufficlent heat,  Alr cirenlation vnder such conditions 18 at
hest only slugglsh. Artificial means most be provided to
indues proper circulation—tall chimneys, fans, or some other
method,

-—'—.—*—-

In onr July fzsoe mention was made of the aceldental
death of a workman In a Chicago packing bouse, whose
leg was drawn Into a vacuom pipe, drawing all the blood
from his body. The statement that the vacuom pressure
was 400 lbs, was somewhat misleading, inasmuch as the
pressure referred to was not per square inch, buat the ag-
gregate surface pressure, belng aboot 50 sq. In. at 8 lb
per square In., mnking a total of 400 1b.

PLUNKET IMPROVED VISES
Made with Plain or Swivel Base

Specially ndapted for the hard service of
% tha machios shop, Can bo used with

every style drill press, shapar and milling
machine, Strongest constroction, steel
serew, stoel faces 1o jaw, cast sleal hand le.
Write for further information,

J. E. PLUNKET, 37-39 W. Washington Street, CHICAGO, ILL.

If It's a Sebastian, 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 Culvert St., Cincinnati, 0.
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FOOT and POWER

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

SHEPARD LATHE CO.
AlS81'W. 24 St., Cincinnati, Ohio

‘Cement
Machines

Bip money in making Blocks or
Bricks. »ave money on your bafld-
ings. Write for ciren
CHICAGD CEMENT STONE MacHIMERY Co,

North Chicago, I

9 to I3 Inch Swing

List price, #85.00 and np accord-
ing to size. When ready to buoy
send for Lathe Catalog and prices

W.F,.& John Barnes Co.
Iixt Ruby Bt.. : ¢ Rockford,IIL

o Ruler EIGRTEEN TOOLS BONAINED /£ 7 13 Hummer
o 13 oMo Evesy Toou 18, Panknlfs
T Measurs I4 Class Cutter

. Makl Fils

Screw Drlver 18 Masking Wial

]

a8

2. Butisahale Sclsor 1l Cartridgs Extractor
2

u Opanar
. Casglps Tong 1. Clgar Bo

T ink Eransr
4. Cigar Cutter Lhi

E. 'Wirs Cutter

THAM & A%
KNirE

:Z-':u.uhﬂ' It quailty af steal--fins work=- G .-

¥ sarishilpe-nicely finkshed, Miskei platsd. Put S
up In slegant |sathar aheaih.

1] Pestoaid upon recalpt of §1.00

WM. C. HOCKING & C0., 152 Lake 5t., Chicago

B. F. BARNES’
» ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Hna
power cross feed and scompoand
regt. A .-t-l'i.cﬂ}' high-grade mod-
arn tool. 'r‘u-u.l-'lh'-r huild & %inch
@ lnthe, Descriptive ciroulars of
each latho upon request.

B. F. BARNES CO.. Rockford. W

0Id Reliable
Work Bench

That never gets
out of styla. Faor
many vearsmade
exclusively by

C. CHRISTIANSEN, 792 (rand Avenue, CHICAGO

“YANKEE’’ TOOLS
i ARE -
gy WITHOUT EQUAL 4

IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

ASK YOUR DEALER
TO SHOW THEM

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

| NORTH BROS.
)

PHILADELPHIA, PA.

Our No. 40 FCench

Teach The Boys to Use Their Hands

Every boy cught to have a little 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 Training Bench 13 o whole
carpenter shop in itself for a bright boy., It ia
used in the best manual trainlng schoola in the
country. X ;

Bench i;f ft. long, 32 lnches high, 20 inches wido—ftted with
8 18-inch glued up maple top 1% inches thick, with T.inch well
for tools, fitted with two vices. Hack board and tool rack aa
shown in illustration. Frame, glued up top, vices and tool
rack all made of hard maple,

Our catalog gives complete Information In re-
gard to this and other manual training benches,
and it shows a number of styles {-spuciglly de-
slgned for manual training school use. Write for
a copy.

GRAND RAPIDS HAND SCREW CO.

146 S. lonia Street
GRAND-RAPIDS, a - -

MICH.

Ploves Wantian DPoaular Weehanics



EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. How to perfect inventions,

3. The first step to take in
getting a patent,

4. How to protect himself from
parties who might steal his
invention before he can get a
patent

6. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose.

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

10. How to handle his patent to
get the most money out of it,

11. Where and at what expense he
can have working drawings made
of his invention,

12. Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

BUREAU,

Journal Bldg. - - Chicago, Il

s e —————————————,_

Patent What You Invent

Our New Book *‘U. S. LETTERS PATENT "

gives full information in Patent Matters

“THOUGHTS THAT PAY "

gives list of what to invent. Both books mailed fres,
Write for them.
No charge for report as to patentability; send skeich
or model,

We advertise your patent for sale at our expense.

FOR SALY : Patents covering the following Inventions, at
reasonable flgurea: Antomatle Spindle Lubricator for Wagons ;
Wagon Wheel Goard; Sleeve Board Attachment for Ironing
Boards ; Novel Drip Coffee Pot: Foildable Phonograph Horn:
%ﬂlnﬁmligm F“-“;ﬁ '1‘.‘? ﬂ]r If:lmti,u: Tper:u.;;f Fruit Picker: Ej:actim
older; *Big Stick" 22le—a good novelty for
campmgu;fﬁun-ﬂaulmbla Boitle, . bl e
For particulars, address:
WOODWARD & CHANDLEE, RATENT
1255 F Street, WASHINGTON, D. C.

HOW THE LAMP CHIMNEY WAS DISCOVERED,—Tha
comfortable amd convenient lamp chimney of every-day use
is to be attributed to a child’s restlessness. Argand, a
natlve of Switzerland, a poor man, invented a lamp the
wick of which was fitted into a hollow cylinder, that al-
lowed a current of air to supply oxygen to the Interior as
well as the exterior of the circular frame. The lamp was
f success, but its inventor bad never thought of adding a
glass chimney, and probably never would bhave thought of
it, had not his lttle brother been playing in his workroom
while Argand was engaged with the burning lamp. The boy
had galved posseszlon of an old bottomless flask, and was
amuslng himself by putting it over varlons small articles
in the room. Saddenly he placed It over the top of the
famp, and the fame instantly responded by shooting with
Inereased brilllance up the narrow neck of the Hask, Ar
gand’s ready brain at once caught the idea, and hiz lamp
was perfected by the additlon of a glass chimney.

—_—— - —

NON-REFILLABLE EOTTLES.—“A few days ago I wns
asked by a friend to examine into the merits of a non-
refillable bottle. While doing so 1 belleve that 1 made the
discovery, that places such a bottle bepond the goal of in-
ventors. The inventor of this particular bottle, used a Tvirt -
tle for experimental purposes, with a hole hored in the slde
to enable him to f11 it so that it could be demonstrated that
it could be emptied but not filled In the usual way. This
experimental bottle showed conclusively that if the bottle
could be filled by borlng a hole through the glass, that no
invention could overcome thiz defect, No matter how
minute the hole, hy exhavsting the air and plunging the
bottle in the liguid that was to fill it, it would immediately
ill itself. In a commercial way of course the hole woulid
have to be plugged up, bot this could be done with MADnY
of the cements on the market,

This information may save many an inventor a great deal
of unnecessary waste of brain matter ng well as IMOney.
—C. B, Woodworth, care of Ladd & Tilton, Portland, Ore,

i o —

The stomach-pump as a device for raising money is a
novelty introduced by the New Haven, Conn.. police.” They
employed it in the effort to raise £20 out of Jeonie Smith,
after diligent search had failed to locate the =tolen money
anywhere else about her.

e —

The new Palace Hotel Company, of 8Ban Franclseo, Cal.,
has recently placed an order with an Fastern house for
15,000 toms of stroctural steel.  The raileoad b1l for this
haul is £15 a ton, which will amoont to $225.000., If thls
steel were loaded on 40-foot cars the train would be four
miles long, and would consist of 500 cars.

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC NJACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, S8END DRAWING OR
BAMPLE.

BOOKLET FREE.

WRITE TODAY.

Stamping & Tool Co.

DEP. C

LA CROSSE, Wis.
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SBECURED PROMPTLY and with special
PATENTS e to e Loaat Protection o the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consultation Free. Mo charge for opinion as to the patentability and Commercial Yaloe of Inventors® Ideas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFERENCES :—Globa Machine and Stamping Co., Murray Englneering Co., Morgan Machine and Enginmrlnif‘u
Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme [J:inupg Co., Li}rnenuult Pencil Co., Salisbur
Tire Assoclation of Ameriea, Oakes Manufacturing Co., By-Products Co., Alabama Brewing Co., Natlonal Offset Co., Auli-
geptic Bupply Co., Richmond Eleetric Co., Railway SBurface Contact Supplies Co., National Electric Works.

Mr. Parker on November 1, 1903, after having besn & member of the Examining Corps of the U, 8. Patent OfMee for
over five years, resigoed his position as Examiner to take up the practice of I'atent Law.

Address 210 Dietz Building WASHINGTON, D. C.

IPatenl; Processes || Hints for Inventors”

By DR. ROBERT GRIMSHAW, M. E.

M a d e P r a Ct i C a I The Celebrated Writer on Technical Subjects.

- . The most valuable work for inventors ev blished.
There is a wide gap be- Contains information concerning 450 {oveations  for
which there is an actual present demand, compiled from
tween the paper pﬂteﬂt {upneﬁ 14'::: ll-_-l;l.erql sant ttu pm:nhitlunt m:;nufaiturers ask-
ng what Inventions act in thel ks.
and thEﬁﬂiShEd product I There are also im;urtl;gt chua!;at{rﬂﬁgn l?ufeﬁe:i;u:naﬁ
o Developing Inventions, Selling Patents, Etc. The book
WE hﬂlp Yﬂll to brrdge is ntvnrlta le eyclopedia of valuable lul'urmatluu for in-
VOnLors.
that gap by working out FREE 10 YOU
. We will send this valuable 160-page book free to yon
a practlcal factory pro= as a premium for one year's subscription ($1.00) to !

ol B INVENTOR
specially equipped lab-
. INVENTOR iz a popular illustrated technieal month-
oratories. | Iy magazine, devoted 1E::- the interaests n'i:ﬂlm'u:turso.n It
eontains entertaining accounts of what Inventors are

w 1 " doing, notes as to new and interesting discoverles, sug-
e ﬂ]S'D l[lVEStlgﬂ.tE Ellld EEH%D?SI' gfﬂtfé- ];EED tru% 1:1“:!1 1r|1£'r_~nt'l1c-u3 1:["'0 ntllnn?:,;, hlnlr:

s LT unities for Inventors, decisions
I'E-'Pﬂl‘t on pﬂtﬂﬂt pl‘ﬂ' patent cases and, in fact, everything of interest to in-

. ventors. Bend us $1.00 to«day by registerad letter or
cesses f‘Dr investors. P. (0. Order and we will send yon '?rﬂlnnts for Inventors,"

postpald, by return mall and INVENTOR for twelve
The MINER LABORATORIES

months, Address,

355 Dearborn Street, Chicago INVENTOR PUBLISHING CO.
Chemical Analysis and Consultation for 84 Broad Exchange Bldy., Boston, Mass,
Manufacturers. 50,000 tnventors read INVENTOR

—

MODELS and GEARS

INVENTIONS PERFECTED

— -
Patterns, Models, Inventions Perfected my Specialty:

Can develop your inventions and manufacture same al
lowest cost. nd sketeh or rough model for estimate-
Prompt attention glven all orders.

ROBT. D. SIMPSON. 170 W. Long St., Columbus, Ohio

CATALOGE FREE
UNION MODEL WORKS. 191 South Clark St., Chicago.

n T H s and TRA Df MARKS obtained,
s defended anod prosegnted by
'ﬂ Alexander & Dowell, Patent Law- ‘d

All your money back if patont s not allowed. For full par = A A
ticalsrs address SILAS C. SWEET, Palont Attorney, 726 LL. & T, ers. (Established 1857.) “F." 07 Tth 8t., N,

Bldg., Des Moines, Iowa,

ASHINGTON, D, C. Book of Information sent FREE

PATENTS SOLD PATENTS ™i8inc

ON COMMISSION WATSON E. COLEMAN

Registered Patent
If yom wish to buy or £ell o patent write for my booklet “How & atent Attorney
ko Sell a Patent” or my list of patents for sala, 626 F Street, N. W, WASHINGTON, D. C.

E. L. PERKINS. President Inventors® Exchanoce 11 e T e P e e M T g e
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GUARANTEED. PATENTS SECURED OR FEE RETURNED
Send model or sketch for free report as to Patentability. Send
for finest publications ever issued for free distribution *HOW TO
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS
illustrated and described, and “WHAT TQ INVENT", contrining valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS (i 2 Rt b s P0G RESS S Scopy e
EVANS, WILKENS & CO.

New York Otfices: Main Offices: 6153 F Street N. W,,
132 Nassau Street, New York, N. Y. Washington, D. C.

PATENTS that PROTECT
ﬁ?i?;“ﬂ‘%%ié‘i?,‘#:::‘.?‘ﬂixﬁ‘““Eé.‘i‘.‘iﬁ&ﬁ? = ATENT PROTECT YOUR IDEAS

Send for INVENTOR'S PRIMER.
NO FATENT, NO FEE,
Patent Advertised FREE,

MILO B. STEVENS & CO., ™%

™ We give yon ProoF of the money value of the 885 Fourteenth Bt, WASHINGTON, D, C.
patents we procura.—L. & L. Branches at Chicago, Cleveland. Detroit.

Sheat Metal work—anything 8 good machine-
Tolaehlo Bk o Bitnty TREE. Tolebowenrs | SHSSE et Yorko gt 3 goog machive,
nvent for Profit. Gives Mechanical Movements ime ones. We publish *The Sllent Partoer.” Ask for

valuabla to %nwnmr-. Full of Money-Making Patent Informes a sample copy. Write us.

tion. NEW BOOEK FREE to all who write,
' THE GLOBE MACHINE & STAMPING CO,.
D HEIHI ﬁ BR“‘:KI Fahﬂt l“rsn MID Hlmiltﬂﬂ A\renut. N. E. - Clwellnd. Dhiﬂ

NT YOUR IDEAS

A= 100,000 for one Inventlon ;
4 another 88,500, Book *“‘How to

Obtain & Patent” & “What to Invent™ I

sent free. Send rough sketch for free
report as to patentahility, We adver-
tise your patent forsale at ourexpense.
Patent Obiained or Fee Returned.

¥ CHANDLEE & CHANDLEE, Patent Att’
" *"930 I, Btreet, Washington, D, (.

Let Us Act As Your Factory

We have one of the best equipped shops In the United States

A T E N T S LET US BE YOUR FACTORY 1
Wa make anything to order—Stampings,

LET ME SELL:::chic
YOUR PATERT:cco beurs |

xpericnce.
Patent Sales exclusively, If you have a |

PATENT for sale, call on, or write
WILLIAM E. HOYT
PATENT SALES SPECIALIST
290 J Broadway, New York City

S

. -
Special Machinery and Models

We make Models, Perfect Inventions and Experimental ; 3 e ; |

- g i1 . . : and can turn out your work for yon cheaper than you can
Machinery. Dul:*gll:uu. with its ii‘::ﬂ:l‘ldlﬂ cqummzn';aul posaibly do it yourself. Send drawings or models for esti-
at your service, €N you are ready to bave that mode mates on dies, tools and manufacture of your article in
or experimental machine made, send us drawing or quantities.

sketch and write us for estimates.

. . AU B Metal Specialties Manufacturing Co.
Empire Machine Works, Zirssurc; Pa: 18.24 W. Randolph St., Chicago, U. S. A

ATENTS PROCURED

OR NO FEE CHARGED

AMPHLET FREE N ‘? N Ing? “HOW AND WHAT TO INVENT"
d “HOW TO OBTAIN PATENTS"
ROMPTNESS ASSURED I E explained FRiE CHESTER W,

WRITE US IF YOU WANT REBULTS BEROWN, Patant Attornay 296 F Strest Washington, I, C.

