MNMETT UM REMREITU: ik T AWEBE WSO

This Issue

75,000

OCTOBER, 1906 Price

VOL. VIII. NO. 10

LARGEST CIRCULATION OF ANY MECHANICAL PUBLICATION IN THE WORLD

Manufacture of Denatured Alcohol
A Smokeless Depot
A Night in a Fire Alarm Station
Wreck of a Great Bridge
Plan to Dam Niagara Falls

Tarred Macadam
Streets—Artific-
| ers School in
% | Navy—Generat-
=g ing Acetylene

-~ | Gas—Telephone
\ Poles Nearly
= Gone—120 Arti-
cles—95 Illustra-

L ]
‘ WHAT ARE THEY DOING? SEE PAGE 1009 tions.

“POPULAR MECHANICS SHOP NOTES, 1906" PRICE 50 CENTS ASK YOUR NEWSDEALER



YOUNG MECHANICS WANTED |
FOR THE NAVY

The recent addition of several large vessels to the
Navy hzs created a demand for mechanics. Good
opportunity for promotion to capable men. OQutfit of
clothing FREE on first enlistment. Rations, lodging
and medical attendance in addition to pay. Age
limit for mechanics, 21 to 35 years.

The pay in different trades is as follows:

MACHINISTS, $40 TO $70 PLUMBERS AND FITTERS, $45
ELECTRICIANS, 30 TD 70 COPPERSMITHS, bb

CARPENTERS, 25 TD 70 BLACKSMITHS, 50
FIREMEN, 30 TO 35 SHIPFITTERS, %40 TD 8§55

Young men without a trade, if between 17 and 25,
can enlist as apprentice seamen and be sent to a
Training Station and fitted for the duties of the Seaman
Branch, and for the lower ratings of the Artificer’s
Branch.

Extra pay for continuous service, Honorable Dis-
charge, extra duty, etc,

Only American citizens of good character are
accepted.

Application can be made at any Navy Recruiting Station or by letter to the

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

Founded by Mathew Carey, 1755,
A Howse in tonweh awith Three Cenburies

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers and Importers,

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

s Lhur New and Revised Catalogue of Proclical and
Seientific Rooks, w4 pages, svo, (Feb, 15, ioo6. ©atalogue
of Chemieal Technology and Generval Cueniistry, July 1,
1905 { New aned ITp-to-Dhate ) o Oatalogue of Books on Mel-
allurgy, Mindng, Prospecting, Mineralogy, Geology, As-
sayiigr, Analysiz, ete.! a Cotalogue of Hooks on Steam
il the Steam Engine, Machinery. efe.; a Catalogue of
ook on Sanitary Seienee, Gas Fitting, Phoanbing, cle.;
and orer afher Cafologues o Cirealars, e whole forer-
ing every lraneh of Seicnee applicd bo the Arts, sent free
and free of postege foang ene tn any part of the world
weths il Frrenish his addiress,

¥ Please State the Subjects in Which Interested

Just Ready-Dieterichs’s Friction and Lubrication

A Treatize on Friction and Lubrieation: Ofls and Fats:

16 H. P. Working Model

. 24 in, X 14 in. X 12 in.
SIZE: long high wide

the Manufacture of Lubricating Ofls and Fats:; Paint Olls

Completa set of working drawlinges of above Watt's

ani of Greases: and the Testing of Olls. By E. F. Dieter- Beam Bteam Eoglne .. .. . oot cimnienoas 2.50
fchs, ME}IEEIT;’_‘&E Franklin Institute —Member of National Complete set of eastings for 16 H. P. .. ... ...... 15.00
Assoe. of Stationary Engincers—Inventor of Dleterichs Complete set of eastings, 14 size, 115 H. I*....... 12.00

Valve-Oleum Lubricating (ils,

One Vol., 12 mo, price $1.25, free postage tn
any address In 1the world,

CosteENTS: I Friction. IT. Lubrication, ILII. Oils
and Fats, IV (¥ls and Fats of Vegetable Origin. V.
Clarifying E[nd Bleaching Oils and Fats., VI, Mineral
Ofls, VIL % t*in:tah]_ﬂ 0ils. VIII. Manufacture of Lubri-
cating Oils. 1X. Valve Oleum (ils. X. Leather Oils.
XI. Adulteration. XII. Testing. XIII. Solid Lubri-
eants. XIV. I'ractleal Suegestions, XV, Lubricators
amd Cups. XVI. Speclfic Gravity: Index.

A eirewlar showing full Talle of Contents sent to any
dddress in the world, on application,

HENRY CAREY BAIRD & CO,,
810 Walnui St., Philadelphia, Pa., U. S. A.

Exceptional opportunity for an amateur machinlst. Floe
for show window attraction.

I'riee of engine with boller, complete............ $100.00

CHAS. E. DRESSLER & CO.
141-147 East 23d Street :: New York City

Manufacturers of the

DR. FRIEDBUR( BUNSEN SAFETY BURNERS

Makers of Models for Inventors aml f;lr Exhibitions,
Experimental work and Developing of Inventions.

Moving Picture Machines

e
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UTUMN’S golden days should be mgde

a most profitable forerunner of Win-

ter's frigid reign by following the example

of thousands who have found to theirdelight

and the good health of their bank accounts
that the

Peck-Williamson Underfeed Furnace
SAVES 1=-2 to 2-3 ON COAL BILLS

Wamight grow elogunent ourselves in telling of
this modern furnace-marvel, with all the fire on top,
which gets as much heat out of the cheapest conl aa
high-grade anthracite will vield in an Overfead.
Wa prefer, however, to speak through the enthus-
iastic and voluntary testimony of those who know
and want othera to know the exclusive, saving,
lasting worth of the Underfeed.

Mr. Josgra A. W ARREN writes from Cumberland
Mills, Maine, and Maine folks know just what eold
weather is:

‘| have used the Underfesd Furnace one Winter
Wwith ENTIRELY SATISFACTORY results, | find that
aton of of soft slack coal will go as far as = ton of
anthracite coal costing TWICE AS MUCH. We hava
no dust In the house and the furnace consumes all
fas and amoke. The heat Is regular and we have
abundanca of pura, wWarm air.""

Our Undarfeed booklet is crowded with fac-simile
testimonisls just as cheerful. Can't we send it to
onf Heating plans and services of our Engineor-
ng Department are vours—FREE, Writa to-day,
'vr%nglnﬂme- of local dealer with whom you prefer
0 deal.
Ilustration shows furnace without casing, cut

out to show how coal is forced up under tire.
The Peck-Williamson Co. 398 W, 5th St., Cincinnati, 0.
Mr. Dealer, Write for our Propositlon of Profit to YOLL

A $20 WA TCH FUR 0.4

M These figures tell exacily what we are
b, doing—selling a 520.00 Waich for $5.45

Thess fignres tell exactly what we ara doing—selling a 820,00 watch
for #0545, We don't claim that this is o 40,00 wateh or & 5000 watch,
bt it s a 2308 Warci, A leading watch manafacturer, being hard
pressed for ready eash, rocently sold us Tk MK watchos — walches
actunlly built to retail at £330 0, Theore is no doubt that we conld
whaolesile them to deslors for 1200 or 1806, but this would involve
a pgreat amount of labor, time and expense. In the end our profif
would be s little more than it 14 at selling the wateh direct 1o lh:.‘ pin=
sumer at 2545 Tux Evexevos Warew, which we offer at gidiis m
Hewy Jewgieo, finely balpme d  and  perfectly adjusted movement.
It hae specially sclected jewels, dost band, patent regulator, onameled
dial, jewvled eompensaten balamces, Dovms Hustisa Case, GESTINE
Gorp-Lare and handsomely engraved, Each watch is thorouglily timmed,
tested and regulated, hefore lenving the factory and both the cnse and
movement nre Guanasrees Fok 25 Yeans, .

Clip out thrs advertiscment and mail it to vs to-day with your name,
postoffice addross and poarest eXpress office. Tell ns whether you
want & lndy's or gent's watch and wo will send the wateh te your
pxpross office at onee,  If it Samsvies you, witor a careful examination,
pay the expross agent 540 and express charges Jl-ll-_':l the wateh is
yoairs, bt if 1% dos=n't p'lu_-mat oo retirn ot To us A i ExprEsaE.

A E-YEan Granasvee will be- placed in the front case of the watch
v semd you nnd o the first 10 WK custoaers we will =end = beantiful
gold-laid wateh chain, Free, We Heres To The First National Bank of
Chicage, Capital §10, M0 (e,

NATIONAL CONSOLIDATED WATCH CO.
Dept. 468, CHICAGO

Home Benches

THE NO. 42 BENCH; ALSO MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND
SCREW C0O. =—

146 South Jonia Street
Grand Rapids - - Michigan

Largest Manufacturers of Manual Training and Home
Benches in the World.

Please mention Popular Mechanics when writing to advertisers.




The
1906

WING
PIANO

Contains a dozen improvements upon the beautiful toned instruments hitherto

made. Since 1868, when our firm was established, the WING PIANO has been

admired for the sweet, pure tone produced even when played vigorously. The 1906 WING

has so far surpassed even the fine 1905 WING that it would not be recognized by an expert

musician as being from the same factory. We are willing to risk more dollars to prove this

to you than it would cost you to come to our factory and listen for yourself, even if you live
in California. Can we better show our faith and confidence?