COCHRAN & CO., y 17,6 stet,,

Reom 40. Endorsed by 50 Mambars of Congress

PERFECT PATENTS| PATENTS

If your clalms are not thoroughly coversd your patent may be
valueless,  Filfteen years® extracrdinary suceess In hl.nd{‘lug Careful attention given to the prosscution of business befors

many large and fotricate cases enables me to gecure patenta i

that are PERFECT. My mechanical knowledge insures a thor- E?.';.P:rﬂtiﬁ?;]fmnrl ﬂr:::; ?ﬂid;‘;:r:l::gﬁ&ﬁm“*ﬁg
ongh nnderstanding of mechanleal and electrical devices of all for “Inventor's Guide." idd;l}ﬁﬂ *

kinds., Never bad a fallure, Write to-day for free booklet. )

FLORENCE KING, 65! Monadnock Bldg., Chicago Franklin H, Hough

Washington Loan &= Trust Bldg., Washington, D. G.
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wmtm, | PATENTS [

Popular Mechanics, GUARANTEED

Chiign, i, B FProtectYour Idea! Guide Book FREE, Sand sketch r
juls iy BE -
Little Glant I;Irn.;'Prm Qo., and description of invention for FREE SEARCH of Patent Office CONTAINING :
lias, Texas. Heecords and Report as (0 patentability. Highest references, 20 Refersnces,

Gray Lithograph Co.

What and How to Invent,
New York City,

5.v. | E. E. VROOMAN, Besigersd Paicst Aoy | Money in Fents, ol

MECHANICAL DRAUGHTING

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
P. G. STEARNS, = 39 HENDRIX STREET, = BROOKLYN,N. Y.

BRICKLAYING]|
The Hest of Tru.ﬂau
Learn Brickln J.. and earn from
Rt B9, per day We teach
you in two (o thres mopihs

Chicago School of
_ Practical Bl'it'hllnrlipg

|_|_.‘- orily &#xX 1wy Kby Ing

Erssamisipgersustamanned, Dupky o i '..'f 7 school in the Uilted Btalss
COYNE TRADE SCHOOLS b 3y ) W mENnY T, KIES, Prop.

Itay nnd Evening Courses
New York San Francisceo = Avans Sv, & 490 Av ., Curcaso, I,
— S — A = —

BRICKLAYING OR ELECTRICAL TRADES

DAY and over is earned by |1 o 1 S
our graduates after 2 ok
to 8 months® Practleal Instruetion in o
PLUMBING, PLASTERING, Fhe i

BONNETT & SLAUF

Manufacturers of

Rt OE ) | | Fine Automatic Wood Turning
RTISEMENTS. SEND T Nl v s Mookl ™

FO ._
B AT EnAVING ©O. - Phone Main 3492 71-73 West Washington Street, CHICAGO

b, — The Heart of Enterprise
- S et S € The Architect, the Draftsman, the man who plans big undert has the

l\irul"fll'lh Creiopenik CYCLOPEMA £V, )l advantage of working in the very heart of the World's enterprises. He is the
mﬁ. EM mJPEH ater shont vikieh fmm_ pm,]m grow. The "boom” that transforms the village

b 'L‘ﬂ’lhifr imwmﬁ HFAWEM' ]‘Hﬂ‘iﬂhh into a city with nuc rapidity is often the development of an idea that
R S spring: {rom
PART I PARTH ARTHl  PART M '[}_P If I!i,-.-.uu are a ymmg ‘man with no well defined idea abe : the future, an older
g : man whose present rospects are not alluring, would you hke to occupy such
a niche in the world's work? The study I;? drawing 15 the first step toward
P'I'el}ﬂ.'ﬂng }rﬂurWI[ iﬂ"l' Such a4 Carcer. {_!TI'IE Amﬁlﬂﬂﬂ Sthﬂﬂl o{
Correspondence teaches all branches of Engineering and Technical
work. We believe our books offer the best chance to demonstrate
the superiority of our regular courses of instruction. The

CYCLOPEDIA of DRAWING

is compiled from representative instruction papers of the School.
| [t is thoroughly practical for home study work—every chapter is

complete in itself—every suh;cct is thoroughly analyzed, dissected and
discussed by competent authorities, It is entirely free from purely
technical descriptive matter so easily misunderstood by the layman.
It is also a complete authoritative reference library for t|'u: Technical
Man who wishes to use it for consulting purposes or to *brush up ™
on his week points. @ To introduce the the School's courses lf:,cr
the next 30 days, we are making a special

Bent absolately free .

lIALF PRICE OFFER for exnpmination. $12 mead l.'l'f $24
Sent by prepald express, If satisfactory pend #2 within five days and 82 a month there-
after fo |r five months; otherwise notify us to send for them.

Mechanleal Drawing — Architectural Lettering — Pen and
Some :'F t&e Cﬁapfem Ink Hendering — Architectural Drawing — Perspective
Lirawing Bhaddes and Bhadows — Homan Orders of Architecture — Working Drawings —
o Mochine Drawlng — Shop Drawlngs — Machine Deslgn — Tingmithing —Sheet Metal Work
‘-: vilghts — Rooflug — Cornice Work, eto.

=% Four Volumes pearly s fool high. 2,000 pages. Half Red Morooso. Marbled edges. Gold Stamped.

l-— AMERICAN SCHOOL of CORRESPONDENCE, CHICAGO

,,,,,,
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" Batterles (for (8
lgnitin t Ans |s|- ! 1II tors, Telephones,
t--i- I l| h Tustriument g, Eleetrie Hells,
Lintinclators and Buorslae Alarmas,
Plugs laceptacles, (Connectors, Curront
i m Fork

Poshes,

|.| d Wiring -~|||1;|I.|-s
T supply

} Vi A 'i.T'l'.l 5
yEtrations Lgntes the !'-'.w--': prioea Froa if yo [
Lo o ||||_ Machsani . Address poarest bose
Manhattan El‘:ectr-ml Supply Co.
1T Purk Fl., New York 158 Fifth Av., Ohléagn
¥ 0 .|.--|-.i itw, N, J., Bavenna, O,
reesk mnnufacturars of
fcal sappiles in AT iom.

'IIII

THE

White Eagle Electric Motor

Postpaid, 75

We make working models of inven-
tions,  Send for llustrated cata-
logue of Model Supplies.

The Plerce Model Works

14 Plerce Avenue Chicago, I,

[MOTORS and GENERATORS

Repaired and Rebuilt

Repair Work of All Kinds

FRANKLIN ELECTRIC CO.
224 5. Clinton 5t. CHICAGO, ILL,

BN
his alectric mg;aw and

rnutiml in all d.et.ni'lu. and uioul:r
fan is removable so motor
| :nn;r hau.uad separately, We furnish
axtra grooved pulley with sach. Wa
t Price headguartars for ev-
rrﬂhln. ulmtriul Bend for large
L »ecat ré Wan

{ 6 LKE ST DEPTE 157> |
Dynamo - Motor $3.50

[A Dynamo and Motor in One]

As a dynamo I¢ will light four 6-o.p.
=4 lamps easily; operata induction eol
charge storage batteries; decompoan wnler-
electroplate, < tc. As amotor will upanta
eewing machin , jewelers' lathe, emery
wheel, circular saw, advertlsing devices,
and other useful appliances.

New Model Hp tnr* 65¢, tage 90c,
A fine new motor at a bar %&nd stamp
for new catalog.

ARROW ELECTRIC €O., 103 S. Canal St., Chicage, Il

ADVERTISING SECTION
Wiite Hnt:inger Auto-Sparker

tarts and rons
BAS II!II!I WITHOUT BATTERIES

) hn othar machine enn do it succesafully for
i lack of original patents owoned by vs. Na
twist motion in our drive. No baelt ox

em Fwitch necessary, No batteries whatever,
Winr make and hreak or jump-spark.

Water and dust-proof. Fully guaranteed.

*MOTSINGER DEVICE MFG. C .
1z4 Main 8t., Pendlston, Jod., U. 8. A.

TELEPHONE BOX NO PLACE FOR A WIFE.—Years
age, when telephones were a novelty, a farmer from the
outskirts of Manchester, N. H., ealled on a lawyer friend
of his, now United States Senator Henry BE. Burnham, re
slding in the clty, says Sonthwestern Telephone News.

“Need any butter this morning 7' asked the farmer in
the course of the conversation.

“Well, T don't know,'* answered the lawyer. *““Walt a
minute. 1'll ask my wife about it."*
After speaking at the telephone he went on: My wife

AAYE T,

The farmer's face was a stody for a moment. Then
he broke out with: “Look ahere, Mr. Lawyer, 1 may be a
‘rube’ and have my whiskers full of hayseed, but I'm not
itl.l;{'h“a blamed fool as to believe that your wife is in that

xX.

Temm—— & = —

THE BREADY PUMP.—Willlam Barclay Parsons, the
famous engineer, {8 a foe to scamped work, and at a recent
dinner In New York he said:

“That man 8 most unwise who tries to get his work
tone cheap. Cheap work can alwaye be secured, hut the
quality of such work i= on jts face—""

Mr. Pargons, smiling, ioterropted himself to tell a story.

“There was a man,”” he said, **who entered a dairy and
asked how muoch the milk was.

** *Ten cents a quart, sie,' the young woman behind the
counter angwered.

“The man looked disappointed.

* *Haven't you any for slx cents? he asked.

“oNe," sald the young wofman, ‘but,’ she added, ‘we
can 5000 make you some.” "'—The Dirt Mover,
—

FRENCH POBTAL AUTOS.—After a long and satisfac-
ul‘i’ experiment with thirty eleetrlie wagons for transporting
mall matter through the streets, Paris has committed itself
fully to electrle mall carrying. The post-office department
hag called for bids on supplyving three classes of auto-
wagons, according to speed, distance and earrying capacity.
In Clasgs A wlll be thirty-nine wagons, and four for re-
serve, Which must be able to cover a total of 650,000 miles
f year. Each must have a capaclty of 2.8 cu. ¥d. and be
able to carry 1,750 Ib, Class B: Ten wagons, must total
160,000 miles; each 3.8 cu, yd.; load, 2,500 Ib. Class C:
Twenty-four wagons, and four in reserve. The speed must
be at least 11.2 miles per hour; total distance, 375,000
miles; ecapacity, 5.8 cu. vd.; load, 4,000 1b. To the soc-
ceggful bidder the concession will be for elght vear®, and
the wagons are expected on the streets In the fall of 1008,

—_—— —

Can you paint pletores artistically en a bulletin board ?
If &0, there i3 plenty of work for vou at hig prices in the
East, where the demam] far exceeds the supply.

The ﬁrdrey Vehlcle Washer

R -3 i Washes carrisge or auto purhntl .
- Eneily attached to how—Won't scratch varnish. I’q
Jr b v splashing of water—Dry hands—Dry clollws, Bolid
" '.-‘f.'- ':LL‘I'Ir Lie brass—only $1.00. Booklet frea.
R, ARDREY VEHICLE WASHER Ci.

. 140 F Main Street, East, ROCHESTER, N, Y.

“Rich Spark” Plug

OourreTE ELEcTRIO LiGHT PrasTts. Omovnins FRee.

Richardson Engineering Co.,, - -

You will not regret it
Higheat Grade.
Evary Plug Guarantead,

PRICE $

Riverside Place, Hartford, Conn.

“Ouick Action”

IGNITING DYNAMOS
and MAGNETOS

The most Rellable Eparkers
on thas Market.

Ly # Take the Place of Batteries

“Quick Action ”

- \ Jump Spark Cnisl

FOR ALL PURPOSES

*8ingle, Double, Triple and Qundrapls
for ‘\l.l.l-muu.ry F:n,glll.ﬂ and Autome-
biles. Guarantoed in every parbicalar.
Fine Yibrator.

o. 1, 35c

B-“-TER' GEND FOR CATALOGUE D,
SWITCHES o.4. soe The Knoblock Hrideman Mfg. Co.
Mieraant e Trade i | SOUTH BEND. IND. | |
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Everybody is Talking!
, WET or DRY
S “DOLMR” “LIVELY AS A KITTEN!”

E. VAIL CHURCH
Stﬂrage Battery 388 Livingston 5i., Brookiyn, N. Y.

|

WHY NOT STOP
YOUR TROUBLES?

A “Wizard” Tubular
Does It.

Armatnre incased in
WATER-FRMMWF nomn-
corroding brasstube. §
All brass gerews. 8
Friction, Belt or
Governor drive.
Brush-holders removed
without loosening serewa.
All partz pollshed bras=s
Contact and Jump Spark.
A TRIAL WILL DOKVINCE Wibll. Mo pegalar and awthefmciory Mignets sa s
marksi.  Prios s copaler m omashize,  Geverner doss away with Kxiteroes sk §oilcie,
HERCULES ELECTRIC & MFG. C., INDIANAPOLIS, IND,
<0 DAYE' FREE THRIAL. 724 Langsdale Ave.

HI-PO

Waterproof

DRY
CELLS

Greatest Power
Greatest Recuperation
Absolutely Waterproof

HI-PO Batteries are made by a process
that insures unusual recuperative power and
in addition gives them absolute protection
against moisture and climatic changes.

The ideal Dry Batteries for Automobiles,
Motor Boats and GAS ENGINES, also for
all home and ontdoor uses. Absolutely
waterproof. Write at once for Price
List and Descriptive Circular J.

BUILD YOU N DYNAMO. We Turnish cmnplat-n -
Buts of cawtllﬁqn“:.lwnﬂnotrm ‘Ratls'a}rs Trolley Uars, LINCOLN ELECTRIC CO.
Track and Switches. Send for Catalogue B Lincoln Bldg., 1 Union Square, New York

THE CARLISLE & FIN:H €0., 262 E. liften Avesme, CINCIRNATI, ORIO

SIMPLE AS ROLLING OFF A LOG

nlpj'd
righted,
. Guaranteed 5 Years
Rosentierg tuns In proper divection for grinding and pollshing; & ins, in diameter, with a 4445-Inch

whesl, Pulisher on one side, grinder on the other,  Any Kind of chuck can ba perewed
an the spindle ends, Iuﬂ.lual.ﬁr for honsehold use, for dentiste, jewelers, ete, Ko tools
ref niree ?m take wheels or chocks off,  Price of motor only, 8. mﬁchm ks, W eac I:-i in-
terchangeable bearings, 25¢. No advance in prices on Fans and Motors. Operate by
water, miljustable every way while running. Efficlent as els etrically operated goods,
Clrenlars gratls on request.  Copyrighted ooklet, 10 cents postpatd.  Agents wanted,
The A. Rosenberg Motor & Migz. Go., i Baltimore, Md., U. 5. A.

e - - . . = —— — _“ -
[ WHEN YOU SUM IT ALL UP, THERE IS NOTHING LIKE

. Splitdorf Ignifion Apparatus .

for Economy, Efficlency .a.nd Dependabllity, 80 per cent of American Motorists nusa
it in preference to all others,
G. F. SPLAITDORF, £ T Walton Avenue and 1358th Street, New York, N. Y.
e el

R — e == o e
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Eldredge Battery Volt-Meter

Reading 0 to 3 YVolts in ; Divisions
A convenient and practical instrument
for those who use Primary and Storage
Batteries. Its range will cover two cells
of primary or one cell of storage battery;
ia DEAD BRAT in its readings. Non-re-
#movable nuts :;: ii!tl‘lnll.'- contact posts,
rice

ELDREDGE ELECTRIC MFG. CO., Springficld, Mass.

s
]
e

=

BATTERY FANS

A bhig bargain! Wa have left over
this season & few P. & W. Fans, and will
gell them at #4 each, complete
shown in ent {furm-*r price §7). 'TIaLa
motor 3 strictly first-class and carrles a
f-1nch fan, which gives fine breeze on 2, 3
or 4 cells :1:':-, battery, Better send §4 and
gt inon this bargain before it s too late |
Parsell & Weed, 120 W, 31st 8t., N. Y. City

| The I.uundry Bag

“A weekly expense— frayed
edees and gplit button-holes,"?
Why not cut ount the expense and be
neat all the time?

Wear LITHOLIN Waterproofed
Linen Col'ars and Cuffs

Look like linen becan=e they are linen, Perfeet for

summer weaar —unaflected by heat or persplration.

They ecannot wilt, and when wiped with damp elcth

are as clean amnd white as when new,. Cut fn all the

Intest fashionable sl vles. Free ilusieated booklet cn request,
Collars 25¢c. Cullis 50¢.

LT vour dealer eannot supply yon, gemd us style, slze and
lowy many, with remittancee, kid we will forward, postpald
THE FIBRERLOID COMPANY

Dept. 25, T Waverly Place, New York

HOPPER COQOP.—Thiz Ia
i new convenience for fisher-
men who prefer grasshoppers
to all other bait. The coon
is made of metal, i85 wentil-
ated, and the sliding door al-
lows only one hopper to come
out ut a time. The case I3
1% in. thick aod 3% In
wide and loog, and earries
nively in the pocket,

Man Is n tool-ugsing animal.
He can use tools, can devise
5 touls; with these, granite

ATEmproOF mountaing melt Inte light
dust before him; be kneads
jiron as if it were soft paste;
seas are hls smooth highway,
winds and fire hls unweary-

LS En] ing steeds. Nowhere do you

L findd him without tools; withoot tools he is nothing, with

. teols be fs all.—Thomas Carlyle.
e A ——

A MAN BWAM TWENTY-SEVEN MILES IN THIRTY

WORDEN'S WQODE,H MINNOWS || MINUTES.—Struggling desperately to save himself from

. drowning in 4 ft. of water., A tramp, steallng a ride on the
rear emd of the tender of the Chicago and Alton limited,
fell Into the water tank. Thrown hither and thither by the
water swirling wlth the rapid motfon of the traln, and
frightened nearly to death, he managed to keep his head
above water nntil the first stop was. made, 2T miles and
30 minutes from the starf. Then hiz feeble criez were
heard and he was “rescued" from only 4 ft. of water In

are ditad wiih oor pow

Fatooh Bplounbr AR s Wosden Minnsen, Thres Trable Hooks. M. IT3, Prick 80e. the tank.

'“'“"":':':1‘ Bant e e ovden Minoows, Fivs Treiie Hooks, Nin-T8 Prise €08 I TSR ——

touny woodes balt. W uss lurge (ebls hooks, sttached in such & masner s G smabls Lba meer fo The best formiula for Carron ofl i3 2 oz, each of linsesd
<hange BooKa 1f 40 destrud, Hand § cents for our latest Catalogus. vil and limewater, mixed; then add 1 oz of liguid paratin.

WORDEN BUCK TAIL MFG. COMPANY, 402 South Michiges Streel,  South Bend, Indland Creat for burnsg, scalds, sanburn and freckles.

g ﬁﬁmﬁﬁ" SEE SAW Em—  $1.50 Flashlight, 59c.

PATCHTID BAUST |00 =s GLOIREDS 11 s

m..m mmusa USE THE YEAR ROUND ' B8 - AGENTS, HERE IS YOUR CHANCE

THE NEWEST AND MOST ATTRACTIVE 5 The ever-ready Electric Flashlight
AMUSER ﬁ?gE%HEEEhEREHEI:’ER A ok all complete, retalls at F1.60 Gives
STANDS o 4,000 flashes, Each, 58, Postage

UMIQUE . O rhe fre
WRITE TO-DAY FOR CIRCULAR extra, 10, Catalogue free.

SMITH.
mmﬁﬂ;:;:plwgm L JOHN NELSON ELECTRICAL CO., Dept. P, Kewanee, IIL.

FOR
‘ ‘ T » HOME Current When You Want It

NU Ll E BTDREI You ean have ignition enrrent for your anto-
S%EEDLT !:Iu"in.i]d or :_lld;tn: hint st aoy tima fﬂ-r_ wtart-
AFQH ing, rdnning or referve by installing an

GAS.... LAMPS j‘“‘“f" aAre Apple Battery Charger
We manufacture Table Coining Attached to fAiy-whesl of engine, it generates
Lamps, Wall Lamps,Chande- Money enoigh currant to kesp siorage batteries al-

liers, Store and Street Lamp and Systems. ways charged and to maintain slectric lights,

Jdne on the Market. Write for Epecify this outfit on your aulomobile boat
mﬁhﬁéﬂaﬁﬂ%éﬂnﬂ and Prices. and stationary engine,

CHICAGO SOLAR LIGHT CO., Dept. €. CHicAGo | [ THE DAYTON FLECTRICAL NFG. C0., 179 St. Clir St Dayton, 0.

Giving 1, 2, 3, 4, 5 and 6-inch SPARKS
INDUCTION COIL carried in stock. We sell secondary wind-
ings, primaries, vibrators, condensers, etc., separately, if ]’l.ll'll.Wiﬁh _tn make your own eoil. Send
for price lists of Coils and Wireless Apparatus. N, E, Coil Winding Co., Atlantic, Mass,

FaTnwinn AF s tirmen DPDansilas Weoshoanirs
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LIGHTSHIP TAKES LAND VOYAGE.—"No. G0 has
been a lightship eight miles off the mouth of the Columbin
River for fifteen years, excepting two yearz In which she
took a land trip. In this trip she passed through forests
and climbed hills over a roadway just lke a real wagon.
It was this way: A terrific November storm ®napped the
chain of links 2 In. thick by which *‘No. 50°° was hold-
ing to her anchor, and away it drove her toward land.
Dezperate afforts were made hy the crew, aided by tugs, to
get the lightship into the river mouth, but three times the
cables parted, and the rescoers were obliged to save them-
gelves and leave “*No, 50" to her fate., By goosd seaman-
ship the captain was able to beach her between two pro-
montories, where the crew was all saved by breeches buoy
and the ship was afterward thrown high and dry. Ex-
amination showed that the vessel was but slightly dam-
aged, yet she was of lHitle more value on land than if she
had gone to the bottom. For sixteen months she nestled
depper into the beach, helped by the great guantities of
sand which she had swallowed, while all the wize men
showed how someone else ought to get her afloat, At last
the government called for bdz, and one firm was bold
enongh to undertake the job for $17.500. To make a long
etory short, the contractors adopted the plan of dragging
the ship arross the peninsula on which she rested to a gooil
launching place on the other side. Anyvone who has seen n
large honse moved on rollers knows jost about bow It was
done, the chief difference being that the ship was moved
in a strong cradle on wheels,

——4

MANTUFACTURE OF WOOD MEAL.—In Furope, especlal
I¥ England and Germany, this haz become a large Industry,
the demand often exeeeding the means of gupply. The prin-
cipal consumption iz in the manufacture of dyvnamite and
low grade blotting paper. The procesg is nelther expensive
nor complicated, being merely the reduction of ordinary
gawdust to fineness and purity. FPine sawidost Is preferred,
because it yields a whiter meal, and it may bhe dry or
moist. The first step in the process is a screening through
eylindrical sieves covered with wire gauze of different de-
grees of fineness, This must be done with gpecial care in
orider to be sure of getting out all objectionable matter—
splinters, chips, nuts, and especlally any pleces of steel or
other metal. For the next step is to run the sereened saw-
dost between millstones, where the presence of any bit of
metal i8 lkely to produee a spark and a disastrous ex-
plosion. In order to reduoce the rizsk of fire to a minimum
a1l the bing in which elther sawdost or meal is received
are made of sheet fron. The meal = shipped In two grades
of fineness, packed tlghtly in large sacks or in hales of
40 ecn. ft. The price at the mill of grade No. 1 i85 G5

cents for 112 1b.
._..__..‘_‘._’___

RATE COST MILLIONE YEARLY.—TFarmers’ Tinlletin
207 will soon be Issoed by the United States Department of
Apricalture,  Its title, “Methods of Destroying Rats,” is
likely to execlte fallacions hopes in the bocolle mind, slnee
it offers no new or Iinfallible devieces for exterminating one
of the farmer's most dreaded pests. The best it affords 1=
a recapltulation of the trap# and polsons which bhave Lecn
found best by experience, with moch good advice about rat-
proof constroction.  If & ecould tell how to really extermin-
ate ratz, the department would be able to save enough to
the people of thiz country to equal the cost of ltg maln-
tenanece from the beginning.

For the little rascals' board bill alone rans into millions
of dollars worth of grain, ezgs, poultry, and even pigs and
lambs, every year. Dot they might be forglven for pick-
fng up a living where they can find it if they did not
ruthlessly destroy vast values of laces, carpetg, sllks,
leather goods, losulation of electric wires, ete.

————p—

BUILDING DROPS INTO A SHAFT.—A very mnunsnal
accident has oceorred at Botte, Montapa. With a érash
that could be beard half a mile away a two-story dwelllng
house dropped 50 ff. Into the shaft of the Phoenix Mining
Company. Five men were working beneath the bullding,
when the bank began to eave, and the dropping of rock and
crashing of timbers warned them of approaching danger.
Buperintendent J. E. Davidson and Will Owlsley had very
nafrow escapes, being the last to get from under when the
honse dropped into the shaft. The shaft Is about 100 ft.
square, and in the fenter a hoisting shaft took dirt from
the tunnel which Is being driven ander the street just be-
neath where the bullding steod. The bullding was totally
wrecked,  Fortunately, the house was tenantless at the
time, The tunnel was so far below the foundation that en-
gineers never Imagined the earth would yleld to the weight.

ik
-

A GIRL BLACEEMITH.—She Iz only sixteen, and Bt.
Louis is proud of her. After an apprenticeship of three
yvears in her father's shop, Miss Minnle Hagmann Iz able to
shoe horses, make a wagon and do all the usual work of a
hlacksmith, and she does 1t quickly and well. What little
bookkeeping and bl eollecting there Is to he done she at-
tends to at night, for all day long she 8 busy In the shop
with hammer and tongs. She enjoys her work, and, need-
legz to =ay, she 18 well and happy, hag plenty of nerve and
no DErves.
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THE : WHISTEE CALL .OF

|
T=HE=> 3 ) TE C53 €
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[ The six o'clock whistle should mean more to you than
the mere ending of another day. It means time for your-
T:'f—spar: time :h;l;l aclf-imprn;écmmt. lh'l.’:ru have
chances to get a sound practical education that in your
father's ime was not even dreamed of. lm«! of
wasting your spare time use it to acquire knowledge
that will help you earn more money.

The CYCLOPEDIA of

Modern Shop Practice

offers the Shop-Worker, Factory Hand or Machinist an
exceptional op ity to * go ahead.” The young man
who has not ¢ 0 a trade or profession can study at home
without losing 2 moment from regular duties and thus pre-
pare for more important work, The Foreman, Superin-
tendent and Factory Owner will find in this really great
work hundreds of plans, metheds and ideas to save time
and money in the factory and shop.

Special SUMMER SALE

HALF PRICE OFFER

We Employ Wo Agenrts, believing our books offer the
best chance to demonstrate the superforify of the
regular courses of the School. To advertise the School
during the dull months we have cut $2.80 from last month's
special offer. Before the advance, order.

$12.00 instead of $24.00

FREE FOR EXAMINATION

] Sent express prepaid. If gatisfactory, send $2.00 within
five days and $2.00 a month until the special price is paid;
o notify us to send for the books at our expense.

4 If you are a machinist, tool maker, blacksmith, foundry-
man, pattern maker, sheet metal worker, draftsman,
steam or gas-engine engineer, electrician, etc., thisis your
chance to GET AHEAD.

American School.Correspondence
CHICAGO
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AT LAST

;A cheap, rellable type.
writer, just the kind
yonu have been looking
for. Wegunarantes
every typewrlter for 1
year. Hulltstrong A8 &
gun, fine as a watch.

: Practical No.1. For
o q I o nole size, all capital let-
s, Hgures, perlod and comma. ne for printing programs,
Bill heads, ete.  Price complete, $1.60, - s
Practical No. 2, Note size, fine machine, 72 characters, large
aud small letters.  Good as a 2826 machine, Complete, 3,50,
Practieal No. 3. An elegant machine, 84 characters, feed
rollers, taking full width of paper. Just the thing for a small
business. Weight, 61 1ba. Price complets, #8850, I
Will sond any maching C,. 0. D. Sond for froe pamphlet and
samplo-writing. If ol haven't got our GnEEs Elactrieal Cata-
1&1“0 No. 8, send for it-—it's froe.  Bank referonce: Bischoffs

Banking Housa, Now York.
ELECTRO IMPORTING C0., 87 Warren Street, NEW YORK )

Say, Do You Like to Draw?

Draw Picturas That Sall

Send us adrawing of this fellow and find
out how gasy it is to make $30 and upwards
a week by simply drawing pletures, You
can study during your spare moments—ak
hiimne—at your office or shop. The lecsong
don't cost much, Send drawing TODAY
A=k for Porifelio and terms,

TheW.L. Evans School of Cartooning
621 Enelid Avenpe, Claveland

s
100 Letter heads, 100 Envelopes,
PRINTIN 100 Cards and Uase all for $1.50,
postpald. Visitlng Cards, 100 for 35c; Shipping lags, 100
for 400. Samples; 2e¢.
RICHARD ELLIOTT, Box 1376, St. Lowis, Mo.

ADVERTISING SECTION

THE LATEST SCIENTIFIC DISCOVERY

Bright. sparkling, beautiful. For brillisn
ther equal the genuine, standing nll test an
Eu“m experts. One twentieth the expense.

ent froe with privilege of examination.
For particulars, prices, ste., address

THE R, GREGO MFG. & IMPT, CO.
Dept H, 201 E. Yan Buren Sireet, = Chicago, L

THE VACUUM CAP CURES BALDNESS
60 DAYS" TRIAL

Thonsands cured. Our MONERN VACUUM CAP wnes
vsen A FEW MINUTES EACH DAY draws the blood to
the gcalp and forces the hair inte new health
ffmlrth, gures baldness and stops the hair from fall-
ng out, Cures Dandruff. Harmiess and healthfol.
Wa send it to you on trisl. We only want pay if yoa
are pleased. Isnotthis fair? Write for fres booklet.
- THE MODERN YACUUM CAP €O,
064 BAROLAY ELOCK DENVER, COLOD,

AGERTS WANTED RONTSANYS 5o, PRAMES 18y,

gheet pletures 1o, stereoscopes 250, views 1e.
30 days credit. Samples and Catalog Free. { onsolidated
Porirait Co., 200172 W, Adams Street, Chicago.

o SHAVE YOURSELF ?

Then Fet a brush, the halrs of which will nerer come ont.

Our new EVERLASTING SHAVING BERUSH has the halrs
cemented and ot in analuminum ferrule by our patent
Process; néu-.r-ntm-d ect for three yeare.