Anywhere on Trial-Free

We pay the freight and other charges In advance—our funds—oo money of onr customers in advance. We place itin ||
tha emallest town In the United States just as freely as we would in New York City. There {s absolutely no risk, expense or
annoyvance, Yolcan try it in your home for 20 dayvs, get the opinion of your real and disinterested friends, can compare it
with others. Then if you do not wizh to keep 1t we will take It back, entirély at our expense. In this way you will not be
“talked intoe huylmit.“ a8 You may have been some tlme to vour lasting regret. Moreover, your friends and neighbors will
not know on what terms or at what price yoa purchasged. Agents discloge your business to make other gales. (You know
bow fast ageénts talk.) This, however, {8 of small importance compared to the beautiful, sweet tone you get in THE 1908
WING PIANO, Eventhe saving of many dollars is of less importance. Any American home wants and DESERYES the
best and sweetest., You have [t only in THE 1906 WING PLAND,

Sold Direct from the Factory and in No Other Way

For this reason YOU SAVE FROM &75 TO #800. The WING PIANO vou buy at wholesale—at the cost
of making—with only our wholesale profit added. THERE'S THE SAYING. Agents would have to be paid,
if we had them. Salesrooms would have to berented if we had them. Local advertising would have to ba done
and paid for. Allthis would increase the cost of the Plano, if we did it. By selling the Piano direct to you,
we save you from 75 to #8200, THE 19068 WING PIANO is in a class of its own and NEEDS no agent to talk
for it. [ts own sweet tone =sells it.

IN 38 YEARS OVER ﬁo,ono WING PIANOS

have been manufactured and sold. ey are recommended by thousands of satizfled purchasers in your S*ate, and every one of
the United S8tates, by geven governors of States, musical colleges and schools, prominent orchestra leaders, music teachers and
muslciang. Our book contains names and addresses, arranged by States,

THE INSTRUMENTAL ATTACHMENT ~ B}
enahles any ordinary playver to imitate perfectly the tones of the MANDOLIN, GUITAR, HARP, ZITHER and BANJO. Thia
improvement 1ﬂ£menmd and can he I:a.lfﬁnl in the Wing Plano.

WING PIANOS are made in our own large factory—of cholce materials throughout, by very experienced workmen, This ex-
plalns their greal durability.

A gnarantee for 12 vears against any defect 15 glven with every WING PIANO, We take old Planos and Organs in fair ex-
change., Easy monthly payments if desired. :

The We are one of the very few firms that have been in continuous business well toward a
1906 half century. We have been studying and learning every wear of the full thirty-eight.
Wing But the verv recent discoveries of our Mr. Wing. Senior. give THE 1906 WING
Pi PIANO such greatly increased wvibration that the slightest touch brings forth a sur-
ANO . ising quantity of round-musical eound. Even a young child —and before the first
lesson —can produce this. They therefore practice easily without fatigue and
become players! THE 1906 WING PIANO does not require vigor or strength to make it
respond. It is BUILT to be played upon by hands as delicate as those of CHILDREN,
but has such a reserve of power and vibration that it charms the adult pianist also.
Many pianos you see advertised are now built to be played upon by foot power. Chil-
dren do not become musicians on such pianos, but are worn out in the vain attempt.

WING

You and wvours expect to live with your piano for a lifetime. You & SON
want its refining influence upon your home. If it is heavy touched and dull 251-355

of speech no one will learn to play it. THE 1906 WING PIANO will be West 13th Street
sent free to prove that it has more real life than any you have ever heard. New York City

Sewed to the wome
i address  writlen
Beloeer, Hhe Bk af f'rurl;lfrrr'
Information abowl  Planos,
alsn prives awd terwis of pay-
ment aon Wing Planos.,

YOU NEED THIS BOOH
IF YOU INTEND TO BUY ANY PIAK®O, a hook which gives yon the Information
possessed by experts. It tells all about the different materials nsed, the way these parts
are put together, what eagses planos toget outof repair. It makes the selection of &
plano casy, It is absolutely theonly hook of Its kKind ever published. Tt contains
many large pages and IMnstrations. [ read carefully, it will make you a judge of
piano quality.  We send It free to anyone wishing to buy a plano,

Send to-day while yon think of it, a postal just giving your name
and add ress, or send 18 theattached coupon, and the beok of information;
aleo  full particniare ahout the Wing Piano, with Frlces. terms of
p?}'mam. ote., will be sent to yon promptly by mail #f yon think
of huying.

This One

A A
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for meeting mechanical needs--short cuts through mechanical
difficulties--they are recognized by amateur and professional
| mechanics as the standard for accuracy, workmanship, design

and finish. Send for free Catalogue No. 17AP, of the largest

line of fine mechanical tools.

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

& ‘ 5EEE are accurate time and labor saving devices

— o m—

L =

Piease meution Popular Mechanlcs whea writing Adverilsers.




Water For Your

.“Country Hdme

all the comforts and conveniences of @ cify wa
gupply without a penny for water tax.
It is sccomplished by the Kewanee System.

With the Kewanee Bystem you get even Mare than city
service, because, in addition to every benefit the latter
affords, you may have—Soft water in your bathroom and
lanndry.

IF you live in the country there is a way for you to :ﬂ;u;lf
er

L] ¥ » *

The Kewanes System is easily explained; it consists
simply of having a Kewanee Pneumatic Tank get in
your cellar or buried in the ground.

The water from Yioner (e well or eislern is pumped into
the Kewanee Tank.

From the tank the water is delivered under pressure o
the laundry tubs, kitchen sink, bath rooms, outside hydrants
or wherever wanted.

When the tank is half full of water, the air which originally
filled the entire space will be compressed into the upper
half of it.

It is this pressure exerted on the water which delivers it
to the plumbing fixtures and hydrants.

An average pressure of 40 poonds may be maintained
under erdinary conditions. This will earry water to a
height of 80 feet, thus affording splendid fire protection,

ou see that the method, while perfectly simple, is ba
on a thoroughly H-'.‘l-!.'ﬁti_:fwghn.

The Kewanee Water Supply Company was the first to
apply this principle soeccessfully in supplying water to
country houses, and after fen yeoars of erpericnee, the
system has proved to be entirely proctical and it is rapidly
growing in favor. .

Cwer 5,000 Kewanee Oubfits now in wuse,

The old style elevated tanks are passing.

Because they stand no show in competition with the mod-
ern, no=trouble system—The Kewanee System.

The old fashioned gravity system meant pumping water
1 in order to get it 40Wn again.

MNow, to give the necessary pressure for fire protection

and service, the elevated tank must he located on top of a
tall tower, This is expensive, unsightly and unsafe.

The water freezes in winter, hecomes warm and stagnant
in summer and repairs are a big item of expense.

The attic tank doesn’'t give sufficient pressore for fire
protection.

Its weight is apt to crack the plastering, and when it
leaks (as it is prety Surd o do) your hovse is flooded. Just
one such expensive accident may cost vou many times the
price of a Kewanes Qutfit.

—=Which cannof flood the house because the tank is rest-
in% on &olid grownd, where it can do no damage.

he installation of a Kewanee Pneumatic Water Sys-
tem in vour country home means:

—Plenty of pure, fresh water,

—Cool water in the summer,

—MNo freezing water in winter,

—Absolute protection from fire,

—Decrease in insurance rates,

—A plant that will last a lifetime,

—MNo expensive repairs,—

—It solves the country water problem cﬂm?letehf.

The Kewanee System will take care of 0!l your needs,—
for home, garden, lawn, stables, poultry houses, ete.

* ® * -

Our Kewanee Outfits are complefe.

Mot an engine only; - which in itself cannot give yon a
water supply,—nor a tank only, which is useless unless you
have some form of pumping power—

—But we furnish the whote thing,—0 complele system of
water supply.

Our engineering department is prepared to solve your
water problem,—no matter how difficult that problem may
now appear.

Kewanee Outfits are made in sizes, suited to the small-
est eottage or largest building, - or group of buildings.

w; guarantee every Kewanee Outfit wo give ].l!.‘lfﬂ'.‘!
sErviee.,

Send for catalogue No. 14, which tells where Kewanee
Qutfits may be found in your state.—Free if you mention
this paper.

KEWANEE WATER SUPPLY CO., Drawer P, Kewanee, lll.




HE PINVES U -WAY OF LIGHTING THE GAS

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

Complete Outfit with Instructions delivered to
you upon receipt of $2.00
PERFGGT WORRING GUARANTEELED
Hundreds of Thousands in Use in Europe and U. S.

PNEUMATIC GAS LIGHTING CO.

I50 NASSAU STREET, NEW YORK
A GOOD CHANCE FOR AGENTS

4 CONCRETE
000" 5500 LAWN VASES

VE AR I‘Y IN Suitable for the Campus, Park,
Lawn or Chureh Yard. The illus-
tra,tmu but faintly portrays the

beauty of this vase. Well

made of best concrete. 30

in. high, 22 in. across top

of bowl, 14 inch base.

Shipped securely erated for

our BSpecial Introductory

Price of only $5.00,

Extra special prices in
quantities of one dozen or
o more ordered at one time.

; We manufacture the ma-

A Chance for chines that make these

YOU to Make < uces, also our Conerete

Money. Hitehing Post. A rare

chance for men of small means to get into a

profitable business. Write for deseriptive

booklet of the Medina Speecial Molds for
making Vases and Hitching Posts. It is sent
free. Write today.