A new brush free if o single hair comes ouf. :
SPECIAL: To Introduce onr eatalog of razors and 25
supplies for home shaving, we offer this T8¢ brush for n

Complets catalog on home shaving FREE.
HOME BARBER SUPPLY CO., 230 E.Madisen St. Chicago

How to Make a Paper Boat—How to Make a Barrel
Boat—How to Make a Water Wheel—How to Make

Your Own Flshing Tackle—Temporary Oamps and
How to Build Them—Permanent Campa and How to
Buolld Them—How to Build an Imitation Street Car |
Line—How to Make a Water Bilcycle—How to Make
a Miniature Windmlll—How to Build an Ice Boat—A [
Novel Burglar Alarm—A Mechanical Ventriloguist and
How to Make It—How to Make a Boot-Blacking Cabi- §
not—Renewing Dry Batteries—How to Make Water
Motors—How to Make “‘Antique'’ Clocks from Up-to-
date Materials—Lettering a Clock Disl—How to Make
8 Windmill of One or Two Horsepower—How to Make
g Trap for Rabbits, Hats and Mice—How to Make a
Bmnall Searchlight—Kites of Many Kinda and How to
Make Them—Jug Flshing—How to Do Orpamental
Iron Work—Ornamental Metal Guards for Open Fire-
laces—How to Make a Propelllng Vehicle—How to
E'Is]r.e a Water Telescope—Ilow to Make Paper Bal-
loons—How to Make a Hectograph—Useful “Articles
and Ornaments Made of 0ld Bicyele Parts—Devices
for Winter Sports, How to Make and Use Them—
Coasting Sleds, Chair Sleighs, Toboggan Slides and
Skils—How to Make Rubber htnmps—ﬁow to Make
a Bagegape Carrier for Bicveles—A Water Candle-
stick—Boy's Hand-Power Auto, How Made—How to
Make a Palr of Dumb-Bells—How to Rid Your Yard
of Cate—Fow to Make an Easel—To Light a Gas-
light Without Matches—Things & Doy Can Make Out
of 0ld Bicycle Parts—Ilow to Make a Wind Pro-
peller—Photographing from a Captive Balloon—How
to Make a Simple Burglar Alarm—To Make a Binder |
for Popular Mechanics—How to Make a Hammock— |
Electric Rat Exterminator—How to Make a Minlature
Steam Turbine—Ilow to See Through Yoor Hand—
How to Make a Wood-Turning Lathe Qut of an 01d
Bewing Machine—How to Hemove Stains from Marhle
—How 1o Make a Turbine Engine—How to Make a
Lead Cannon—How to Make a Wirelese Telegraph
Bystem—How ' to’ Make a Toy Battery Motor Lift a
10-1b. Welght—To Henew Old Dry Batteries—Weather-
roofing for Tents—How to Make an Electric Furnace
tegulator—How to Make a Slmple Fire Alarm—How
to Make a Bell Tent—Enameling a Bicrcle Frame—
A Practical Camera® for Fifty Cents—How to Make
& Yery Simple Tarbine—FPower of Small Coils for
Bending Wireleas Megaages—Ringing a Bell by Touch-
Ing a Gas Jet—How to Build an Electrle Engine—
Novel Electric Motor—How to Make a Bailomobile—
How to Make a Novel Burglar Alarm—SIimple X-Hay
Experlment—To PBEuild a Merry-Go-Roond—Another
Electric Motor—TUse for an 0Old Clock—To Make an
Electrle Plrno—How to Make a TE!.E%'TI
and. Buozzer—How to Hulld a Mode
Boy Bullt & Complete Miniature Rallroad,

AMERICA

)

= -
ER MOTORS, WIND MILLS, SEARCHLIGHT. §%
. RIE-‘E}@G-’ ROALARM. 1CE BOAT, WATER: 1. B}
e aq ™ . " o
!nggf’-qg@'ﬁs:- CAMFS, CLOCKS, FISH. 700
STACKLE, ‘KITES, IMITATION
STREET® CAR -LINE, ETC.”

Directions are Plain and Complete §

Frsnries from Paruler Mechand

s PR e

FOPOTAR  RECHANGCE

Instrument  youe Mewsdealer will order it for you or sent
acht—How a 25 conts by the oublishers, Popular Mechanics, 160 Wash-
ington Street, Chicago.

id {nr'
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tical men.

sizes. Catalog and prices on request.

425 Guoin St., -5 Detroit, Mich.

'Du Brie MARINE MOTORS

The simplest and most efficient Marine Engine in the world
Highest grade and lowest priced, quality considered. Designed by
| expert engineers and built exelusively in our own factory by prac-

This engine in your boat will give yon more satisfaction than

any other, Simple, Speedy, Reversible, Powerful.
advaneed improvements. Guaranteed in every way. DMade in fen

4 H.P. With complete
DU BRIEMOTOR C0. &%

Has the most

equipment

Be Your Own Boss!

MANY MAKE §2,000.00 A YEAR. Youn have the game
chance, Start a mail order business at home, We tell yon how,
Money coming in daily. Very good profits. Everything furnished,
Write at once for our “Starter” and FREE particulars.

P. M. KRUEGER CO., 155 Washington Street, Chicago, IIL

OVERWHELMED WITH THE FISH ODORS.—The
steamship ‘““Coraeaon,’'” which haszs recently arrived at San
Francisco from the Mexican port of Mazatlan, reports a
very peculiar condition: of affairs prevailing there. The
vessel brings the story of the earthquake on the Southern
Coast that has not yet been made publie. The tremblors
on the Mexican coast occurred Apri]l 15, On the morning
of that day millions of dead fish appeared along the shores
of Mazatlan Bay, some of the fish being of enormous
glze. It was also obzerved that hundreds of big tortles
came In from the sen, and were conspicaous in Mazatlan
Bay, evidently having heen pursued into the hay by sharks
or by an instinctive dread of the heavy shocks that shook
the coast. The stench that arose from the mass of dend
fish was dreadful, the odor spreading for miles. The
munifeipality of Mazatlan began to gather up this vast mass
of stranded fish Immediately after the earthiquake, carting
them away in wagonloads to out of the way places inlandd,
as well ns wending many gchooner loads far out to sea,
where the dead fish were dumped overboard,

o Grow Mushrooms

For Big and Quick Prolits.

Ten wyears sxperience ensbles ma to

give practical instruotions that will

N add &5 o RGO per week o your inoomo

1 without inlerfering wilh regular odcu=
poation, For full particulars and fres book,
address J ACKSON MUSHIROOM FARM,

3243 N. Weslorn Ave., B-224, Chicago.

SPECIAL MACHINERY

We design and baild special machinery to

order in any quantity desired. Cot gearing.
CRARY MACHINE WORKS
35-41 Indiana Street, Chicago

les and

];rn.wing'
Blus Print Filing Cabinets,

Manufacturers of Varlous 8t

FRITZ & GOELDEL MFG. €0,
99 Alabams Street, Grand Rapids, Mich.

Sand for I'lustrated Catalogus or ask your jobber,

gizes of Draughting Tahles,
Elue Print Framea, Ete.

Boards,

T,

\¥3000710°10000

| A YEAR. IN THE
| REAL ESTATE
BUSINESS.

‘Wa will teach yon mail the Real Estate, Geneial Brokerage, and
Insurance Business, and appoint you

SPECIAL REPRESENTATIVE

of theoldest and largest co-operative real estate and brokerage compan)
in America. Hepressntatives are making §3,000 to £10,000 o year wilh
oub any investmant of capitsl. Exesllsnt spportunities open to YOT
By our system you can make money in & few weeks without fnterforing
with your pressnt occupation, Our co-operative department will giw

ou mors choice, salable property o handle than any other instiukio
in the world, A THOROUGH COMMERCIAL LAW OOURSE FREE Ti
EACH REPRESENTATIVE, Write for 82-page hook, free, THE CRO=:
COMPANY, 781 Reaper Blk,, Curcano, Ine. The original real estate co-oper
ative company—no connection with sny other concorn of similar name

s

12 Art Panels 50c¢

7 Studies of the Human
Form Divine

,Most Exquisite Portrayals o
“"Woman Beautiful* ever shown ir
one collection. We send full set of 1
complete, prepaid, together with 80 lifs
like miniatures of other beautiful ar
pictures for only S0e, coin, stamps o
Money Order. 26 panels different, $1
French Art Album of 350 Studies, by wx
press, $2.98, Money back if not satis
fled. Catalog [ree.

GORDON ART CO,
| Dept. B 87 1209 Foster Ave., Chica

| Free Order # panels at once and wa will fuelud
ah extra hand eolored pictore absolubely e

GUARANTEED

SATISFACTION
g3.1nLilsans

Manufactured only by
THE RANDLE MACHINERY COMPAN"

1761 Powers Street, " = Cincinnati, Oh

P — e

TP mwnom Bl ecwdtesce Deoacaeiloses DBFoak a8 sm
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25¢c. BOOKS 25c¢.

ELECTRICITY. The study of, and its Jaws for be-
ginpers, comprizing the laws of electric current gen-
eration and flow, Ohm's law, galvanizm, magnetism,
induction, prineiples of dynamos and motors, wirlng,
with explanations of simple mathematics as applied
to electrieal caleulatlons. By N. H. Bchneider. With
65 original illustrations and & tables. 25 cents, post-
aid.

. DRY BATTERIES. A practical bandbeok on the
deslgning, fMlling and finishing of dry hatteries, with
tables, for automobllez, gas engine, medical and eoil
work, eleciric bells, alarms, 1elephones, experiments,
and all purpngea requiring a first-rate battery. Fully
fllustrated with 30 origipal drawings. 25 cents, post-
akd.

r ELECTRICAL CIRCUITS AND DIAGRAMSE. Deing
i selection of original up-to-date and proctical dia-
grams for fostalling anmunciators, alarms, bells, elec-
tric gas lighting, telephonezs. electric power ]Ifhl and
wirlng circnits, Induction coilz, gas engine Igniters,
dynamns and motors, armature windings. By N. IL
Behnelder. 25 cents, postpald.

ELECTRIC BELLS AND ALARME. Ilow to install
them. By N. H. Schnelder. Including batteries, wire
and wirlng, elrcuits, puashes, bells, burglar alarms,
high and low water alarms, fire alarma, thermostats,
annunclators. and the locating and remedying of fanlts.
With 58 orlglnal dizgrams. 25 ecpnte, postpald.

ERN PRIMARY BATTERIES. Their constroc-
tion, uee and maintenance, fnclnding batteries for tele-
phones, telegraphs, motors, electrie lights, Induetion
eofle, and for all experimental work. By N. H.
Schnelder. 94 pages; 56 HNlustratfons. The best and
lalI:-:ft Ameriean book on the sabject. 25 cents, post-
paid.

EXPERIMENTING WITH INDUCTION COILS. WH.
8. Norrle, anthor of *“‘Indeciion Colls and Coll Munk-
fng.” A most nstructive little book, full of practieal
amd  Interezting experiments, fully explained in plain
languagpe with numersus hints and soggestlons for even-
Ing entertainments. Arranged  under  the following
headingr: Introdoction: The Handling of Rubhmkorff
Coll; Experiments with Sparks: Effects in the
Yaruum;: Indoetlon and Wireless Telegraphy. Wiih

Hiid nrlgdlnul Mustrations. [In the press.] 25 cents,
st pafd,

CTRIC GAB LIGHTING. How to Install electrie
gas igniting apparatus, Inchudiong the jump spark and
munltiple systems for all purposes. Also the care and
gelection of suitable batteries, wlelng and repairs. By
H. 8. Norrle. 101 pages, 67 fllustrations, paper. 25
cents, postpaid.

HE LOCOMOTIVE, simply explained. A first In-
troduction to the stody of the locomotive englne, thelr
designeg, constructlon and erection, with a short cate-
ehism,. and 240 [llustrations. 20 centz, postpaid.

WOODWORK JOINTB. How to make and where to
uze them; including mortlze and tenon joints, 1ap
Joints, dovetall Joints, glue joints and scarfing jolnts.
With a chapter on clrenlar woodwork, revised and
tlnh‘;rm{-:;l edition, 101 pages, 178 lllustrations. 25 eenis,
= Fi i

BMALL ELECTRICAL MEAEUTRING INBTRU-
MENTE, describing the making and using of the dif-
eri:*;lt instrnments, fully [Hustrated. 25 cents, poat-
naid. .

METAL WORKING TOOLE AND THEIR USBES, A
Handbook for Young Engineers and Apprentlees.
Shows how 1o use slmple tools required In metal work-
fng and model making, Hustrated. 25 cents, post-

paid.

THE BLIDE VALVE. Elmply explained for working
engineers.  Fully illustrated. 25 cents, postpaid.

DIAGRAM OF CORLISES ENGINE. A large engrav-
ing glving a longltodinal seéctlon of the Corlizs englne
evlinder, showing relative positions of the piston,
steam valves, exhanst valves, and wrist plates when
cut-off takes place at 3 stroke for each 15 degrees of
the elrele. "ith full particulars. Reach-rods and
rock shafta. The circle explained. Wrilst plates and
ercentrics.  Explanation of figures, ete. Printed on
heavr paper. alzge 13 in. x 19 in. 25 cents, postpald.

INDUCTION COILS. A practical handbook on the
construction and u=e of shock and spark coils. With 35
Inztrations, 26 cents, postpaid.

INT WIPING. Practical hintz for beglnners In

plumbing. Fually Hnstrated. 25 cents, postpaid.

POPULAR MECHANICS

160 Washington St., e CHICAGO
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NEW BOOKS

NAVIGATING THE AIR. By The Acro Club of Ameriea.
lus., 259 pp. Cloth, £1.050. A gelentifle statement of the
rogreer of aeronnutienl selence np to the prezent time, de-
ribing machines of all noted aeronaunts. Doubleday, Page
Co., New York.
THE TWENTIETH CENTURY TOOLSMITH AND STEEL
FOREER. DIy Il. Flolford, Ilus, 240 pp.  Clath, S1LG60.
practical and sclentlfic ook written In the Interestz of
ackemiths, toolsmiths, toolmakers and allled ceaftsmen.
Plth eolor chart for hardening steel. Frederlek J. Drake &
0., Chicago.

LOCOMOTIVE ENGINE BREAKDOWNS AND HOW TO
EPAIR THEM. With Questlons nnd Answers. By W, (.
Fallace.  Illus.. 252 pp. Moroeeo covers, red edges, $1.50.
wlexed for quick reference. Thorough and clear in expres-
on. Frederlek J. Drake & Co, New York,

FIRE ASSAYING. Dy Evanz W, Ruskett, B. & Tlns,
5 pp. Cloth, $1.25. Practleal treagls=e on fire assaying
F gold, silver and lead, Inclading descriptlon of applinnces
sel]l, Many valuahle tables. DL Van Nestramd Company,
ew York.

MECHANICE OF HOISTING MACHINERY. Wy Julins
Felgbach and I'rof. Guatay Herrmann, Translated from
e German by Karl P. Dahlstrom, M. E.  Ilus., 320 Ii)E
loth, $32. A text-book for technieal schools amd a gulde
e practicn]l engineers.  Inelndes acenmitlators, excavators
nd pile drivers. The Macmillan Co., New York,

HOW TO BUILD AN 18.FT. LAUNCH. Iy Howard A
vle. Pamphlet form; llnstrated. Price, £1.  All the de-
vils of constrocting an Inexpensive, easy-to-build laoneh,
ght, graceful, speedy and powerfol; told by an smatear
ho built one. Belle Isle Motor Co., Detrolt, Mich,
ETANDARD EXAMINATION QUESTIONS AND AN-
WERS FOR LOCOMOTIVE FIREMEN. Hy W. (4. Wal-
we.,  Illus., 343 pp.  Morocco covers, red edges, $1.60
rogressive examinations for flrst, second and third years,
dopted as standard by the Traveling Engineers’ Associn-
lon.  Alss mueh valusble nformation. Frederlek J. Drake
. Cow, Chicago.
CONCRETE ROADWAYS (Pnlletin No. 14) and CON-
RETE BRIDGES (Bulletin No. 15), containing interest-
g matter on the subjects named, are distributed free apon
Ieation to the Associntlon of American Portland Cement
ufacturers, Land Title Bldg., Philadelphla.

TABLE OF VOLUMES THROUGH AIR-WAYS. Leadr
reference for engineers who meet with problems of alr
transmission through large ale-ways. Price, 285 cents.
E. E. Meyer, Allegheny, Pa.

PREPY

NEW CATALOGS

PRACTICAL IRRIGATION. An {illustrated 20-page
pamphlet, No. 449 P, L., dealing with the mechanical irri-
paticn problem amd deseribing varfous types of pomping

miachinery used for this purpese. Falrbanks, Morse & Co.,
Chicago.

EEWANEE SBYSTEM OF WATER SUPPLY. A hand-
gome cntalog published by the Kewanee Water Bopply Co.,
of Kewanee, [ll., deseribing and o=trating their system
for both clty and eonntry ase amd answerlng many ques-
tlons In regard to the =ame.

N

&

AIR TEN MILES UP.—The height of the stmosphers has
lonig been o matter of speculation, and it bas an ime-
poriant bearing on many sclentiiic questlons. A French-
man is reported to have ohtalned a sample of alr of slight
density from a height of 51,000 ft. above the sea by means
of an automatle balloon.

—_—

FUTURE MOTOR OMNIBUS.—Although the motor nmni-
bus has come to stay. it grows daily more and more evl-
dent that it will pot—indeed, cannot—remain in its present
form, eancludes the London Times, which says:

“Before it can be ranked a8 a suecessful vehicle it mnst
be conslderably redoced In weight, and therefore to some
extent in carrying capacity, If the reform does not come
from within, it will assuredly be enforeed from without, for
the wear and tear of snburban romde, the extremely serlons
deterloration of roadalde property, due to the polse and
vihration inseparable from these huge cars, 8 ralzing most
stronuong oppogition, A few days ago a deputation from
Pariz arrived In London for the purpose of investigating
ihe traffie problem as dealt with In this elty, and particu-
larly with regard to the motor omnibus question, This
deputation had an audience with the chief commissioner of
pollee, whoe, in the course of hig remarks, gave It as hiz
oplnfon that the motor omnofbns of the foture must be o
much smaller, lghter and quieter vehicle than that ac
present In use,"
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ment in the sight.

i

WNATURAL COLD STORAGE.—Alazka i= a hard and cold
propozition in some respects, but there will be no lee trost
there., Every man can make his own cold storage plant hy
digging a A4-t. hole in the back yard and keeping it well
covered.,  For the thermal condition of the sofl there s
just the reverse of that in the temperate zone. Instead of
the ground freeging n few feet in winter anil thawing ont
promptly in the spring, Alaska s frozen solid to an un-
known depth, and in summer only a surface layer of 2 or 3
fi. i= thawed out. Consequently, if you dig but a little
below the roots of growing vegetobles and fAowers, you
will find frozen earth—econgealed molecules of water which
fve been there nochanged ginee the great cataclysm which
ghifted the north pole to its present posltlon. A shaft
driven 200 *fE. vields exrth which i1s frozen solid.

For wholesale stoenge of meats, vegetables and frults,
however, there 15 a need for large plants In which differ-
ent foods may be Rept at the best temperatures for preser-
vatlon. OFf the 200 townsg in Alaska more than half have
guch storage, but the remainder present a field az rieh as a
gold mine walting to e worked by the builders of rolel
storage plants,  The number of &nch fowne ig Increasing
constantly, and by 199, when the Alpska-Yukon-Pacific Ex-
position opens in Seattle, their caplinlists will be on hand
to examine exhibits of cold storage and place big orders for
mechanical plants.

— - —

THE FIGHT WISE STEERS.—Some fifty years ago, when
the first sawmill was built on the Waceamaw River. 8. O,
a cargo of mill supplles was shipped from Searsport, Me.,
together with four yoke of oxen. When the schooner came
to anchor, there being no landing Tacillties, the eattle were
Jumpsed overboard, and all swam ashore to a grass plot on
the bank of the stream, the lden being to allow them fo
rest and recuperate before helng pot to work. Imagine the
surpriee of the crew that night, all below at supper, when
the ecook roshed into  the eabin yelling: “'Cap'n, Cap'n!
The cows be all comin' off to the ship, again!™ And sure
enough, there were the eight oxen clreling aronnd the slilp,
clamoring, as it were, to be taken aboard agaln. Was thls
nature or instinet¥—New York [ress.

— - .

TOO0 LATE TO CHANGE.—'T hear yon have n little sis-
ter at your honse,”” said a Chlcago grocer to n small boy.

“Yeg, gir,"" said Johnny.

Do von llke that?' was querled.

oI wigh It was n boy,”” said Johnny, “‘so I could play
markles with him and basehall."

SWell, " gaid the storekeeper, “why don't you exchange
your llttle sister for a boy ¥

Johnny reflected for a minute, then he sald, rather sor-
rowlully: “*We can't now. It's too Iate. We've used her
four daye."

IDEAL EYE MASSEUR

The safest, surest and most scientific treatment for the eves

If you wear glasses, if your eyes smart or burn or get red and inflamed, If you have
headaches or your eyes are glassy or stralned, wrlte for our 1llustrated Treatise on the
Eye. 1t contalns a wealth

Indistinet vislon, museunlar troubles and chronie diseases of the eye successfully
treated. A few minutes use of the Restorer each daE will effect a steady lmprove-
English, German, or Spanish pamphl

THE IDEAL SIGHT RESTORER

treats the eye in nature's own way and permanently restores the s‘:ﬁht to Its normal condition.
you probably know some of those whom we have wonderfully halped.

THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK.

MASSAGE YOUR EYES I

WITH THE

valuable Information abouot the eye.

ot malled FREE.

Read the testimonlal
Write to-day. " I

i

Bl_:ly Your Tobacco
Direct From Factory

That's the mﬂg way to know how fragrant, rich
nmd smooth Freoch's Mixtare is. I'bosn'rip.iitn-
ﬂdjL"l"l_ll'ab hareall leen used by inforior tobaceos
era this. Weean give you no new words, but
wa can give you s now and better smoking
tabacco direct from the makers.

To make it easy for you to try

FRENCH'S MIXTURE

we have the standing offer printoed at the left.
Take advaniage of it amd youwill have reason to
congeatnlate yourself, ¥You will ohinin g pars=
fort blend of pure North Carslinn Golden Leaf
Tobaceo, made nlmost entirely by hand. It is

Sead 10 cenls
in silver or

stamps for a * %

larde sample | “The ARISTOCRAT of SHOKING TORACCO™
ouch and Nt goled hy dealers, hut direct fo

'lllluﬂb:e I:l'l: emokers in perfect condition

Dept. 9 Statesville, M. C.

Plumbing Supplies

DIRECT TO THE CONSUMER

Only

-
P — Q\,h‘ﬂ.-
'\'I:““ ) v

-

$6.00

AT LFSS THAN WHOLESALE PRICES, Our stock is always complete
with Hath Tubs, Sinks, Lavatories, Range Boilers, Laundry Tobs, Soil,
Load and Iron Pipe with fittings of all kiods, ofe., obe.

WRITE POR FREE CATALOGUE Ko, 35
Al our goods are high grade, Istost designs aad gunrantosd.

Ceatral Machinery & Supply Co., 347-359 State S_L. Chicago,1.5.A.

Sell
Your
Services

or parttime.

We want
high class solicitors,
galesmen and ambitions
hoys to represent the Tech-
nical World Magazine whole
Good pay, agree-
able work, Prize contests, pull-
ing premiumes, new and original
schemes to get the business.
Wrile for particulars today

TECHNICAL WORLD
MAGAZINE
Chicago, 1.

To the
Highest
Bidder
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s Shop Notes Series e

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

200Pages  Vol. I, “Shop Notes for 1905.” 385 mustrations

228 Pages  Vol. 11, “Shop Notes for 1906.” sss mustrations
228 Pages VoL 111, “Shop Notes for 1907.” sso mustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

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

¢ These articles are the cream of the experience of years,
of hundreds of the most successful mechanics in the
country. There is nothing on the market equal te
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, (‘.’:HICAGO
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looms the man who has a specialized education.
There is more opportunity for the Technical man

today than for workers in any other line of industry.
There are not enough Technical schools to supply

tects, Draftsmen, etc. Turn to the *“Help Wanted "
columns of any daily newspaper and compare the
number of clerks, cashiers, book-keepers, stenographers,
etc., looking for work with the large number of em-

ployers seeking to engage men having technical training.

the demand for trained Electricians, Engineers, Archi-

f machinery.

mere piece o
We employ no agents to annoy you with re-

No matter what your age, location, or present em-
ployment may be you can start now to fit yourself for
a well paid pesition of trust and responsibility, where
peated calls at your home or place of business,. Wetalk
to you only by mail. The money you pay usisnotused to
maintain an expensive organization of high priced agents,
but iz used to give you better instruction at a lower cost.

you will be the directing force instead of a

AMERICAN ScHOOL OF CORRESPONDENCE

CHICAGO, ILL., U. 5. A

COUPON—Cut, cuk and mail today

Flease send me 2040

Heating, Vent. Plumbing
Locomotive Englneering

woShipet Metal Pag, Draft'g
.lextiles

o Telegraphy

haod book. | am interested in

Structural Enginesring
Mechanical Englneering
JElectrical Engineering
Structura! Drafting

Mechanieal Drawing

Hydraulles
Burveying

eourse marked ‘X Y
Architeeture

the

(fitting for entrance engin-

eering echools)

LJCollege Preparatory Conrse

ADDRESS
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034 POPULAR MECHANICS ADVERTISING SECTION

GLASSES ARE NEEDLESS

in most cases. For weak eyes they are crutches—not a cure,
For diseased eyes they are useless. Only a gentle medi-
eled massage can strengthen weak eyes and cure optical

diseases. The i

NATURAL SIGHT RESTORER

applies a #oothing, strengthening treatment that is healing

but harmless; gently exercises the proper muscles and
makes weak eyes strong by proper massage. Brings cye-
health by aiding nature. Yoy o old treated at home and
normal eve-gight secured for the cost of & pair of glasses,
Don't wear “'specks,”” but write today lor our free illas-

trated book.

I we can’t help o, we will say so,

The Natural Sight Restorer Co.

104 Broadway

“GURE YOURSELF
BY ELECTRICITY”

New Book—Illlustrated from Life—
Sent FREE to all who write.

Write to-day for our new Free Hook — “Cure Yourself by
Flectricity™—Illustrated with photos from lfe. Shows how the
New Homo Batterles cure Rheumntlism, Neuwralgin, Lumb
Neadache, Insomnla, Constipailon and all nerve alfectlons an
digenses arising from sluggl=h cireolation; also how they
eleetrie baths and beauty massage without cost at home.

THIS =

EXPRESS
PREPAID

Every Home Should Have a Home Battery.

Worondour batteries I"repald withont s cent in advance (prices¥1.00
aod up) andallow 10 BPAYES FREE TRIAL. Write for our Book.
DETROIT MEDICAL BATTERY CO.,

478 Majostic Bldg., Detroit, Mich.

Detroit, Michigan

VYENTRILOQUIST GOT EVEN.—A woman in sad-colored
garments, with a forbidding azspect amd a poke bonnet,
was 4 passenger In a morndng train from Harcisburg, 1'a..
to Kew York., She was disturbed by the deaught from an
open window.  She was anpoyed by the shrill chatter of
the children acruss the aisle, But when four young college
men took the double seat behind her and joyfully uplifted
thelr volees In favor of a good siioke, her wrath knew
ne bounds.  Turning swiftly, her poke bonnet focunsed the
face of the man nearest, and she observed:

**The noxions weed they call tobaces. It Is ton filthy
even for ingeciz fo erawl upon, and yet you put it in youre
month and expect to be received in decent society.””

The tide of her elogoence was stemmed by the elivil
sageestion of lwer neighbor that though he regretted his
remarks had offended her, they had not been addressed to
lier but 1o hbis friends. Bhe refosed, however, to he
placated, aml was still pooring forth her views on the
Ygile and disgusting tobaceo habit'' for the benefit of the
carload of passengers, when immediately benpeath bher seat
the sharp ¥elp of a small dog wasg heard. The woman
started and looked nervously about. There was nothing
e be =een.

She was alwut to begin again when the small dog's
velps, plaintively prolmped, came from vmder her skirt.
Ehe gave a llitle ghrick and pulled it back as the con-
ductor said firmly: “RBorry, madam, bot you will have to
take that dog intoe the baggage car."'

“Can we help you, madam?" asked the polite volee of
the smoker behind.

“1 have no dog,”" spapped the woman, searching the flacr
with fearsome eyves.  The comductor searched, ton, then
loaking at her suspleiously, he passed on down the aisle.
The next inziant a scratching and spitting, intermingled
with mad yelps and howls, zent the woman fdying Crom
her seat as the condoactor came back on the run.  Although
the ear was diligently Investlgated from end to end, no
cat or dog was visibhle to the naked oy,

Evervhody began to smile. Even the condoctor seemed |

to see A Joke, Omnly the victlim of the nnseemly visitation
and the four young tobaceo fiends behind her fafled to join
in the general hilarity., The young men were chatting
among themselves with a beaotifol unconsclousness of the
excitement about them.

When at the next statien. however. a poke bonnet
tremulong with fTeellng dizappeared precipitately into the
next eonch théd quartet exploded,

“ haven't qulte lost the trick.”” sald the eollege man
on whose head the abuse had been heaped. “And It worked
to a charm.'"—New York World,

CONSULT ME BEFORE
IT IS TOO LATE

There is but one way to tell the reason of baldness and falling
hairand that is by a microscopic examination of the hair. The par-
ticular disense with which your scalp is afflicted must be known be-
foreit can be intelligently treated. The use of dandruff euresand
hair tonies, without knowing the specific cause of your disease, is like
taking medicine without knowing what you are trying to cure. Send
a few fallen haira from your combings to Prof. J. H. Austin, the
celebrated Bacteriologist. who will send you, abaolutely free, a
diagnosis of your case, a booklet on care of the hair and scalp, and a
sample box of the remedy which he will prepare specially for you.
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This Marvelous Health Vibrator
FOR MAN, WOMAN AND CHILD
Relieves all Suffering Cures Disease

| It is the LAMBERT SNYDER VIBRATOCR

When you hurt yourself you instinetively rub the spot. When your bead aches you rob your temples. Why?
Because vibratlon i Nature's own remedy, and rubblog i Natore's erade way of creating vibration and starting
the blond to polng.  Disesase is only another name for eongestion.  Where there §s disease or pain there yoo
will find the blood congested and stagnant. There can be no pain or dizease where the red blood Hows In 4 rich and
gieady stream, Good eirculation means good health, Congested elreulatlon means disease and pain,

THE LAMBERT SNYDER VIERATOR

iz the greatest medical discovery of the Twentieth Century, Is a lght, eom-
pact Ipstrument, welghs iwenty ounces, ean be operated by yowrsell with
e hand by moving the steel head over the rigidsteel rod, and ean be placed
in contact with any part of the body, and 8 eapable of giving from 906G (0
154040 vibrations per minute—100 {imes more than {2 possible with the most
cxpert master of massage, Tt 8 Noature'™s own remeddy developed and eoncen-
trated, and with one minute's use =ends the red blood rushing into the con-
grsted parts, removing all disease and palo.

ENDORSED BY PHYSICIANS

The Lambert Snyder Vibrator 15 used and emdorsed by noted physiclans
because it is based on #clentliie principles of health. It eares by removing
the cause, forcing the red hlood through the congested poarts at
onee, Dop®t pour drogs inte your stomach for o pain In the knee
or back; the trouble iz mot there.

WHAT IT DOES TO DISEASE AND PAIN

Rhenmatirm, Bciatica, Lumbago, Gout, etec., are caused hy uric
ackd in the DBlood o the form of urate of soeda.  This acld, throngh
poor circulation at some particular part, gets gtopped on §ts way
throngh the system and, congregating, cavees pain, Apply  the
Yibrator {o the spot aml you will relleve the congesilon sl get
rellef ot onee.

Deafness, Head Noises, Ringing in tha Ears, In most cases, are
caused by the thickening of the inner membrane through catarrh
or ¢olils. To core this vibration is the only thing, as [t is the only
way to reach the inner ear drum anpd Ioogen up the hard wax or
foreign maitter, so soumd may peneirate to the drum.

Btomach Trouble, Indigestion, Constipation, etc., are cansml hy
the food not properly digesting; it lacks necessary saliva amd
gastrie Julecs, thus creatling congestlon in the stomach; forming
gases, causing paing, bad breath, ete.  Apply the Vibrator to the
stomach: It settles the food sdown, releazes the gases, regulates
the action and brings about relief instantly.