MEDINA CONCRETE CO., 23 Court St., Medina, Ohio

We Will Teach You

the REAL ESTATE, GENERAL BROKERAGE and
l\ﬁll'l.\ll Jlﬂl\l*-u*-l'. mall. This s your op
[ ranity to & wl without capltal. e of one
|_'|';|-|::.|||,-= made over Bk 0040 I||r- firat year after tak-

temy vorn oan learn the business  fnd

v oin n few weeks without interfering
Presenl o '||.:1":_--:| All graduntes ap
i ieatives of 511 g Internationnl brok
erage companies who w i |I Tk | ||--|-'l' salabile rowl
extite and Investments + with amd help
vou 1o make o Inrge, BRend (e Co=-npera
tive methods Insur ler peodiis 1

Every husim man engaged in or "'\I ciing to

enge in the lt:-:l'! Estate Busines: il |. I k| f'||‘=

CONFESE | et i ..|' et (f:a SRR T

0 [P rSOTS |-'1--_ CEpH II||l 1!;--.---

dealing or Investing | |' CRETAL

Fl LL COURSE IN l:i]"-'l"l'lrl{{.]ﬁtl. LAW GIVEN
FREE TO EVERY REAL ESTATE STUDENT.
mir FEREE BOOK i= walnabde and Inte ""'-_”’i-:' il

tells how YOU CAN SUCCEED. Wreite for it.

i The CROSS C0, 27 Reaper Block Chicagn_

EVERYBODY NEEDS AN ACCIDENT CASE

1f you don't know how to treat a cut or bruise or to relieve a scald, or have not
the remedies at hand, yon should get acquainted with the

U.S. EMERGENCY CASE

at onee, It contains 18 articles all necessary to perform work mentioned above,
und also a wvaluable First Aid Handbook. Pure and Antiseptic. Price,
complete, $1. Money returned cheerfully upon dissatisfaction.

U. S. EMER{]ENC\’ CASE CO. 25 Weaver Building, Utica, N, Y.

We have complete outtits for residences of any size, summmer homes, camps, hotels, sehools,
launches, yachis, ebe, Every detall incledad; very best material; uh-..]a:uh I.:-,,l““]
gimple noslectrician required. Light all the time, 63 storags |'Il|l.![t ry included
line or Steam engines nsed glve plonty of powWer fn'r pumping water, sawing wood, 1 fhg'l Fid
tion, ete. We would like to send every reader of FPopular Mechanics who is likel ¥y o be
interested our new 6page Gntﬂlnuuedﬁ&crih”m over 180 different outfite. Address

Electrio Light Department

RICHARDSON ENGINEERING CO., Hartford, Conn.

- Gas, Gaso-
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A South Bend Watch Keeps
Ship’s Chronometer Time

Every sea-going vessel is compelled to carry a tasted Fahrenheit, and kept for hours in a refrigerator below
and proven accurate chronometer. This chronometar, freezing point.
which often costs thousands of dollars, is under the Houth LBend Watehes carried upon long sea voyages
watehful care of the officer responsible for and protected only by an ordinary wateh case, exposed to
the navigation of the ship. No one but v | every variation of positlon and temperature and
1s allowed access to it. He guards it against Ii - the Incessant vibration and roll of the ship keep

avery change of atmosphere
and temperature, all jars, and
jolts —everything that eoull
possibly affect its time-keep-
ing quallties, for upon its ac-
curacy safety largely depends.
Without it, locating the posi-
tion of the ship would be im-
possible and disaster almost
certain.

Now, every adjusted South

periget time, second for second, with the care-
fully guarded and aceurate ship's ehronometer,
Every South Bend Wateh also keeps
time in every position and is
not affected by the jars and
Jolts of rallway trains, horse-
back riding, antomobiling, ete.
We guarantes them to be sat-
isfactory time-keapars,
~ They are sold only by
reliable jewelers. You ecan
Bend Wateh is timed and reg- _get them nowhere else. If
ulated until it keeps perfoct = ot S . your jeweler does not sell
time with one of these most — — —E————— e 3 them, send us his name and
accurate chronometers, It ——— — ' wa will mail you an Interest-

must keep time throughout : - ing book, *How Good Watches
tests that are many fold as T i are Made,” and also a littla
severe as a watch ever receives in ordinary every-day device illustrating the manner in which our watches
use, for it is baked in an oven heated to 100 degrees ad just themselves to every temperature,

SOUTH BEND WATCH CO., Dept.44, SOUTH BEND, IND.

Diamonds on Credit

Here are a few exquisite articles of choicest quality from
our enormous stock of jewelry.

Any honest person can open an account on our regular easy
terms: 20% down, 10% per month

Order by number from the illustrations, or send for catalog
if wider selection is desired. We will ship for examination. If
you do not find our goods a finer value than your home dealer
can furnish, send them back.

If perfectly satisfied, pay to the express agent one-fifth of
the price and remit the balance to us in eight equal monthlv
payments. We pay all transportation charges. Ewvery diamond
is guaranteed and is exchangeable at full price for more expensive
goods. Bank references upon request. Ask for Catalogue No!3

J. M. LYON & C(Q. Established 1843.

T1-T2 NASSAU STREET, - - NEW YORK

2580—Lion Signet Ring.
234]—Cluster Ring, 12 Diamonds and Opal
i 2165—Flat Belcher Diamond Ring
R i
E.fﬁ,&fﬂgﬁ 2145—Tiffany Diamond Ring

2157—Flat Belcher Diamond Ring
2140—Hoop Ring, 2 Diamonds and Ruby.......
2875—0pen Face Watch, gold filled

2320—Engraved Belcher Diamond

Ring cee....20000
2149—Tiflany Diamond Ring
2315—Lion’s Head Ring, ruby eyes,

diamond in mouth




E. EE SAVAGE

Western Representative
209 State Sireet, CTHICAGO

The machine is especially adapted to motor drive, and ma
orss=power alectric motor, any motive power however may be employed. : 1
10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides reirigerating
two storage compartments to a temperature of thirty=five to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures at less cost than using ice.

BRUNSWICK REFRIGERATING

fle ,;ﬁ Over 55 Companies
Y ~ ! operating
A Thurman Patents
9 in America
and as many more in

Canada, England
and Europe

FREE CATALOGUE

nerai cnm;irassed Air House Cleaning Co,

Manunfacturers of the Celebrated Thurman Direct-Connected
gmﬂeuﬂ Driven Air Comprassors for Mines, Pnaumatic
ools, Ete,

o M Pmn T

BUY A LIFE

subscription to POPULAR MECHANICS h?r paying
$10. This entitles you to a full paid subscription as
long as you live

FIVE YEARS $3

or send $3, which will pay for the magazine five years

FORTWO NEW

yearly subscriptions we will send you a copy free for
one year

POPULAR MECHANICS |

SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated refrigerating

machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster=
ilized or otherwise purified water, The machine has
arefrigerating capacity equal to the melt-
ng or the use of 200 nounds of ice a day.
It is antomatic and is as free from coms-
&licnuun-as it is possible to make a machine of
is character. Itis installed on the same base
as the refrigerator, becoming part of it. so that the
entire plant is shipped as a unit, it being onl
necessary to connect the power and water when it
is ready to operate.
aone-half

be operated b
hen operated for

Manufactured by the

COMPANY

NEW BRUNSWICH, N. J.

Plumbing Supplies
T ' N AT WHOLESALE
B and Wisnto e in myiine

& on every article, write for my free

g illustrated Catalog, Shipments

promptly made from a very com-

plete stock of new latest pattern
oods,  Small orders are as care-
ully handled as large ones.

B, P. KAROL, 235 W. Harrison St,, Chicago, Ill.
COUNTRY HOME LIGHTING

Made effective, ensy and 8 to 74 per cent cheaper
than kercesne, gas or electrio lights by using oar

BRILLIANT

Head Light Gasoline Lamps

They can be used anywhers by anyone for
ANy pur , business or house use, in or oot
donr, 3!“ 0,000 in daily wee during the
last 8 years. Eve hm]u narinteed. Write
for P'. M. eatalog. it tel n:" about them and
our Gasoline Syrtema.

BRILLIANT GAS LANP CO,
42 State St. Chicago, Il

({1 b}
=“NULITE
" VAPOR
ass. LAMPS
We manufacturs Talile
Lamps, Wall Lamps, Chande- Money.
liers, Stors and Street Lampe and Systoms, Th

Largest Tine on the Market. Write for oo
Free Catalogue and Prices,
CHICAG

CHICAGO SOLAR LIGHT c0., Dept. C.

FOR
HOME,
STORE
AND
STREET.
Agenta are
Colning



363 SHAVES

WITHOUT STROPPING

A shave every day in the year for less than
two cents a week, with the wonderful double-
edged wafer blades of the Gillette Safety Razor.

One million satisfied users prove the supremacy of the Gillette, a su-
premacy due to the double-edged wafer blades which require No Stropping and
are Always Sharp—facts true only of the Gillcite Blade. If there is
a single user who is not getting the utmost satisfaction, we want
to know it.

SOLID SATISFACTION FOR EVERY ONE

Any man can shave himself smoothly and easily with the
Gillette. It 1s the simplest as well as the best and most durable

razor made. Every double-edged wafer blade is as perfect as Playing
science and skill can make it. The steel used in the manufae- o
ture of Gillette Blades is made specially for this purpose. By Cards

a unique process which required years to perfect, this steel is
converted into Gillette double-edged wafer blades, uniform
in temper, and with the most perfect shaving edge
in the world.

NO STROPPING NO HONING ALWAYS SHARP

50,000 double-edged blades a day
are turned out at our factory—100,000 shaving
edges—the strongest kind of evidence that Gil-
lette Razors are widely used and appreciated.

Every man should secure a Gilletie Razor.

round corners and gold edges, in
Satlsiacti teed funded -
B Buva: Free Trial Otter. Moot deters make thia | nanasome, heavy gold-embossed

offer; if yours woa't, we will. leatherette telescope case.

12 BLADES--24 SHARP EDGES
The Gillette Razor is packed in a handsome leather case with 12 double-edged blades (24 perfect
edges) each blade good for an average of more than 20 smooth, dehghl.fu] shaves without stropping.
When dulled throw away as you do a used pen. A new blade inserted in a second.

PRICES: Triple Silver-plated Sct with 12 Blades, $8 3 _Standard Combination Set with
Shaving Brush and Soap in Triple Silver-plated Holders, $7.503 Extra Blades, 10 for 50c.

Sold by all Drug, Cutlery and Hardware dealers everywhere. Send to-day lor our handsome illusirated booklet,

Gillette Sales Company, 211 Times Building, New ank

Gillette Safet>

For 25c. Silver or Stamps

and the name of a friend
who does not use the Gil-
lette Razor, we send post-
paid, to every address a full
deck of playing cards, regular
50c. quality, celluloid finish, with

NO STROPPING.NO HONING. R azZorxy

“Koeth’s
Kombination Kit”

Greatest invention of the age,
Conceded by all who see it to ba
the best thing of its kind now on
the market. 15 Tools and
Une Puir Handles for all.
Made of tool steel, drop-forged,
highly finished and warranted.
Edarh tool complete within itself
and 10 to 11 inches in length.
10 worth of tools for £.50 per
set, prepuld. Salesmen wanted.
Phenomenal Inducements to live
men. Write for illustrated book-
let, etc.

KOETH MFG. CO.

108 Broadway Bufialo, N.Y.




Are You-in the Line
Or in the Lead ?

Where are you, in the dinner pail line or in the chair of the leader ?
The whaole world is looking for men who have been trained to lead
brains as well as their hands,
. Where do the ]L.'uiu come from? From the |ir|-. of course !

in good positions began in the line where you are to-day.

[f you want to get out of the line YOU
CAN. The International Correspondence Schools
will show you the wayand help you to get there,
‘There is no theory about this. It'sa TRUTH
backed up by thousands of men who are leaders
tov-ilz 1V because t|'||.-v j:..!d the desire to do better
and asked the I. C, how,

It makes no :]ll‘l:u:rn.*nrl: where vou are, what
vou do, or how little you earn, the only require-
ment is the ambition to win—the 1. C. 5. will do
the rest.

L.et us show you how, Cut out this coupon,
mark the occupation you prefer, and m: il 1t to-
dav. In return we will go into the matter care-

fully with you—make it plain, make it easy,
There will be no charge for this information and
no further oblication on vour part unless you
want to join the great I, C, 5. Army of Success,

ACT TO-DAY.

by doing things with their

Ninety men out of every hundred
I'he truth of the matter is—it’s up to you.

International Correspondence Schools,

Box &a7T2 ,

ECRANTON, I"A.

Fleasa explain, withont [|||I er ohligation on my part i

hiow [ o "'|q|'|||.|||1. fiar

tiun befors which I hawe

& larger =alary in the posi-

mnr kied X

Book keeper

=tenogrupher

Ailvertisnment Writer

Show Umred Wreiter

Windoaw Trimmse

Lommerein]l Law
dustiees ol the Poaee

IHlustrntor

Livil Serviee

U hem st

Uextile M Bupi.

Elevirfelan

Elce. Englineer

Mechanienl Braftsman
Telephone Engincer
, Lightlng =il
Mechan, Engineesr
=UrFVEYor
=igilonary F r||_ri:||q| r
Clvil Eng -
Bullding
Architee”| Drafisman
\rchiteet
structurnl Engincer
“rlllg‘.- ?'uu:lnq-q-r
Mining Englneer

Name

d
I strest and Nao,
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COMFORT ON THE SEA

SELF-LEVELING STEAMER BERTH
PREVENTS SEA-SICKNESS

A new type of berth for ocean steamers
is said by the Shipping World, London, to
have successfully demonstrated its claim to
save the occupant from sea-sickness. It is
constructed on the self-leveling principle.
Of a recent test the repnrt states: “During
a northwest gale with a very heavy head
sea, the bunk kept in a horizontal position,
notwithstanding the ship nitched heavily
as she passed over each sea. Although the
berth was fixed in the fore cabin, a narrow

Self-Leveling Berth

gpace in the ship's bows, where every mo-
tion would naturally be felt, the steward
reported that to anyone occupying the bunk
even the bumping was unnoticeable. On
another oceasion a lady and two children,
whio were very sick, occupied the bunk, and
in a few minutes the sickness stopped. and
neither of them suffered from it during the
remainder of the passage,

FOLDING DECK SHELTER FOR
OCEAN PASSENGERS

Patents have been granted in Germany
and England on a simple but extremely

Shelter in Position

serviceable device for the comfort of ocean
passengers. It is a wind-shelter consisting
of a partition extending from one deck to
the next, and extending out from the cabin
for about 3 ft. It makes a sort of room
open on the side next the sea. When not
desired, the shelter, which is hinged at the
top, is swung up out of the way. The
North German Lloyd express steamers are
being equipped.
B e

The only steam railway in operation in
Alaska at the present time is a 55-mile road
at White Pass, Others are under construc-
tion, however, the most important to be 463
miles long.
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WRECK OF THE DULUTH-SUPERIOR INTERSTATE BRIDGE

Second Longest Draw in the World-=Cost a Million Dollars==How the Fixed Span Was
Moved to Clear the Channel

The &§,000-ton steel package freighter
“Troy,” entering the upper harbor at Du-
luth early on the morning of August 11,
whistled for the Duluth-Superior bridge at
the usual point, so =tates the captain, and
kept calmly on its way at a speed of about
four miles an hour. The bridge was always
glow in opening and at first Captain Mur-
ray thought little of it, but when his vessel
was dangerously near and the bridge was
not vet swinging, he blew alarm signals and
backed at full speed. Just then the ponder-
oug structure swung one-third open and the
“Troy" struck it about 20 ft. from the center
pier. Whether the bridge-tender was too
slow, or whether the captain of the “Troy”
was2 top fast is an unsettled question, but
with a horrible grinding and crashing of
buckling steel, the noble structure collapsed
and sank into the channel waters. First the
end of the span on the Superior side went
down and a second later the end of the
gpan on the Duluth s=ide. The wrecked
bridge completely blocked the channel and
tied up 25 ships.

The draw-span of the Duluth-Superior
bridge was 500 ft. long—the second longest
in the world—and the cost of the structure,
which is the property of the Great

Northern railroad, was 31,000,000, The dam-
age is estimated at $100,000. Both ends of
the bridge were completely submerged, and
the Superior end was badly broken.

Naturally the first question was how to
clear the channel of wreckage so ships
could pass in and out of the upper harbor.
It will be at least seven or eight months
before the bridge will again be in working
order and the only thing that could be done
was to move the fixed span. This span
weighs 800 tons and is 230 ft. long; in just
83 hours it had been moved to a temporary
pile support.

Four large scows were taken under the
fixed span and sunk: then a timber support
was built vp to the bridge stringers, the
water was pum -d out of the scows, and as
they rose thes lifted the 800-ton, 230-ft.
steel span from its stone piers. Two tugs
towed the strange load to the support pre-
pared for it. The scows, it is =sald., have a
carrying capacity of four times the weight
of the bridge. When the structure was at
last out of the way, a channel of 170 fi.
with 25 to 30 ft. of water and a Z230-ft.
channel with 14 ft. of water were clear for
use, lnder present conditionz only one
boat can make the passage at a time,

o

TEST AT NIAGARA FALLS CAUSES
SCARE

About 1 o'clock in the morning recently,
police headquarters received an excited tele-
phone message that a pleasure launch burn-
ing a red light was in the rapids above the
falls and was being swept rapidly to de-
struction. The relief crew with life-saving
apparatus hurried to the scene in a patrol
wagon, where a crowd had already gathered,
but arrived just in time to see what ap-
peared to be a good sized boat pass over
the erest. Investigation revealed the fact
that the power company, in order to secure
data on the exact speed of the current at
various points, had constructed the craft,
put in a long-burning red light and towed
it out into the river at a safe distance above
the falls and then set it adrift.

PAINTING STATUE OF LIBERTY

The Statue of Liberty on Bedloe's island
is being painted by the Government at an
expense of 363,000, Eighteen wvears' ex-
posure to salt air has seriously corroded the
bronze. The electric lights in the toreh will
be enlarged and an electric elevator in-
stalled.

= ——— - »———

THROWING STREET CAR SWITCHES

The general manager of the street rail-
way at Clinton, Ia., has introduced a de-
cided improvement on his cars. A small
round hole is cut in the platform directly
aver the rail, through which the motorman
puts the switch-iron with which he turns
the point of the switch. This saves opening
the front window or leaving the car,
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ORDERING MEALS BY TELAU-
TOGRAPH

The telautograph, the electrical device for
transmitting writing to a distance, has
been installed in a Cincinnati hotel for the
use of guests in ordering their meals. The
guest writes his order and it is immediately
transmitted from the dining room to the
kitchen. Each order has a duplicate, and
aside from the time and labor saved, all
dispute as to mistaken orders s avoided,
unless the guest writes in hieroglyphics.

e e T

TOBACCO WITHOUT NICOTINE

A German cigar manufacturer has in-
vented a process by which the tobacco is
given a treatment which extracts a large
part of the nicotine. The extraction is not
entire, for about 1 per cent still remains.
The flavor of the cigar is said to be unim-
paired. The rcigars are labeled “free of
nicotine.”

POPULAR MECHANICS

HAS PEARY PERISHED IN POLAR
QUEST?

Grave apprehensions are entertained by
naval officers as to the safety of Captain
RHobert E. Peary, who sailed on the ship
“Roosevelt” Jwmy 16, 1905, for Arctic re-
glons in another attempt to discover the
pole. No tidings of the vessel have been
received and as the storms of the far
North have been unusually severe the past
geason and the ice heavy, it is feared it has
been ground to pieces,

Peary's plan was to go to the farthest
point of land north of Cape Sabine pos-
sible—within 500 milez of the pole—and
during the summer of the present year
make the final dash over the ice, relving on
dogs and Esquimaux as his aids. The trip
should have taken no more than six weeks.
Peary began his Arctic explorations just 30
vears ago. Other trips were made in 1886,
1891, 1593 and 1898, each being fraught with
terrible hardships.

“DREADNAUGHT' IS MONARCH.-Great Britain's powerful fighting-machine, which surpasses every

other existing vessel, is now ready for her steam trials.