THE LAMEBERT SENYDER VIBRATOR will give marvelous results In the following coases:

Loromotor Ataxla, Neurasthenia, Toothache, Sprains, Branchitls,
Paralyeis, GGoitre, Cntarrh, Lameness, iil].h Fever,
Writer's Cramp, Weak Eyves, Headaches, Plearisy, -'ﬁ.i “F‘.
Nervous Debility, Agthmn, Insomnia, Varicose Velos, Aneiinis,
Neuaralgia, Earache, Weak Heart, Yarlieoeele,

anil early stages of Bright's Dizense, and a large oumber oo nimercug te mentlon.
DEVELOPMENT OF THE BUST
An undeveloped host is hrought about by poor nourlshment, tight lacing, or mn down health.  Apply the

Vibrator a fow minutez cach day and your breast, neck and arms soon fill out aml become firm, rownd o
bealthy. It forces the blood throagh the famished parts.
A Few of Our Many Testimonials
No matter what town or city in the Unlted States you live In, we can send you the namez of satizfied cnstomers
who are using the Vibrator.
I suffered from severse Rheomatizm, which made my hands and arms swell and caused me pain besonid
deseription. T hought yoor Vibrator, and the first uilpl‘lr'llﬂon of It redoesd the swelling anil eonguered
the pain so much that I was able to get 4 good night's sleep. Sinee then T have stopped all mediciues
aml use ouly the Vibrator. C. C. WARREN, 68 Virginia Avenue, Jersey Cliy, N. [,
Lambert Bnyder Co. Oetober 9, 10408,
Gentleinen:—1 receilved your Vibrator and my hearing was so bad T could not hear a wateh tiek,
I can now hear a watch tick holding it a distanpee from the ear and can hear sononds that 1 bhave not
heard in years, I have spent a good deal of money for car drums and other thingz, but your Vibrator
bas done me more good than them all, ROBERT IRVING, 122 Gooding Street, Lockport, N. Y.

READ OUR GENEROUS OFFER

We, the makers and ownerg of the Lamhert Snyder Health Yibrator, nassure yon that 1t has eared tons of
thonsands of people in the United Stateg and In many forelgn countries. We tell you that it has given relief
nnd eventual cures in cases where the patient bas suffered for years and had been unable io obtain even tem-
porary rellef by other means. We are 20 absolutely certain that eour Health Vierator can help and heal you
that we say to vou to-day:—Try our Vibrator for seven days—if it brings relief, if it cures you, if it deoes what
we claim for it—keep it. If not, send it back and we will refund your money.

FOR A LIMITED TIME we will sell our $5.00 Vibrator at $2.00,
delivered at our store, or mailed on receipt of $2.35, postpaid.

FREE Our new ook on vibration, folly {llustrated. Tt tells yon what has and {8 belng done by viben-
tion. Our book 18 a plain, common-sepse argnment. Send for it to-day; It costs you nothing.

Electric Vibrators—All Kinds Don’t Wait Don’t Saffer
LAMBERT SNYDER CO., Dept.26A 41 W. 24th St.,, NEW YORK, N.Y.

TP asmne BiFamsiddas DasssTom BAFonk ased s
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“Want'' and “For Bale’” Ads. 3 cents per word, payable
in advance, Replies opu-

mxﬂ be sent to a number, care
lar Mechanics, and will be forwarded without extra charge.
In answering such, let the number appear on your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL—Chleage School of Motoring;
ibe orlgloal automobile school in Chicage. Foor bundred
and fGfty graduates the past year, to whom we refer upon
request.  Automobile owners, prospective buyers and young
men wanting to become expert chauffeurs will save a great
deal of mopey and a lot of worry by stedying the mech-
anism, care and repalr of gasoline automobiles in oor shop,
where all Lmrm are open Bo you oan 2ee how they are made,
and how they operate. We glve thorough and pracileal In-
struction.  Competent chaufeurs supplied.  Address Chi-
CAEO sﬂljuul of Motoring, Dept. B., 264 Mlchigan Ave,, Chi-
cago, LIL

FOR SALE—Absoluicly new Model M Winton, $3,000.
Peter . Thomson, Jr., Hamilton, Ohio,

1904 WHITE STEAMER In frst-clasa condition;
cash., F. N, Maus, Ralamazoo, {Mch,

FOR BSALE—19068 Pope-Tribune,
rear deck: fully equlp ;. new tires;
galn. Box 136, Haucock, Md,

§600

detachable tonnean;
good as new; bar-

POPULAR MECHANICS ADVERTISING SECTION

FIVE RBIG MOXEY MAKING PLANS. neatly printed,
t\'uru{m{il.-, mailed for 25¢ silver. Address, Box 272, Day-
ofl, i,

MONEY IN PLATING—Ten more honest money-making
lans and trade secrets, worth £20, nicely printed. Send
LM, Oble Enterprise Company, No. 280 W, Jefferson St.,
Springtield, Oblo.

FOR BALE—BICYCLE
bicyele and gun repalies,
Popular Mechanics.

BHOY. Complete set tools for
Must saerifice, Address, S100,

FOR BALE—GENERAL BLACKSBMITH AND MACHINE
BHOF, well equipped, in a good loeality. A bargaln if sold
at once.  Address, . W, Harrlson, Fountaln, Okla.

FOR SBALE—Complete Electroplating ontfit, including one
G00-ampere dynamo, ope 5 and obe 10-horsepower motor,
000 volt direct corrent; three cedar and three lron tanks,
together with nickel, brass, bronze and copper anodes,
rhecstats, switches, grinding snd polishing lathes, car-
horundum, bull neck, canvas, felt and cotton wheels, power

reas, wood pulleys, shafting, hangers, beltlng and supplies.

. T. Coulter, 201 Outleok Bldg., Columbus, Ohio,

FOR SALE—A MI and Elevator. A good Toeation, good
country wheat all around, on the Wabash railroad and close
to 8t. Louls. Fine place for making money, Wrlte fur
puarticulars. Landwebr Bros., Troesdale, Mo,

AUTOMORILES from $05.00 up. We ean supply you with
practieally every style of Antomobile from the smallest
Runabout to the largest amd most elaborately equipped
Touring Car. Some of these are brand pew, others used
very little, and every one éxeeptional value. Tell us what
you want., We save money for others, and we can for you.
Don't fall to see us hefore purchasing., The Starin Com-
pany, 1094-1100 Main Eireet at St. Fanl Street, Buoffalo,
N, ¥

ANYONE with the desire can learn show-card-work and
slgn writing in twenty lessons by my methods. Address,
Clarence Skinner, Topeka.

DON'T FAIL! Get my six big money-making Formulas.
Metal, Furniture, Bhoe and Stove Polishes, Roach Exter-
minator and Engllsh Gloger Heer, worth alone $5.00. Any
single one, 26e (gilver), or all slx for £1.00 (no stamps).
NO CHEAP STOUK FORMULAS, Send now, J. Hlestand,
2802 Texas Ave,, 8t. Louls, Mo,

Kational, 1008 model, 35 H. P., four cylinder, complete
with top, gluss front, all fixings in first cluss condition lo
every respect, A bargain to the person wishing a first class
machine, Hiland Automohile Company, 3811 Centre Ave.,
Plttsburg, Pa.

FOR SALE-—~FHrand new 1906 Rambler, single cylinder.
runabont.  Detachable tonnean. Ten H. P, Hun less than
100y miles. Cost, $8530.00, will sacrifice for $£375.06h  Rig
hargain. Write for full partlculars. Wm. A. Grobert,
Staunton, Va.

ATUTOMOBILES—We have the finest assortment of second-
hand awtomobiles ever offered. Prices from £350 to F5,000,
Write for lst. Highland Adgtomobile Company, O6811-17
Center Ave., Plttsbarg, Pa.

AUTO SUPPLIES

GLASS FRONT for all ears. Get prices before ordering.
Catalogue on request. . 8. Hoss, 5607 8, Halsted St,,
Chicago,

MOTORCYCLES

MOTORCYCLES—AN
““Merkel,"" $155;

best makes: general agents  for
“Yale,"" 2170; Cwortiss 1-cvlinder, $2u0;
Z-ocylinder, $270; Merkel motorcyele side delivery ears,
2250; mall orders promptly filled. Terms, 2Z5 por cent
with order, balance . (. ), Every machine thoroughly
teated by our expert before ﬁhipp!np:, You benefit hy our
long experlence. Hemlt money order or hank draft paya-
hle to Whipple Cyele Co. Whipple, the Motoreyele Man,
H West Jackzon Blvd., Chleago.

WANTED— A cheap moforcycle attachment.
Buaffington, Kiltanning, Pa.

FOR BALF=—11 H. .
.. (. E
lowa,

Kenneth

Motoreyele Engine, £20. Castlngs,
Shook Manufactaring Company, Waterloo,

EXPOSED—Over 50 widely advertlsed snecessful money
making schemes. Cost hundredg of dollars to investignte.
Speclal Introductory priee, Gie, If you send this adv, The
Rollstone Company, 1% Wall 8t,, 8%, Fltchburg, Mass,

START A MAIL ORDER BUSINESR—ihe business that
pays. Many make EL00 or more a year. Why oot vou?
Anyone, anywhere ean o the work hoswe, spare iloe or
evenlngs, We tell you how. Wrlte for free booklet, which
fells how yon may start. Keystone Bureasu, Box 1559,
Philadelphia, Pa.

FOR SALE—Seven of the best elevators In nmorthwestern
Ohlo, all located in the Wack land distriet of Ohlo, and
dolng » fine business, J. D, MeGill, 223 Home Guards
Rldg., Van Wert, Ohjo,

“INVESTING FOR PROFIT"™ I8 worth $10 a copy to
any man who Intends (o Invest any money, however small,
who has money Invested unpreofitably, sod bagn't learned
the ort of mvesting for profit. It demonstrates the real
earning power of money, the knowledge bankers hide from
the muisses; reveals the enormons profits bankers make,
and shows how to make the spme profits; explainsg HOW
stupendons fortunes are made and WHY they are made,
bow £1,000 grows (o $22.000. To Introduce my magaxine,
write me NOW, and I'll send It SIX MONTHS FREE.
Editor Gregory, 423, 77 Jackson Bounlevard, Chlieago, 111

ANYRODY CAN MAKE GOOD CUTS wlth my simple
zine etching process; price, $1; spechmens and partlenlars
for stamp. T. M. Day. Box M, Windfall, Ind.

INYENTIONS PERFECTED AND DEVELOPED for in-
ventors and manufacturers hy mechanleal experts of known
alillity and wide and warled experfence.  We show how to
design and construct; how to make an lnvention merlto-
rioue and patentable; where to find parties to either man-
ufacture or finanee, and how to sell patents with best and
quickest results,  Address Englneering Dept., Industrial
News Bureaun, Ithaca, N, Y.

LEARN TO MAKE MIERRORS,
gtart at small cost and make blg profite. Boy all mate-
rial of vour drugglst and do the work In your kitchen.
Information osually sell= for $25, Our regular price, £1,
Bpecinl priee to July 16th. FIFTY CENTS, if this adver-
tigement I8 sent with your order. I1llnstrated cirenlar for

Any one, anywhere, can

N 2 2e stamp. Money back if you are not pleased. Patterso
FiOR SALE—=Merkel Motorcyele. Practieally new, £110, ¥ n
Canse of sale, st knee. Send for photo and deseription. !& nh{"‘} ?._1' !iltr]xanh Park, Il. (Explanation: Morgan Park
Address, 5100 cure Popular Mechanies, 8 n Chleago suburh. )
BUSINESS OPPORTUNITIES. PATENTS FOR BALE
R ap e (LI UM, SRIRIDR Benian, PATENTS SOLD ON COMMISSION. Tf yon wish to

“They Speak Your Welght.™
tury. Fortunes have bheen made rating automatie welgh-
ing machines. Wrlte to-day. ‘nited Vending Machine
Co,, 629 Caxton Bldg., Cleveland, Ohio.

BTART a mail order husiness: we furnish everything
necezaary;  only few dollars required; new plan, snecess2
certnin:  costs nothing to investigate. Milburn-Hicks, 509

Pontiae Bldg., 358 Dearborn 8t., Chicago.

buy or sell a patent, write to E. L. Perkins, President In-
ventors” Exchange, 84 Bromd S5t., Boston, Mass,

PATENT FOR SALE on Improved type of gas englne.

Issued August, 1906, Adapted to antomoblles, B, Mears,
1302 E. Lexington St.. Baltimore, Md,
FOR SALE—=Patent No. G83320—Antomatle mnsieal in-

strument, $250,

Hiram MecCrea, New Richmond, Imd.

PR Ty e
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PATENTS—The Popular Mechanies Patent Burean ren-
der; eficlent service., Following letler..\l:s dated May 25,
1907 : !

Dear Birs: Please allow me to acknowledge the recelpt
of yours-of the 13th, the official notiee of the allowance of
my IlilPli{'Htlﬂll for patenot on Paper Clipe. 1 wizsh to say
1 am. highly gretified with the efficient manner in which
you have*sttended to my Interest in this matter, and-that
the drawings and speciteations were far ahead of my ex-
pectations, and that IF ' ever have any other werk, 1 wish
you to do It. 1 beg’to” remain, respectfully yours, John H,
Alter, 489 Main 3t Conoeaut, 0,

Write for free-booklet, “What to Invent."" Address Pop-
ular Mechanics Patent Borenuo, 1603 Washington 8., Chi-
i H i,

ADVERTISING

SECTION 937

FORR SALE—One 21 H., P, marine engioe and boiler,
complete; fne condition. A bargein at $25. Write for de-
a'aé-rigrrlun. Edwin 8. - Bundy, Marcy Hall, Cooperstown,

MACHINERY FOR SBALE.

FOR SALE—{lne Hisey portable electrical driven grinder,
220 volts, Y H. P., with all attschmenis; cost $865: only
uged a ghort time; pood as new,  Ope neen voltmeter,
enl. 1o 350 wvolts. Ten self-starters for electrical deiven
plomger pumps, from 4 to 12 H. P, Prices, £ to $15 each.
Oscar ., Gansler, Webster, Pa.

FOR SALE—Epgine *lathe, swings 0% In., takez 265 In.
between centers.  Complete with full set change gears to
cut all slze, threads. -3 (o 40 in.: price only 30,50, Ad-
dress L, F. Grammes & Sons, Alleptown, Pa.

FOR SALE—One 25 H. P. Allfres steam” englne, 1ttle
weed and peefect eonditlon. Clrlet, Scott & Pargball, Cooj-
erstowm, N. Y.

ATREHTP MOTORS—2% TO 40 H. P.—for Aerlal Navl-
gutlon, Hydroplanes, and similar porposes. We make n
gpecialty of light, powerful.wnir-conled motors.  Send for
Catalogue . 6, H. Curtiss Manofacturing Company, Haum-
mondsport, XN. Y.

FOR SALE 287xi02"x45" Cross-compoumnd Corliss Engine,
100 H. P., Chandler Taylor and Holsting Engines, Al siges
pumps and bollers. Carshore, 150 Nossau St., New York. s

PUMPR! Of Every Description—Snitable for Home and
Factory use. ® lostrated Catelogoe Free,  H, E. Trotmaen,

107 N. Third 8t., Phlladelphia, Ma.
FOR BALE—SLIDE VALVE ENGINE AND RBOILER—

Engine I, A, Woodbury's manufactnre, 1Z2x20 inches, re-
cently rebullt.  Alse one tulmlar boiler, 42 ipeches diametler
by 14 feet long: 34 S<inch foex. A eplendid bargain.™s Ad-
dresz, Spencer & Harnes Company, Denton Harboer, Mich,

FOR BALE—A Two H.'P. Regal Marine Engine complete,
ready to install in boat, 40, Also o Two H. . Mitehell
Motoreyele In fine condltion, $75, bhoth for 310007 or will
trade for a two or four-cxlinder engine from Six o Sixteen
H. . Addresz, Thos, A, Ball, 26 North Clay, Coldwater,
Mich.

CUSHMAN® CAROLINE ENGINE, & H. P, 875, com

plete, Made ap to 14 ]]._P.:Tun valves, Write for valo-
able information, Denver Gas'Engine o., 1814 Arapaloe,
Denver, Colo.

FORRL BALE, CHEAP—14-Inch hy @-foot hed engine lathe.
Horton Model Works, 49 Hastlogs 5t., Detrolt, Mich.