The vessel's dimensions are as follows: Displace-

ment, 18,000 tons; length, 520 ft.; beam, 82 ft.; draught (mean), 26! ft.; armor belt, Il in.; speed, 21 knots.

The armament comprises ten 12-in. guns and twenty-seven |2 pounders.

Eight of the |2-in. guns can fire on

the broadside, six ahead, and six astern. The vast beam of the warship was necessitated by her heavy arma-
ment and with her great length gives her a pesculiar appearance. The funnels are oval.
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ENGLISH NAVY IN 1906 AND 1910

T OF FEANCE GERMANY co US540

7 — N - ; > -
GREAT ERITAIN 135500 fuut rnﬁﬁé‘“_‘g?s_m:m;aw

1 ey R 21 -1
8 GREAT BRITAIN 1803595 me FRANCE 830,577 GERMANY 51874

155 il A e
— WY 1010 RIITAIN AGAINST _BHESTNG -

VERS 1906 . PIGGEST POWERS S5 24011

| e, | ’
et N e, ' i

Iﬂll!.i |

ARITAIN AGAINST THREE (910 W BRITAIN. AGAINS
POWERS 1906 & _ R — PYWERS

The great advantage in point of tonmage propriation has steadily increased each
of the British navy over the two other vear, rising from $52.650,000 in 1880, to
largest powers is graphically set forth in  $166,955,000 in 1906, The program includes
the accompanying pictures, The naval ap- three battleships of the “Dreadnaught” type.
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TARRED MACADAM STREETS

‘ .I;ﬁ?‘:
o Sk i g

———

i
L

A aX

PN Fig5

Fig. 1--Sweeper Clcaning Street. Fig. 2--Putting on the Tar With a Sprinkler. Fig. 3--Spreading Tar
With Brooms. Fig. 4.--Covering Tar With Finely Crushed Stone. Fig. 5--Finishing With Steam Roller.

Fig. 6=-The Completed Roadway.
Considerable attention is being directed
by people interested in improved streets
and highways to the system of treating
macadam roads to a coating of tar. The
sysiem originated in France in 1896. En-
gineers have pronounced it a success, and
that repairs are reduced 25 per cent in one
case, and the life of the paving probably
extended from 6 to 12 years in another.
The advantages are freedom from noise,
mud, dust and the necessity of sprinkling.
The process is simple and requires no spe-
cial apparatus. The street—which must be
macadam paved—is first swept clean of dust

and enough hot tar poured on to fill all
cracks and soak into the surface evenly.
If a rain occurs during the work, operations
cannot be resumed until the street is per:
fectly dry again. A thin layer of fine, clean
stone screening is next spread to absorb
any surplus tar an. the road rolled with a
steam roller. It is then ready for use,
From 14 to 1% gal. tar per square vard is
required, and the additional expense is 1
cent per yard for screenings, and 3 to 4
cents for all labor, including rolling. A
16-ft. roadway can be treated for $400 per

mile.
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TEACHING NAVIGATION WITH
WAGON WHEELS

An open field would not suggest itself as
a place to learn the movements of a fleet
at sea. The illustration

care of the monster machines® which keep
coming out of the shops.

This growth during the past 10 years
was graphically set forth by President Ball
at the Railway Master Mechanics' conven-

looke much more like
some physical culture con-
test. In order to make
the sailors in the British
navy familiar with fleet
maneuvers the men are
each given a small wagon
wheel and designated as
some vessel in a squadron.
They then go through all
the wvarious evolutions of
ships at steam tacties,
pushing their wheel into
the josition which their
“ship” has been ordered.
The illustration shows the
men executing the order
“Bingle line ahead"; two divigions.

-

INCREASING POWER OF
LOCOMOTIVES

The American locomotive keeps on grow-
ing. Each year the track superintendent
says the limit has been reached, and they
cannot stand anything bigger and heavier,
and each year he hasg to get busier and take

The **Fleet'’ Maneuvering

tion. The average tractive power of freight
locomotives in 1896—10 vyears ago—was
13,900, while today it has increased to
321,500, This condition means ecorrespond-
ingly increased train loads.

The demands for air have increcsed to
si.ch an extent as to represent guite a large
percentage of the boiler capacity for its
production. It has been found that under
normal working of a large freight locomo-
tive, hauling a train of 65 cars, 50 of which
were air-braked, at 20 miles per hour, the
simple air pump requires approximately 6
per cent of the steam generated. If a por-
tion of this can be saved by compounding,
such saving should not be overlooked.
Tests which have heen made show an
economy for the compound pump of 60

White 1580--Black 1906

per cent over the single pump. Mr. Ball
adds:

“We shall be required to develop the me-
chanical stoker, compounding and super-
heating will be prosecuted with greater
vigor than ever. The use of a feed-water
heater may be resorted to, and among the
gsmaller items, undoubtedly the ecompound
air pump will be used, and perhaps the
variable exhaust nozzle. We now have en-

gines that will run successfully from
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terminal to terminal, and have reached a
plane in the economical maintenance of our
locomotives whereby the use of the foregoing
fuel-saving devices will make more ap-
parent than heretofore the economies re-
sulting therefrom.” For the intelligent in-
ventor who will study the conditions and
requirements, there is an attractive field
for work.
e s

REFRIGERATION ON THE SEAS

Distance no Longer Barrier to Markets

Refrigeration was first applied to steam-
ersg in 1880 and since that time its use
has become so general as to be absolutely
indispensable. To commerce it gave new
impetus and made international trafficking
in many food stuffs profit-
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of frost. One of the largest London cold
storages holds 200,000 sheep and the firm
has delivered 40,000 carcases in one week.
The refrigerating process, briefly, is as fol-
lows: Ammonia gas is condensed by pow-
erful machinery until it is liquefied. It is
then driven along pipes until it reaches a
point where it is suddenly made to expand
by being forced through small apertures.
At the moment the gas assumes its original
bulk it absorbs a great amount of heat,
and thus produces intense cold in the sur-
rounding atmosphere. The gas is con-
densed once more, again made to expand,
and so the process goes on in regular rota-
tion. The same material may be used again
and again for an almost indefinite period.
The hoar frost on the outside of the expan-
sion pipes arises from the freezing of the

able,

New Zealand owes much
to mechanical refrigeration.
In 1882 =she exported to
England 8839 carcases; in
1884, 412,349 ecarcases; in
1891, 1,906,002 carcases; and
in 19300, 3,154,799 carcases,
says the lllustrated London |-
News. During 19200 Austra-
lin exported to England
943,688 sheep and lambs
and 279,953 quarters and
pieces of heef,

There are 40 meat freez-
ing works in New Zealand
and Australia, and 140 re-

frigerating ships plying be-
tween Australia and Brit-
ish ports. The average
temperature of a steamer's
gtorage is 16° to 20° Fahr.

hold or a cold
or 12° to 16°

Perfectly Preserved

Cross Section of Cold Storage Cargo

more or less moisture contained in the air.

A monster cargo of New Zealand products
was recently unloaded at one of the Lon-
don docks. The ecargo comprised 81,920
frozen carcases of mutton and lamb, 220
frozen quarters of beef, 777 cases of frozen
kidneys, hearts, ete., 90 casks of casings,
43,605 boxes of butier (56 pounds each),
8,350 crates of cheese (56 pounds each),
35 frozen carcases of pork, 1,000 cases of
tinned meats, 11,5560 bhales of wool and
skins, 200 sacks of grass seed, 1,100 casks
of tallow and pelts, and 2,800 cases of fruit,
all unleoaded in just eight days.

e

The approximate speed in miles per hour
of a rallroad train on tracks of standard
length rails is equal to the number of rail
joints passed in 20 seconds.—Trautwine.
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THE SEARCHLIGHT IN WARFARE

During the recent revolt of the Zulus
against the British in Natal, South Africa,
a terrible and striking demonsgtration of the
great gulf between barbarian and modern
methods of warfare was afforded. Four
vears ago the voung men of the Bukulusi
tribe conquered a band of Boers and got the
swell head over it. Since then the unrest
has been developing and under the leader-
ship of the rebel chief Bambaata the natives
prepared themselves for the uprising. They
were several thousand strong and their fight-

ing was characterized by great courage, but
againet the equipment and military training
of the British was hopeless from the start.
The Zulus were killed by the hundreds in
almest every engagement. In many in-
staneces electric field searchlights were used
by the British and terrifying indeed to the
superstitions savages it was to have the
fierce white glare thrown upon them just
as they were stealing up for a midnight
attack, rendering them fair targets for
deadly marksmanship.

MAY BUILD DAM ON CREST OF HORSESHOE FALLS

The proposed construction of a dam
almost on the crest of the Horseshoe Falls
is bold enough to startle even Z2Z0th-century
engineers. And yet such a dam is being
seriously considered, and Alton D. Adams,
in the Electrical Review, gives details of
the subject.

As will be recadily understood the dam
has become necessary on account of the
rapidly decreasing amount of water which
is passing over the falls. The great power
plants at Niagara on the Canadian side are
becoming alarmed at the diversion of water
farther up the river and which is likely to
be still greater when the new power com-

panies succeed in getting permits to operate.

Already two dams have been thrown out
into the river above the falls on the Cana-
dian side, one 7580 ft. long, extending out
37h ft.; and the other 900 ft. long, running
out diagonally with the farther end 600 ft.
from the shore of Queen Victoria park.

The proposed dam wonld be from 1,000
ft. to 1,700 ft. long and nearly parallel to
the crest line, would be submerged when
completed and form a minor cataract. It
would be constructed of stone and cement
and securely anchored to the rock bed of
the river. At this point the river flows
about 256 ft. per second.
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ADVERTISING CANADA IN ENGLAND
WITH A MOTOR CAR

A motor ecar, built in the United States,
and loaded with tempting wvisions of the
rich products of Canadian farms, has been
sent to England by the Canadian govern-

Canadian Exhibit for Foreign Lands

ment. The car has already traveled 1,000
miles among the towns and hamlets and will
go to Ireland later, visiting county fairs.
The scheme is declared a great success.
el e ————
MOORING ANCHOR FOR ALL
GROUNDS

The English wedge-clump mooring anchor
illustrated will hold firmly in all grounds,
it is said, and does not skid, shoe or drag.
It is specially adapted, says the Shipping
World, London, for shingle or sandy anchor-
age, and holds in places where mooring
serews. anchors, and other appliances have

Wedge-Clump Mooring Anchor

failed—where the surface anchorage ground
Is sludge and shingle with smooth subsoil
of the MacAdam order, and where the scope
of the mooring chain is very limited.

POPULAR MECHANICS

CARGO OF ROAST DUCKS

One of the strangest consignments ever
landed at New York was the cargo of 8,000
roast ducks, all the way from Shanghal.
The ducks were roasted in China according
to Chinese methods, and were three months
on the way. As the ship had no cold stor-
age and sailed by way of the Suez Canal,
the fact that the ducks were aboard was no
secret. In ecoming through the Indian
ocrean a great storm broke open the 100 big
cases of pepper, so between the two the un-
fortunate crew had a cruise which was
gsomething to remember.

—— =

SANTOS DUMONT TRIES AERO-

PLANE

Santog Dumont iz now experimenting
with aeroplanes. His machine is 30 ft. long,
with wings of bamboo and silk, 40 ft. spread.
The backbone is steel; the propeller is be-

hind and the rudder in front. A 24-hp.

-

— - — j

Santos Dumont's New Aeroplane

gasoline engine furnishes the power. He
has thus far made no notable records in its
operation, and must do something worth
while or yield first place to Comte de La
Vaulx, whose airship is scarcely half the
size of Dumont's, and which has remained
high in air for eight hours at one time
In this craft the propeller is in front and
the rudder behind.
—_— - O——

ORDERS 130 LOCOMOTIVES

One of the largest single orders for mo
tive power ever given was placed recently
by the Burlington road. It calls for 130
loecomotives, which will weigh in all over
48,000,000 1b., and if coupled together
would reach almost two miles. The 100
freight engines weigh 368,000 1b. each, are
73 ft. long, and carry 8,000 gal. water and
16 tons of coal. They are 2-6-2 high speed.
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AMERICA BUSY AND PROSPEROUS

The unprecedented volume of business of
the past year is not only being maintained,
but is inereasing. The Government reports
show even greater crops this year than last.
The great iron, car and locomotive works
already have orders which will keep them
busy far into the summer of 1907. The
railroad report for the fiscal year ending
June 30, from 45 roads with 73,000 miles,
all show an increase in gross earnings ex-
cept two—one a little coal road and the
other a lumber road where the timber is
exhausted. The increase in gross receipts
is $100,000,000, or 13 per cent. This year
3.500,000 tons of rails will be rolled, and
the prospect iz for over 4,000,000 tons next
vear. -

ek i s g ey

ACCIDENT TO THE «DEUTSCHLAND"

When the great German liner “Deutsch-
land” went in cellision at Dover she suf-
fered injuries which will cost $300,000 to
repair.

Repairing the **Deutschiand”’
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A SMOKELESS DEPOT

Greatest Boon to Travelers in Years

At least one American railroad has waked
up to the intolerable nuisance with which
the traveling public everywhere is sub-
jected, and hasz built a common-gense train

Common Sense Train Shed

shed. It has not cost any more than any
other equally good, in faect is not at all
expensive, and only a fraction as costly as
the old styvle high arched roofed depots so
generally constructed,

This new, sane depot is at Hoboken, N. J.,
and has a low roof built of steel girders and
glass. The improvement consizts in leaving
a glot in the roof extending its entire
length over the center of each track. No
matter where a locomotive chances to stop,
the top of its smokestack projects slightly
into the opening, and the air brake pump
can exhaust through the stack to its heart's
content and nobody will eare. The over-
zealous fireman who likes to see the steam
blowing off can now work his shovel over-
time, but neither escaping steam nor clouds
of gas dnd smoke ecan annoy his fellow
men, The slot is 214 ft. wide and all the
exposed metal is covered with cement, so
the gases cannot harm the structure.

The smoke nuisance in depots is by far
the most annoying and unnecessary of all
discomforts of present day railway travel.
Our illustration is by courtezy of Railway
and Locomotive Engineering.

PR RS

In the hope of increasing the value and
promoting the development of her colonies,
Germany has established a school for train-
ing young men for life there. Every phase
of farming and gardening is taught, also
makeshifts for emergencies, etc.
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CONDEMNED TOURIST CAR BECOMES HOSPITAL

Where Hundreds of Surgical Cases Were Treated After San Francisco Disaster

The old tourist car, No. 2500, had seen
the seamy side of life in the transportation
business. For many yearss it had ecarried
a fluctuating tide of humanity back and
forth across the American continent.
Usually its passengers had been from the
great middle class, which in America is
synonymous with moderate means:—the
homeseeker, the tourist, the excursionist,
the healthseeker, or those drawn from their
abiding places by some untoward event.
Not that the crowds had been sad ones,
Ah, no! The merriest and warmest-hearted
people of all had traveled on No. 2500 and
the fun was always spontaneous and with-
out the formal restraint that a berth in
the splendid and luxurious Pullmans im-
posed.

But there had been bpathetie inecidents:
Now a woman with her babies going West
to seek the husband who had not written
her for months; once an old couple who had
converted their earthly possessions into
cash and were bound for California to
stake it all on the health of their one
boyv—a hopeless consumptive; and again a
little lone girl whose father lay in a grave
in a2 mining-camp in the Nevadas and who
was traveling eastward to find new friends.
And ever the great-hearted people in the
tourist car had rallled around these unfor-
tunates and cheered them on their way,
gsharing the food cooked on the little stove
at the rear of the car, or inventing games,
or singing songs. And now No. 2500 was
out of it all; condemned as worthless and
shunted off on a siding at San Francisco to
gradually fall into decay from non-use.

The gay crowds, the sympathetic people,
the international influx and exodus were
thronging into other cars of more modern
construction. As the darkness of night
lightened into the gray of dawn early on
the 18th of April, 1906, a string of these
new cars crawled out of the vards, past No.
2000, in all their pride of fireproof con-
struction and new pairt; ere long the slum-
bering passengers would begin to rouse and
call their gay greetings. Would No. 2500
never again have part in life?
* - ®

A few hours later San Francisco, earth-
quake wracked, was burning; the throes of
Nature's convulsion had been transmitted
to humanity, the number of the injured
was increasing and there were few places
of refuge or shelter. Then Neo. 2500's serv-
ice was renewed. BSwiftly the car was
transformed inte an emergency hospital.
Operating tables, surgieal instruments,
medical stores, lavatories, etc., were hastily
installed and a force of surgeons and
trained nurses were asgigned for duty by
the railroad company. Then once more
the people thronged to No. 2500: maimed,
crippled, on the brink of death, they were
breught in and eared fer. Over 600 in all,
it is estimated, were treated and then sent
on to the larger institutions. The old
tourist car earned a new name:; it became
the “Good Samaritan,” and now that the
earthquake sufferers are all cared for its
period of activity is not finished. The com-
pany still maintains it as an emergeney
hospital and whenever there is an accident
in the switching wyards or vicinity the



POPULAR MECHANICS

vietim is first brought to this car to receive
temporary and oft-times life-saving minis-

trations before he is sent to a hospital.
—_———————

JAPS WON VICTORY BY 'PHONE

Nothing about the Russian-Japanese war
was more remarkable than the manner in
which the Japs used the telephone. Mar-
shal Oyama, 20 miles in the rear at the
battle of Mukden, deployed his troops en-
tirely by means of the 'phone. After the
Japs had taken 203-Metre Hill and begun
the bombardment of Port Arthur, they
built a bomb-proof for the use of the chief
of artillery, strung wires to the point and
from this place, whence he could see the
warships in the harbor and the doomed ecity,
the guns were commanded by ‘phone with
such accuracy that the fortress was taken,
And these are only a few instances drawn
from a large number,
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AN ELABORATE MOTOR-BUS OF 1832

The practicability of the horseless vehicle
was established as early as T4 years ago and
the elaborately decorated monstrosity shown
in the illustration was in successful opera-
tion between London and Birmingham, En-
gland. The machine, which was steam pro-
pelled, was built by one Wm. Church, and
resembled a double stage-coach. It had ae-
commodation for 28 passengers inside and
22 outside,

The car was sufliciently successful to pro-
voke legislation in regard to machines of
the kind. Popular prejudice was against it
and such excessive road tolls were imposed
as to make the use of the "bus far from
profitable. Also, the railroads secured a law
providing that a man with a red flag by day
and a red lantern by night keep 100 vd. in
advance of every motor carriage running on
a street or highway.

R . e
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Steam Chariot of 1832 --Carried 50 Passengers
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THE MANUFACTURE OF DENATURED ALCOHOL

What it is Made From==How Produced=--Government Restrictions==Expert Chemist's
Advice to Prospective Manufacturers

By Carl Shelley Miner

Probably no plece of legislation in the
last decade has created such wide-spread
interest, and even excitement, as the Free
Aleohol Eill., The public has demanded
information about every phase of it. The
daily papers, trade journals and magazines
have found the subject good copy and have
filled their columns with stories, the most
notable characteristic of which has been
a vast optimism in regard to the future
of this “new inaustry,” the manufacture
of denatured alcohol. The impression has
gone abroad that alcohol may be profitably
manufactured from almost any sort of veg-
etable material, in almost anv place, by
almost anybody. Wildly exaggerated state-
ments as to the vields from various mate-
rials, probable prices and extent of markets
have been made, and the result has been
to induce a sort of alcohol madness in the
publie. About one in every ten men has
a plan for manufacturing denatured alco-
hol, and all of them want information to
help them plan definitely. Thizs magazine
has received scores of letters of inquiry
about the process of manufacture, availahil-
ity of materials and, in fact, every other
phase of the whole guestion. It is in the
hope of answering as many as possible of
these Inguiries that this article is writ-
ten.®* I shall try to enumerate the materials
[rom which alcohol may profitably be pro-
tduced, to deseribe briefly the process of
manufacture, and to give the prospective
manufacturer an ldea of the essentials to
be most considered in making his plans.