PR SALE—Two G6x16 tubanlar bodlers., T. W. Spinks,
Covington, Ky.

FOR SALE—0One 14xi34 Corllss englne, made by the
Vilter Manufactaring Company, with bofler, heater and
iping. complete.  Address Henry Thien, 2318 State St.,
EI Iwnnkee, Wis.

FOR SALE—Five eecond-hand womlworking machlnes. all
in first-class conditlon. PFor prices and lst address Han-

gon, Webber & Dunham, Waterville, Me,

FOR SALF—Thirty-two-ineh J. T,
exlinder.  Good as new,  Wm, W,
homme Co., 5. D,

Case Feeder for hilg
Olsen, Tabor, Bon

HYDROGEN-TIGHT BALLOONE: BODOYAXNT ATRRHIPS,
all wizes, from smallest models of lightest weight fo
largest captive or long voyage vessels, with or without
motors,  Poatont machine varnizhed, hydrogen-proof fabrics,
ready for speedy constraction, Best varnish made, Pat-
ent hydrogen gag generator svstems, complete, all slzes,
Fatimates made: practleal profesaloos]l advice glven.
Largest, most reliable manofactory in America. . 4:!|w-r=m=d
28 venrs: 140 gas balleoms for U, 5. Govermment. In-
atructions glven: all sorte of experiments comlocted. Only
Amerlean Institnte of Aeronauties. Any kind of gas bal-
Inon ascenta, captlve or free. or afrship flights made at
any time or place, Car]l E. Myers, Ralloon Farm, Frank-
fort, N. Y.

_F'l_'IR BALE—No. 4 Ii:.iz-rn;;".ﬂ Inch swing. hzlu-l-:-;:r--.mlil,.
funt power lathe, with tools aml attaclonenis, W,
453 W. Chicago Ave., Chicago,

LANDS FOR SALE

MURT SELL my 10-scre fruit,
fartm. lLocated abone & efty
Marquette. Thls farm i= witbout bulldings, but iz loca-
tivn makes jte valoe more than double other farms in
same lecality., Cost me 2200; will aell at onee for £150,
210 eash and £ per month.,  Apswer.quoick.  Investigate.
Address TH01, care Popular Mechanles.

vegetable and poultry
blocks trom depot, of Pere

FOR SALE.

FOR BALE—Two coln-operuted HReginn muozic boxes with
48 pleces of musie.  Very cheap for cash., Address G102,
Fopular Mechanles.

FOR SALE—For £1, castings and all material for re-
versible marine or horizontal steam engines, 1-ip. suoke,
43 -In. bore, capable of running a 5-ft, boat, a small dynamo
or anything requiring like power. They are practical ma-
chimes, and will stand continuous =ervice at high speed if
properiy lobeles ted,

Waorking hlneprints, 25 centz extra.
gierew  propellers, 25 cenis,
to run, for $a.

Finfshed alomioum
Either englne complete, ready
0. N. Hansen, 153 Du Bois Ave., Elgio, 111

FOR BALE—0One 30-in. Senife sand and charcoal Alter;.
been unsed two yvears; puaranteed in good comdition:; price
II'_E'HH'!l:nHll]{'. Adidresg The Tolman Lanmdry, Washingtoon,
LG,

FOR SALE—RBlueprints and Instroctions for making 2
jump spark eoll for 20 conts.  (No stampe.)  Address G,
I, Cooper, Corydon, Iowa.

FOR SALE
cartrldges,

35,000 22.callber, rlm fire *TPeters" bLlank
Bargaln for someone. Guaranteed exira louod.

21 per M. Address  drop eard for samples. Baox 554,
East Liverpoal, Ohio.
FORR SALE—Second-hand  telephones and parts, Gen-

erators, $1.25. DBulletin No. 2 "free.

ware, (thia.

Murray Maln, Iela-

O SALE—Three gerall mills, Andrew Tard make: two
Willford sleve  purifiers. Al goml 82 new. erey BPros,,
Norwood, Minn,

Fiit SALE—One BRarker
one-linlf price of” new ones.
Lockspring, Mo,

FOR BALE—Fifteen-foot power skilf, with 1% H. P,
motor, complete, ready for the water, #8115, f. oo b, Send
for photo of giyle you want. All kinds. A, Hurd & Co.,
West Lynn, Masa,

FOR BALE—30x7T4 cabin crulser, 10 H. .. two-cvlin-
der, four-eyele, 1006 Palmer engine. Ewotire outfit in fine
condition and prize wionner ““Beverly'' regatta 1904, PBox
&, Beverly, N, J.

shoelpg stalk. pond o mew,
I have guit shoeing., Box 62,

FOR SALE—RBOILERMAEER'E 5CREW PUNCH. Tanch
1318 hole In % -plate.  Eleven punehes and six dies. D'rice,
#15. Adidress 5101, care Popular Mechanics. .

FOR SALE—Paper patterns for water motors, Slzea 4

to.24 inches. Made of galvanized steel. Prices, 25 cents
to %1, incloding specificatlons, Chas. . Norton, 661 North
Fitth Bt.. Mempbls, Tenn.

BLACKSMITHS.

BLACKSMITHING—FIrst lessons; In three chapters,
with 47 [Hustrations. Easy lessons, by a practical black-
amith, Chap., 1. Tools and Materials: Chaps. 2 and 3,
Rending. Swaging aod Welding., Price, 10 cents, postpaid.
Popular Mechanics.

BLACKSMITHS—Young men who wish to become mas-
ter mechanics and expert tool workers may do 20 in a very
short time by uvsing Toy's Treatize on new dteels, explain-
Ing how to work them with 756 new methods for working
all dificalt johs. Ten receipts for making yoor own com-
pounds for welding didferent kind= of steel solid. Thermite
welding fully explalned: also two eolored tool tempering
ehartz;  chart A explains all anoealing and hardening;
chart B explains both sclentlfic and plain tempering to &
skandard, Neatly arranged In pamphlet torm for the
small price of £1. Valuable sample free. . M. Tor.
Hidpew, 0. P, 8—0Get In line for big salaries later; good
Llacksmiths fre BCRrCE.

Plepgse Mention Popular Mechanics
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BUBINESS CARDS.

ADVERTISING SECTION

MALE HELP WANTED

EYERY ENGINE works better when packed with *“*Eu-
reka Packing.'” Your deuler will fornish [t

PLUMBERS"' S8UPPLIES.

COMPLETE LINE ap-to-date plomhing amd steam goods
at wholesale to the publle. Get ecatalogue. Johu Hardio,
guarter centnry at 4542 Cottage Grove Ave., Chicago,

SALESMEN—Thoroughly experienced bosiness  gettera
now selling high-grade lines wanted by well-known firms;
must command trade; cholee of desirable tercitory: £2 0i8-
£5.000 and up. Wrlte us today, Hapgoods, 305 Broadway,
New York, N. Y.

BIX ETOVE PATTERN MAEKERS (wond); steady em-
Rlu}'mpnl; good  wages,  Address The Wehrle Company,
vewnrk, Ohjo.

FOR SALE OR EXCHANGE.

WILL coach for

EXCHANGE nlee Imported tally-ho
touring car. 8.

W. Bowker, Readlng, Mass.

EXCIHHANGE—One Backus waler motor,
alsge one  mugagine rlifle, 22.ealiber,
L. Humphrey, Winsted, Conn,

WITAT THADE wor eash am 1 offered for % -lnch Kiogsion
carbureter¥ Carl Barton, Blgz Hapids, Allcl.

Firlt SALE O
e horsepower,  new
fu goml comndition. F.

T EXCHANGE—Gramwl pluoe for Barnes lathe, No. 415

or b Address Box 540, Htorm Lake, Iowa.

A Al of elegont maple bowling  alleys, halls amd
everyihing, Cost over $tik). Make offers to Merchants®
Storage Co., Topeka, Kan.

WANTED.

WANTED—Back numbers Popular Mechanles previous to

March, 1906. W. W. Bllllngslea, Macon, Ga,
EXGINEERS, ELECTRICIANS, MANAGERS ORR SUPER-

INTENDENTSE—Did you ever try to do something In your
line of work and get stuck, then sit op late nt night, read-
Ing books, data, ete., trving to find the information that
woild put you right, and go to bed no wizer? Next day
any, I wonder who conld enligl ten we on this sabject.”
If you send me one dollar, 1T wil give you the desired In-
formation, ecorrectly, and wrlttea In plain  language, or
sketehed =o that yom ecan understand . T have bad 23
years' experlence in above professions, amd am confident 1
can supply your wants. Glve me a teial. If you think you
Al not get your moeney's worth, 1 will refund it premptly.
Adilress Geo, W. RRichardson, M. E., 2181 W. 24th Pl., Chi-
cugo, 111

WANTED—A  goaw]l 5xT
with wur without box. W.

Anastlzmat lens and shutier.
A, Curtls, Cherryvale, Kan,

WANTED—Second-band foot power mortlser, A1 eondi-

tion.,  Addrezs 8101, IMopular Mechanics,

WANTED—SIx to elght H. . gasollne motor. Give
lowest priee, foll deseriptlon. A, J. Colwell, Norfolk,
Neb.

. 8. elecirie lghting conrse
desires powitlon where practical experience ©an be ob-
tuined, Have completed eguivalent of dynamo ruooing
COUTHE, Beferences, Address No, 8102, eare Pojiular
Mechanlcs,

TWANTED TO LET 0000 wvards of Ellp & Whesler
work. Lotz slie borrow, Flirst-clags  mnaterial. Adilresa
., J, Hausman & Co., R. F. D. No. 1, Unlopells, Ollo.

Wil ex-
H. Walk-

WANTED—Student of T.

& WANTED—Mineral samples from all states.
change or purchase, Write what you have. W,
up, Smarey, Ark.

——

AGENTS WANTED.

WANTED—Agenis,
attentlon! New and
of Practirn]l Mechanics’' now ready.
get along without 1t."" Best In the land. Shop kinks,
girerete  from  notebooks, roled, formulaz, most eomplete
reference  tables, tough problems figored by slmple arith-
metic, Valuable information econdensed in pocket size.
rive, mstpaid, $1.00, eloth:  $1.25, leather with fia
Agentr make hig profits. Bend for liat of books. E. H.
Saunders, 210 Purchase 3t., Boston, Mass,

machinists. toolmakers, Jdraftamen,
ey iged mlition Saonders” “Hand Book
Machinist says, “Can't

AGENTS make big money selling our new slgn letters for
o'iee windows, store fronts and glass signs,  Easlly Pm 01,
Wrlte to-day for a free sample awnd fall  partiealars.
Motallle Bipn Letter Co., 77 No. Clark 8t., Chleagn,

WANTED—Enginesra nml mechanies ta make hlz money

Aelling O, K, Iamd Hoap. A 1-cent can will instantly
remove more dllee and stalns from the hamds than  four
cakez of any goap mede, and It will oot lojure the most

free. 0, K. Hand

Boston, Mass.

dellcate skin.  Small =ample
Co., 570 Columbux Ave.,

sonp

HELP WANTED—Blg money placing eléctrle oall bells.
Eaay to learn. We furnleh complete outit, ready (o
siart, containing bell, battery, 50 ft. wire, push button,
staples and instroctions for Installlng., Price, $1.54. Lib-
eral discount In goantities.  Pocket flashlight SGe, prepaid.
Mopey order preferred, H., B, Steele, 28 Greepe Ave.,
Drooklyn, N. Y.

GOOD SALESMEN WANTED for a patented specialty
selling for $50 and £75; weeded in all manufacturing
plants. May devote entire or part time. Some of our rep-
resentatives average $16 a day. Some more, Write at once
to Power Bpecinlty Co., 240 Fort 8t., Detroll, Mieh.

VANTED—Mechanies to sell onr fine lne of Calipers and

Levels, Good pay., Address E. Q. Smith Co., Colum-
bla, Ia.
BALESMEN WANTED—Must be experlenced selling

power transmitting, mill and factory supplies. Salary and
commission. Give age, experience and reference. L. F.
Gremmes & Sons, Allentown, Ia.

f100 PER MONTH SALARY—Pald weekly. Energetie
man In each connty to represent Hardware Dept.  Estab-
lished hisiness. Expense money In advance, The Colum-
bia House, H-7, Chicago.

WANTED—A good movelty man for seals, rubber stamps,
ete,  Steady work. The Hawking & Barnett Machino Co.,
120 Elm 35i., Trinidad, Colo.

FIREMEN AND BRAKEMEN WANTED on a1l rallroads
to fll vacancles caused by promotions. Experience unpeces-

sary. Htate age, welght, helght. Firemen, $100 monthly,
become engineers and earn #2406, Brakemen., 75, become
conductors, earn 160, Name position preferred.  Haillway

Assoelation, Hoom 174, 2I7 Mouroe 8t., Hrooklyn, N. Y.,
employment headguarters for all North American raflrosds.
Distance no bar. Mositlons guaranteed competent memn.

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME—A complete electrical
courge at howe, containing 30-page detail book, 220-page
text-book, 200 experiments and over 100 pleces of appara-
tus. Price, complete, only £5.60. Catalogne P8 explaina
thiz amd other remarkable offers. Thomas M. 3t. John, S48
Ninth Ave,, New York.

FORR SALE—Chicagn College of Advertlsing scholarship.
valoe £40: will sell for £33, Graduates of thiz school are
making from £ to 875 per week. Address 8103, Popular
Mechanles.

MAKE MISRION FURNITURE. Yon can from large
blpeprint designs, detalls, direetlons, Introducing other
T'J'Hﬂ w«lrs Oe  sllver; 240 walue, Farms Co., Pitts-
urg, Pa.

ARE YOUU MARING less than 225 or £30 per week?
Mechanieal and Struetural Drawing taught by  experis.
Send for elreular. Low tuition,  incloding Free Books,
Drawing Instruments, ete. Colombia Correspondence School,
Drexel Bldg., Philadelphia, Pa.

MARKE ICE AT HNOME for self and others, Very cheap.
practieable process.  Complete directions, S50c¢ silver, The
Farms Co., Plttsburg, Pa.

“HINTS FOR INVENTORS."” by Dr, Tohert Grimshaw,
the well-known writer; tells of 450 inventlons actually
wanted by manufacturers. This valoable 1680-page book,
compiled from letters from manufactorers, will be gent free
as a premivm with a one-vear'z subseription to INVENTOR,
the Inventorz" magazine, at &1 per yvear. Inventor Publish-
Ing Company, 84 Exchange Bldg., Boston, Mnss.

FOR BALE—One course on gas englnes In 1. C. 8.
grhoal=; not heen used. Cost &0, Or will exchange. What
have -you? Apply E. F. W., Box 220, dlen Cove, N. Y.

Fiiit BALE—A complete $78 course In adverfising with
flie International Correspondence School,  Fifty dollars boys

it.  Address 8103, care Popular Mechanics.
BOOKS.

Please Mention Popular Mechanics
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MONEY
are luoking for good new noveliles to put on the
They have money for the right inventions In
amusement and advertising novelties. What have
that's good?  Eeach thiz feld through *The
Kews,"' 171- Washington 8t., Chicago. Trial 3
20 eents.,

PRACTICAL INSTRUCTION in the engineering uae of Alge-
bra, Geomnetry, Logarithims, Trigonometry, Sliderule, Planimeter,
Perzpective and Scales.  All by mall. Frite Geert Blaaew, &5
Broad St 20th floor, Roum 12, New York City.

IN NOVELTIERE—(ur advertlsers and readers
market.
utdlity,
you got
Novelty
oS,

BOOKS AND PERIODICALS.

Filk BALE—Englneering
In 4 morocco,  Covers completely

Library. Ten volames, bhoond
the field of Hteam and

Eleetrieal Engineering. Is in first-class condition.  Cost,
new, EML Will sell for $15. Address T, A. Z,, care Iop-
ular Mechanles,

FOR SALE—A thorough treatige on Electricity., Covers
entirely clectricity in all branches. Flve volumes. Cost,
now, %19, Used but short time. Are in fine condition.
Will =eil for 9. Address T. F. B., 4106, care Popular

Mechunles.