NOT A NEW INDUSTHY.

One thing should be thoroughly under-
stood, that the manufacture of denatured
alcohol iz not a new industry. The Free
Alcohol Bill did not open the market to
a new product; it merely enlarged the mar-
ket of an old one. The manufacture of
idenatured alcohol is only the manufacture
of alcohol. The process of denaturing is
no more complicated than the process of

*2honld auny of oor eeaders wish information which
this article does not farnish, the author wlll be very
glad to answer any letters addressed to him, at the
Bryant-Miner Laboratorles, 353-357 Dearborn street, Chi-
CAEO.

putting cream into coffee. The government
decides on a suitable denaturing agent,
probably wood alcohol, and the manufac-
turer mixes it with his product under the
supervision of a revenue officer. In view
of this fact, il is obvious that the man who
enters this field must be prepared to meet
the organized competition of the distillers.
Worse, it ig even rumored that Standard
0il is to take over the large distilleries
and attempt to control the alcohol market.
However, the raw material is so abundant
and so varied that no such thing as cor-
nering it is possible. Roughly speaking,
any material containing starch or sugar is
a souree of aleohol. Many processes have
been patented for producing alcohol from
cellulose, which includes wood fiber, straw,
leaves, etec., but none of them have been
successfully operated, although it is said
that a company in the south is now pro-
ducing aleohol from sawdust. It is, how-
ever, safe to say that this method will not
affect the alcohol market for many years.

SOURCE OF ALCOHOL.

The great source of alcohol in this coun-
try is corn, and there seems to be little
reason for believing that it will not con-
tinue to be. On this account, it will be
taken as a tyvpe, and the process of manu-
facturing alecohol from it will be deseribed,
and then the variations from that process,
necegsary for the use of other materials
will be discussed. The first step in the
process is to change the starch of the corn
into sugar, for it is only after this change
that the fermentation which produces alco-
ol ecan take place. The corn, in either
a whole or ground state, is mixed with a
little water, and heated by steam, sometimes
under pressure, sometimes with the addi-
tion of a small amount of acid. until the
starch is thoroughly gelatinized, which
means that the starch cell is completely
disintegrated, =0 that the malt used to
transform the starch into sugar ecan act
more readily. A thick paste is formed, such
as the housewife uses for a starch pudding.
The mass is then cooled to about 140° F.,
and s=some barley malt, made to a cream
with a little water, is added. The diastase,
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an unorganized ferment contained in the
malt, acts on the gelatinized starch, trans-
forming it into maltose, or malt sugar, and
dextrin., It is important that this process
ghall be carried on under exact tempera-
ture conditions, for, on this point depends
the relative amounts of maltose and dextrin
formed, and 1t ig very important to produce
a8 much maltose as possible, in order to
get a satisfactory yield of alcohol. When
a small amount of the solution, tested with
iodine, shows that the starch has all been
acted upon, the solution is cooled to about
0% F. TFor this purpose air, water, or a
combination of the two, mav be used,

When the proper temperature has been
reached, a little yeast is added, and the
solution is allowed to ferment. It seems
searcely correct to say “allowed” here, for
the fermentation must be ecarefully con-
trolled, and it is here that the experienced
manufacturer has the great advantage. He
has found, by careful experiment, the most
gatisfactory comditions for producing the
largest yield of alecohol. The wveast he uses
is a pure culture which produces more
alcohol and fewer by-products, fusil oil,
etc,, than ordinary yeasts. In some cases,
he even employvs a zymotologist, veast ex-
pert. If he uses a pure yeast culture, he
keeps his fermentation vats, and the room
containing them, scrupulously clean, to pre-
vent the introduction of wild yveasts. Since
alecohol is lighter than water, the progress
of the fermentation may be kept track of
by means of a hydrometer, an instrument
for showing the weight of the liquor,

FERMENTATION AND DISTRIBUTION.

The fermentation is usznally completed in
from 30 to 40 hours. By this time the
sugar and much of the dextrin, has been
converted into aleohol and carbon dioxide.
The ecarbon dioxide gas given off during
the fermentation is oeccasionally collected,
under pressure, in large tubes, and used
tor soda fountains, etc, but this has not
proved very profitable, and is verv seldom
done. The liguor now contains from 8 to
12 per cent of alcohol which must be sep-
arated from the solid unfermented mate-
rials and from the water and the hy-prod-
ucts of fermentation. The separation is
effected by distillation. The alcohol boils
at a lower temperature than the water,
and beging to distill over first. The process
iz not simple, however, for mixtures of
liguids are hard to separate even when their
boiling points lie far apart, as in the case
of alecohol and water. At a temperature
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a little higher than the beoiling point of
aleohol a mixture containing much aleohol
and very little water distills over, but,
as the temperature increases, the amount
of aleohol in the distillate gradually de-
creases, and the amount of water increases,
until the boeiling point of water is reached,
by which time the aleohol has all distilled
over, leaving the solid matter, some water,
behind. The =o0lid material is either dried
and sold for cattle food, or is fed to cattle
at the distillery, in o wet state. The dis-
tillate is now much richer in alcohol than
the original solution, but is not vet mar-
ketable., Formerly, it was redistilled until
it was of the desired strength.

The modern distiller, however, has a
rather complicated form of still which pro-
duces 85 per cent aleohol by a single dis-
tillation. This still is too complicated to
admit of description here, but its principle
is the condensation of the vapors within
the apparatus, and their re-evaporation by
hot ascending vapors, so obtaining repeated
distillation in a single still. The distillate
is an aleohol of 90 to 95 per cent strength.

Such, in brief, is the method of manufac-
turing alcohol from corn. There are, of
course, many details which it is impossible
to consider in an article of this length,
but this description covers the essential
points of the process. The vield will aver-
age about 2Z1s gal. of 55 per cent aleohol,
and approximately 15 1b. of feed from a
busghel of corn. This feed is worth, rough-
¥, 1 cent a pound. so that the alcohol ecan
be produced at a cost of 14 cents a gallon
for raw material, when corn is 50 cents per
bushel. The expense of production will
vary with the size of the plant, price of
labor, ete., so it iz variously estimated at
from 2 to 5 centz per gallon.

POTATOES, MOLASSES AND BEETS
LARGELY USED.

In Germany, potatoes are largely used for
the manufacture of alecohol and the process
is almost identical with the process for
corn. In this country, unless the price of
potatoes drops materially, they can not com-
pete with corn as a source of aleohol.

Molasses and the residues from beet sugar
are much more likely to be profitable for
this purpose than potatoes. Much of the
molasses is manufactured so far from trade
centers, that freight charges make it—or at
least the lower grades of molasses—a waste
product. This material may be easily fer-
mented and gives a good quality of alcohol.
Aleohol from thiz source iz manufactured
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in Cuba for from 12 to 15 cents a gallon.
Porto Rican molasses is already being im-
ported into this country so as to be profit-
ably used as a source of aleohol. The proc-
ess of manunfacture is simpler than in the
case of corn, for the fermentable material is
sugar, and no preliminary malting is neces-
gary. It is suflicient to thin the molasses
until it contains from 16 to 20 per cent of
sugar and add the yeast,

Fruits, and many kinds of wvegetable
waste, can be turned into alcohol, but at
pregent most of them can be more profit-
ably used for other purposes. Any of the
cereals, many starchy materials such as
cassava, rice waste, ete,, are sources of alco-
hol, but on account of their price, it seems
unlikely that they will be used in its manu-
facture,

ADVICE TO PROSPECTIVE MANUFAC-
TURERS.

The man who is preparing to manufacture
denatured alecohol must take many things
into consideration. First, has he the raw
material, containing starch and sugar at
a sufficiently low cost? Take corn as a
basis, and caleulate whether the starch or
sugar in the material in guestion costs
more or less than the starch in corn, con-
sidering that starch contains 60 per cent
of starch. If the material is anything out
of the ordinary, so that its composition is
not known, have it analvzed, not only for
its value as a source of alcohol, but also
for the wvalue of the residues that will re-
main after the alcohol has been distilled.
If the material proves suitable, then, is it
available in sufficient quantity? The rev-
enue authorities have decided to license
no distillery that produces less than 250
gal, of alcohol per day. Questions of
markets, transportation, etc., must, of
coursge, he considered. Most important of
all, is the probable price that alcohol will
bring, and that is quite impossible to proph-
esy. The demand for denatured alecohol is
not going to be as large at the start as
many suppose. The papers have recently
published an interview in which Commis-
sioner Yerke: is quoted as saying that alco-
hol is very little used in Europe for power
and light. If this is true in countries where
denatured alcohol has long been available,
it seems probable that it will be some time
before it will successfully compete with
gasoline as a source of heat or power in
thiz country. There are, however, many
other uses to which it may be put, which
have been overlooked. Such a one is the
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manufacture of artificial silk, which in
France makes a market for an enormous
amount of aleohol.

The possibilities of this business of manu-
facturing alecohol are so great that very
many people will probably rush into it
without looking into the matter carefully,
but there is no doubt a great chance for
the man with small capital who wants to
engage in manufacturing and who is willing
to give his best efforts to bringing his proc-
ess to the highest degree of efficiency,

e . ——

EXTENSION JACKS FOR CAISSONS

The old method of making calssons has
several disadvantages. The large steel hoops
used for supporting the ‘sides are very dif-
ficult to put in place and the increased size
of the shaft which is necessary with this
form of support, often leads to settling of
buildings or other structures in the imme-
diate wicinity.