I IT'S PRINTED=MacDonald can supply it—Domestie
and Forelgn publications of every descripliovn—DPlays=—read-
fng and recitation beoks—Dramatie Journal: supplied by
mall, “‘Catalogue I, M. sent free.’” Chas, MacDonald, 53
Washington St., Chicago, I11.

FOR SALE—Cyelopedla of Englneering.
cal, mechanieal. FBoumd in
leather, Four volumes, Cost new $19.  Used but slightly,
Are Ip fine condition. Wil sell for ). Address J. T. B
4107, care Popular Mechanics, Chicago, IlL

Steam, electri-
threg-guarteis  red  moofoeon

o J

MOTORMAN'E eatechizm and catechizm of ear wiring
ani] troubles, both for & single dime. Address M, A, Coch-
rane, Loviz, Quebee, Conada.

ELECTRICIAN AND MECHAKIC—Practical monthly
magazine for eleetrical and mwechanical students and work-
ers, PPublishes illustrated directions for constructing dy-
namer, molors, sosoline engines, wireless telegraphy, elee
troplating, electrical wirlng, mechanfeal drawing, using
tools, furnliure constractfon, all kinds of mechanieal work.
Fifiy cents yearly; slngle copy with book catalogoe, five
cenis. P M, Sampson Publisbing Co., 6 Beacon =t., Bos-
ton, Mass.

FORR RALE—FEngineering Libeary of twelve volumes,
Stpam, eleetrical, mechanieal. Bound in three-quarters red
moroeees leather,  Ooat new . Are ln exeellent eomdi-
tion. TUsed hut short time, W sell for 18, Address
P. M. R., 4105, care Popular Mechanics,

FOR SBALE—“Cyclopedin of Modern lefp Practlee." A
complete reference work for machinlsts, foundrymen, ete.
Leaiher binding, four volumes, Cost $18.  Will sell for
&5, Address P, M., DBox 455, Chicago, I -

GET A COVERNMENT POSITION—Ounr hook fully in-
gtroets bow., Foallure If studied fmpogsible.  Adidre=s Frank
B. Pergande, Publisher, Whitefish Bay, Milwankee, Wis,

FORR HALE—Lot of cholee clectrieal books and maga.
gines, cheap. 1. C. 8. electrieal engloeeriug course, F40,
Address 5104, care Topular Mechanics.

—_—

PICTURES AND POST CARDS.

ol A
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el
HOUSEHOLD.
GRIDDLE CAKES coolied on yooar breakfast fable by

the oew denatured aleobol, Have them bot and whole-
gome and gave running to the kitehen, Think of the
convenience. Ko smoke, as we use alumionom griddle and
no grease,  Cost oper omeal, 1% cents. The device, neatly
niekeled, complete, $3.50, or send for booklet. Alcolorle
Utensil Co., TOS Isabella Bldg., Chleago.

MISCELLANEOUS.

NU-CELL, a preparation for réenewing old dry batterles.

Large package, 15c¢ (no stamps). Address Z20], Topular
Mechanics, Chicago, LIL
WIRELESE TELECRATA OUTPITER—Complete oniflis,

ER.050 up: 24p. spark eoils, $13.70. Relays, Geissler tubes,

coherers, ete.  Catalogne free. Agents wanted.  Vietor H,
I.nughlt_~r Co, Byhalia, Miss.
YOUR FORTUXNE LIES IN YOUR HAND. Iead your

future with my Fortune Telling Chart.
one, NOW,

Send 10 cents for
J. Cecil Nuckals, Covington, Ky. .

BOATS AND LAUNCHES—We bulld them.
Tobias, Sales Agent, Clintun, Mo.

Ww. O,

INK TIHAT DISAPPEARS in 4
money makers; 10c (oo stamps).
Mechanices, Chileago, IIL

weeks and TG other
Address 2291, Popular

FURNITURE POLISH—Cleaus aud produces a lugtrous
Yhody™ instantly; costs 20¢ to make one gallon. Esxeel-
lent for all furnitore, bar tops, fistureg amd fUoished fGoore.
Iteceipt will be promplly gent for $1. A, P, Shaffer, 1060
Milwaukee Ave., Chicago, 1L

CIGAR BANDS—Imported direct from Furope; entirely
different from American bands;  34WH kinds, all pew,

gtamped with real gold, besutifully colored, Samples, 10
conts, or 40 cents per 100 (po duplicates), postpald, lnclud-
ing ilus=trated cntnlogue on professional plate making.
Order quick. Natlonal Belling Co., Allentown, Pa.

WIRELESS TELEGRAPTH INSTRUMENTSE—Twenty-five
conta im0 stamps) brings eomplete dicections for making
experimental receiving  instrumentz, including  blueprints.
These directions have been recently revieed and enlarged.
Auburn Utillty Co., 7044 Emerald Ave., Chieago, Il

MACHINIST AND DRAFTSMAN'E TABLE, U. &,
ard, steam, gas and water plpe tapping sizes
in stemps, E. E. Meyer, Allegheny, Pa.

stand-

FPINE SOAVING OUTFIT FREE=To introdoes our fa-
mous $3 Norweginn tempered hollow ground razors we will
send ope Engllsh strop, one French briztle brosh, an im-
ported chinn mug amd one eaxke of Willlams® soap, friee,
express prepaid, to all who =emd us £1 for the ragor.  Ofer
good to July 25, Eclpse Mfg, Co., Box 58, Crafton, Ia.

LOOK! TEN RECIPES FOR TEN CENTS—Two for halr
oll. two for toilet soaps, (wo for perfumes, two for olnt-
ments, two for teoth powder. Dept. 8., P. 0. Box 311,
Logan, Oblo,

W0 HUNDRED AND FIFTY USEFUL RECIPESR,

formulas, ete.  Surely gomething here Tor yoon, Bend 20
cents, silver or stamps. Do V. Tattle, No. H True 5.,
Iteverse, Mass,

THE FAMOUS postal card scheme will start the dollars
rollinge your way in a manner that will pctnally frichten
vou, Complete detalls of this dollar getting scheme for
e dime ipo stamps), Noo 8100, Popular Mechanies, Chi-
eago, I 5

LAUNCH MACHINERY

EASY AND SAFE to operate, therefore NOT gasoline,
Pependable and econsmical, therefore steam. Bupplied by
Flazh Tube Generator to a compound engine. Noething com-
pHeated.  Nothing uneertain. Light weight and moderate
gpace. RKerosene fuel.  Marine Iron Works, N. Halsted
Btation, Chicago, 11k

—_—
p=——

CEMENT.

IF YOU WANT the best Information on erment aml
eoncrete constroction subseribe for Concrete, leading cement
and conerete monthly. Sample eopy, 10 ¢epts.  Conerete,
135 Newherry Bldg., Detroit, Mich,

COMNE—My freatment for corng cures the worst cases
of long standing, no matter how Jong yon have suffered
or how severs yvour cose may Dbe. My treatment core
without paln. For ferther partieulars address . Wag
goner, East Liverpowl, Obilo.

clothing, shoe hlackin
Three for 25 cents, silve

RECIPES—Waterproofing for
without lishing, metal polish.
H. E. Cline, Westfield, N. J.

ALUMINTM S0OLDER—A
eagy o work, sirong  awd
. B. Thwing, Heed Bldg.,

thoronghly practiceal solder,
lastipg a8 alumlnom  itself.
Pulladelphia, I'a.

ETCHING ENGRAVING ON
{nstructiong, 25 cents, allver,
Make hizg moner. A, Rieling,
Creek, Mich,

THE STEFL MORCH SWING, the latest Gorden furil-
tare,  Proctically indestructibie, artistic and economieal, as
nothing like it hng ever before heen offered for $6.50,
f. o, b, Topeks, Kan, C. D. Skioner, Selllng Agent for
U. 8. A.

GLASE or steel, complete
each: both for 40 cents.
83 Virginia Ave., Battle

Please Mention Popular Mechanics

Five cents

A



PO AR MALGHANIUS ALV ELLEISING QLGEIUVIVY

€] There is no haphazard guess-work about the building of railroads, or the bridging
of yawning chasms; every detail of construction, every little problem has been solved. Every
move has been carefully planned before a stroke of work is done. There is a reason for every
soike, every switch, every twist and turn of track. The safety of human life depends upon the
accuracy with which every inch of rail is laid.

{ Your success in life depends upon the careful thought with which you
have planned your career. Wil you be holding a better position five years hence,
earning more money, because you are planning step by step to reach such a position, or are you
merely hoping and wishing that something will ™urn up" to help you? Are you holding your
present position by accident, or by choice? You cannot succeed unless you give at least as
much careful thought to planning your journey through life as you would a fifty mile pleasure jaur:t.

€ If you are a young man, without a profession v ~ COUPON :
or trade, or an older man dissatisfied with poorly paid, cur oN porTeD Lave B M. 7TH
. 2 < Please semd me 2o00-page Ji £ f-dgok, [T am
 uncongemial work, you can better yourself by studying in | swrerested in tie cowrse marked “ X
.. Electrical Engineering .. Tolephons Practics
~ your spare hours. Send for our FREE hand-book to- | Mechanical Drawing ... Telegraphy
& o e . . . " cLMechanieal Engineery, . _Sheet Mot, Pat. ITt'g
day, describing over sixty Engineering and Technical | | Stationary Enginecrs | _ileat. Vent. & Prupi,
» weBtructural I"-ngl!h"t'l“bg Locomotive Englneer'y
Courses. Mark the subject on the coupon and let us | " ironiscturs Textiles
. woBtrueturad Drafting College Prep. Course
hflp :fﬂu to pfa" a Pﬂ}’]ﬂg Career. o Hydrautics (fitting for entranco to
| LoBurveylng cngineering schoals)

We Employ No Agents to bother you with repeated calls at

your home or pla:r: of business. We talk to you uuhr b}r mail. | Nuwe

The money you pay is not used to maintain an expensive organization | Address = e,

of high-priced agents, but is used to give you the best instruction é AMERICAN
at the lowest eosl. SCHG'UL OF CORRESPONDENCE

CHICAGO

Plegge Mention FPopular Meohanicg




Power Problems

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

I. H. C. Gasoline Engines

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

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

Made in the following sizes:

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

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

International Harvester Company of America, 70 Monroe St., Chicago, U. S. A.

(Incorporated)

- - There are XX chapters in all, XIX carrying
A SChml WIthln tse!f you from the fundamental principles of elec-
tricity on through the varlous branches to a

point where the careful student comprehends the complete designing, care and operation of a dynamo
or motor, and I chapter on electric automobiles, outlining thelr constroction, care and operation, and
all ahout storage battertes and how to handle them. Each subject is carefully written and to the point
After n student studles a subject. he Is questioned on that
subject in auch a manner as to bring clearly to his mind
the points he needs to know regarding same. A DIC-
TIONARY In back of hook will enable him to learn the
meaning of any electrical word, term or phrase used o
thiz book, as well as hundreds of others Incommon use.
All required tables pnecessary in the stody are in it

TABLE OF SUBJECTS:

THAPTER CHAFTER
ﬁ—'glrlmi* & - X—~Counter E. M. F.
—Electric Batteries. Elec- W i
e ST : mh:f';[ﬂ:fg' Ilmmr?ernlgnnd!ddrfm
i P o s - ~ MagneLrsm ®
S pRACTICAL - - I¥—The Magnetic Circuit Xil-Armature Reaction
SR T b T = ET‘;” ‘?I'-Ha;nzlt‘.: I“‘I:ctuh“ Xill—Sparking
i e - s —Magnetic Leakage Wi
EE CTRIL Y % Vil B e ircuit NV~ Winding of Dynamos and
S e R T e r O Y Vill—Calculation of Size of Motors
: T gy S IRE-WORKS: Wire for Magnetizing Coils XV—Prooer Method of Con-
o e EVELAND, ARMATURE JELEAS IX—Calculation of E. M.F’s  necting Dynamos and Motors
et At Sy, R R T 3 in Electric Machines —Self-Excitalion and olhers

£2.00 PER COPY—FOURTH EDITION-—16.000 COFIES SOLD.

The offer we make of refunding money if book is not
gatisfactory upon examination is AN UNUSBUAL OXE in
connection with the sale of a hook. But we have no fear
of its return. Your decislon will be what thousanda of
others has been. Money would not buy It if it could not
be duplicated. We eould print testimonials by the hun-
dreds. It lIs besi to order and be your own judge of Ita

merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICA'S GREATEST REPATR WORKS., Armatures and Fislds Woand—
Commutators filled,




We
ELEMENT

FOR YOUR
USE

Have Harnessed The

Earth, Air, Fire and Water—

Await Your Comhmand

EART H—little black lumps of it—is the secret of
the (zas Cannon, a bey's toy cannon of absolute

safety, economy and delightiul realism.
sensation of 14907,

America all the year around.
AIR—will bring Health and Beauty. Our Home

The toy
The most pleasing gift for young

Massage Machine utilizes the vast and unlimited
force of atmospheric pressure, enabling one to massage perfectly and thoroughly.
At Home. It costs only $1.50 complete, and is equal to the highest priced

massage device, For ‘‘My Lady's’’ toilet.

Hplendid after the morning shave.
FIRE—ingeniously produced by a mechanical arrangement in our Matchless Cigar Lighter.

Never

fails to light Cigar, Cigarette or Pipe. This lighter costz only 75¢ and is absclutely invaluable to any

smoker, anywhere, any time,

ter, and prove invaluable for countless other uses about the home.

WATER—from your own faucet at home—harnessed to our '‘Little Wonder’” Water Motor will
g:'md, polish, sharpen anything, run sewing machine, dynamo, cooling fan, bottle washer, egg

WRITE US for full particnlars aboot the article you are interested in.  We willsend at onee onr attractive free descriptive matter.
guarantee absolote satlsfaction with our novelties or money cheerfully refunded. Write o8 today which alement you wish to

rave work for you.

WARNER MOTOR CO,,

Inc.,
Sole Proprietors of the Elements
Ageots Wanted Everywhere,  Dept. 14 Flatiron Building, NEW YORK CITY.

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-

ting tool of its kind.
Can be used as a pipe grip, a flat-nose
plier, and a wire cutter. It has four
wire cutters, two of which are so
designed that the wire is held be-
tween the jaws after cutting.

A Handy
Plier
That

Everyone

Should

VEHICLES |
J EHOMANS

A H
PRACTICEL
REATISE
Wy
Wdis ramihs)
| AMD

OF QUALITY
ARE STAMPED

THADE MARK

Only the genuine
bear this mark. It's
a guarantee of quality

WWrile for Plicr Pi

[l ry

amd Calfalog

UTICA DROP FORGE & TOOL CO.

73 Ueneser Street. =y UTICA. N. Y. 1

Contains GF pages,
over 4 dingrnis
and illustrations,
prifited on finao
I'\.n.|w.'|:|'J mie G0y xR
nches, with Eenor-
ously gond binding,
Highly endorsed.

FIRE! THE CAS CANNON

HOW TO RU

i —  bwi dollacs, or of desic=

N AN AUTO

Are you Interested in
Automobiles?

I you are, nn sarly purchase of
il VKT edilion of ' Howasn' Szop
Proreiien Vimscies will prove
gonl [nvesttpent,

This wark is now the npoepted
standnrd an the |Lrurti-'u.:| earo anel
manageinent of mofor cirs—ex-
plaining the principles of con-
struction and gparation in o clear
nnd holpful way, aod fully (lus-
troted with many dingrams and
drawings,

Tha prosentation of subjects has
bwins dletermined by conslderation
of the needs of 1he man behind
the wheel, [ ts ¢lear nnd oon-
cisn in s {réntinont, nord e
hiensille o the moest inexperienced
mutcanohiljst; nf the ssme bine it
b o thorongh that the expert will
T miveh froam ite pages

This goed ook will ke sent to
any nchdpgss in the \I.'|'|||l!_
restpaid, upon rerelpt of

o, will bs veni on
mpprevil 1o e paid

for after exnmi-
LTV