To overcome these objections, a leading
Chicago engineer has designed the exten-
sion jacks shown in the accompanying illus-
tration. By using these jacks the shaft

Calsson Supported by Jacks

may be excavated even a trifle smaller than
the desired size and the jack screws being
then screwed out compress the earth around
the  sides thereby preventing any displace-
ment or settling. In filling the caizson
with concrete each jack may be readily
slackened and shifted upward or if neces-
sary the jacks and ribs can be left in place.

Experiments with railroad jag spikes
(epikes whose sides are jagged or notched)
proved that they can be extracted with less
force than the cordinary plain ones,
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PART TWO

ELECTRICITY
LESSENS FIRE PERIL

Ever Watchful Current

That Reports Disorders of All Protective Devices and Watches Watchmen

Editor Spends a Night with the ﬂ'pe.ramr

“One-forty-three is late two minutes,” said
the fire alarm operator, as he glanced at the
time sheet on his desk.

“Watchman must be asleep again,” re-
marked the line inspector at his side. "It
was only last week that we had to go out
there and wake him up, and it is a common
pecurrence to have his number come in
late. Perhaps it will come in after a min-
ute or two.”

The two men sat watching the row of in-
struments, which told a silent though sig-
nificant story. It meant that the watchman
in a factory, some two miles away, had
failed to perform his duty.

On each floor of the factory, and in the
storage shed at the rear of the building.
were placed the watehman's boxes, belong-
ing to the fire alarm company, and these
boxes were all connected by wires to the
central oflice, where the men were anxiously
awalting the signal. These boxes have a
lever at one side, which, when pulled down
by the watchman, revolves a notched con-
tact wheel, thereby interrupting the circuit
and =ending a signal to the central office,
where it ig recorded on paper tape by a
ticker.

Ag the watchman is required to pull each
box at a certain specified time, he is obliged
to visit all parts of the premises several
times during the night, and is thus in a
position to discover any fire which may hap-
pen to break out. In case of fire he is
instructed to break the glass in the box, and
then pull the lever. This sends two signals
inztead of one and notifies the fire alarm
aperator, who then sends in the city alarm.

When the watchman fails to pull any box
at the right time, it shows that he has gone
to sleep, or is in some other way neglecting
his duty, and when this happens, the fire
alarm company sends a man out to the build-
ing, after first waitilng a few minutes to

give the watchman a chance to correct any
delay which could not be avoided.

“Well, it looks as though I would have to
go out there,” said the line inspector, as the
minutes dragged by withov' any signal com-
ing in. “Shall I go out to me-forty-three?"
he inguired of the superintendent, who had
just entered. “The watchman out there is
five minutes late, but may pull the box any
wminute,”

“Well, don't take any chances. Start at
once, and report over the line as soon a8
pos=ible."”

The line inspeector plcked up his portable
‘phone outfit, which enables him to commu-
nicate with the central office at all times
by connecting to any of the company's lines,
and left the office.

He had been gone only a few minutes
when one of the instruments started to
“epmwe in"”

Click — click-click-click-click — click-click-
elick.

“There's one-forty-three coming in now,”
said the superintendent, “Charlie will have
his trip out there for noth——"

Click — click-click-click-elick — elick-click-
click.

“One-forty-three, fire!” The operator
wheeled ‘round in his chair and made a
dash for the sending key which slgnals the
main office of the city fire department, and
in fifteen seconds the apparatus of six en-
gine companies was thundering through the
streetz on the way to the blazing factory.

The first signal of one round was the
regular watchman's e¢all, but when two
rounds came in it showed that the watch-
man had discovered a fire and had broken
the glass in the box and pulled the lever.
In a few seconds the instrument began
clicking again.

“One-forty-three,

thermostat,” said the
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operator, as he looked at the clock and en-
tered the report in the record hook.
“Thermostat, is it? Well, that shows the
advantage of having the automatic equip-
ment. Even if the watchman had neglected

Automatic Sprinkler Head

bis duty entirely, the thermostats would
have n us the alarm. There will prob-
ably be ¥ sprinkler alarm very soon now.”

The thermostats, which are distributed
over all parts of the factory, comsist of
small copper terminals held by a fusible
solder which melts at about 160°. They are
all connected by wires to a transmitter-box
and when any excessive heat melts one or
more of them the cireuit is broken and re-
leases a magnet in the transmitter-box. This
allows a clockwork to revolve a notched con-
tact wheel two revolutions, thus sending to
central office the regular thermostat signal
of two rounds.

The automatic sprinkler heads work in
somewhat the =ame manner. They are dis-
tributed over all parts of the ceilings, being
spaced about 8 or 10 ft. apart, and are all
connected to a system of water pipes. A
small plug, or stopper, in each head pre-
vents the water from flowing out normally
and is kept in place by two toggle levers
connected by a link (shown at L in eut).
The link is made of two pleces of metal
goldered together by a wvery fusible solder
which melts at 165°, When the solder on
the link melts, the pressure of the water
pulls the two halves of the link apart, and
forces the plug out. The water then rushes
from the opening at the rate of a barrel a
minute, and, striking the deflector at the
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top, is spread in all directions, thus drench-
ing everything in the vicinity, and in many
cases entirely extinguishing the fire.

When a sprinkler head zoes off, the flow of
water through the pipe opens a check valve
in the line and, by suitable electric connec-
tions, a circuit is thereby broken, which eir-
cuit connects to the transmitter-box men-
tioned above. This releases a second magnet
in the transmitter-box and the fact of the
open sprinkler is thus made known to the
aperator at the central office.

The water from an open sprinkler head
continues to run until the supply tank is ex-
hausted, or until some one shuts it off, but
the valve for this purpose cannot be closed
without sending a trouble signal to central
office. If it were not for this, the valves
might be closed for some purpose and then
left in that condition, a state of affairs
which would make the whole sprinkling sys-
tem unreliable,

“What's coming in on that wire now?”
inquired the superintendent.

The operator went over and examined the
tape. “Sprinkler alarm.”

“Watchman's alarm, thermostat, and
sprinkler alarm, all in less than two min-
utes! Must be guite a fire, and in a place
like that, if not checked quickly, will soon
be past all control.”

There were several minutes of silence
then, interrupted only by two or three
watchman's calls from other places, all of
which were punctual.

At last one-forty-three came in again.
“Sprinkler wvalve shut off,” exclaimed the

operator,
“What! The sprinkler walve shut al-
ready? Can’t be much of a fire, or else——"'

the superintendent reached for the tele-
phone directory. “Somebody might be tam-
pering with the sprinkler system."”

Sprinkler Head Alarm



POPULAR MECHANICS

“What place near there would be open at
this time of night?" he said, half to him-
self, as he began turning over the leaves of
the directory. “We've got to find out how
things are going out there.”

But his search was soon interrupted.

Click — click-click-click-click — elick-click-
click. One round; that was the regular
watchman's signal, if given at the proper
time, but it now indicated that one of the
line men desired to communicate with the
central office. The superintendent picked
up a telephone and plugged into the instru-
ment.

“Hello, Charlie! What's the matter out
there?" A brief pause, and then, “What's
that? The watchman tried to put out the
fire himself? Well, this will teach him to
pull the box immediately the next time he
discovers a fire. The fire is all out, is it?
All right. Good-bye,” and thus ended the
state of excitement which started by the
failure of a signal to come in at the proper
time.

The factory im which this fire occurred
was occupied by furniture manufacturers,
who had stored large quantities of excel-
sior and unfinished furniture parts in the
room where the fire started. The men had
been careless in allowing the excelsior to
become scattered around loose and it is evi-
dent that the flash heat produced by the
combustion of this material was sufficient
to fuse the thermostat and two sprinkler
heads hefore the fire had gained much head-
way.

The timely arrival of the fire department
then prevented any further danger, and
quickly subdued a small spreading flame,
which, had it not been extinguished, might
have zet fire to quantities of turpentine and
other inflammable material close by.

The direct cause of the fire was never
ascertained, although every effort was made
to discover any possible clue that would lead
to its solution. It seems that the watchman
discovered the fire when it was a compara-
tively small flame and becoming execited,
tried to put it out instead of pulling the box,
but as fast ags he would extinguish it in one
place the flames would spread in several
other directions, until the whole room was
ablaze. He then pulled the box, with the re-
sults previously described, but had he failed
to do =o, the thermostats would have given
the siznal before it was too late.

———

Vaseline with a small amount of powdered
gum camphor added and heated over a
slow fire will keep tools from rusting.
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SQUARE END TIMBERS A SOURCE
OF DANGER DURING A FIRE

The accompanying illustration shows the
advantage of using beveled timbers in brick
walls. The timber shown in Fig. 1 in fall-
ing will overturn the wall as shown in Fig.
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Beveled Timbers Best

2, while the heveled timber shown in Fig.
3 will fall out easily as shown in Fig. 4.
The importance of observing this precaution
is shown by the reduction in the Insurance
rates of buildings having the beveled tim-

ber construction.
L

GOOD WAY TO CUT BOTTLES

Turn an eye, large enough to take the
gize of the bottles youn wizh to break, on one
end of a Y%-in. iron rod and leave a handle
about 21 ft. long. Put the tool in the fire
and heat to a shade over red, says a corre-
gpondent of the Blacksmith and Wheel-
wright. Put the hot eve of the toal aver
the bottle to the point where yvou wish it
cnt; turn the bottle around a few times,
then take it out of the eye and dip it in
cold water, and the cut will be just where
you intended.

-’



1022
LOCOMOTIVE WIND SPLITTERS

Radical Changes in Appearance Growing Out of High
Speeds

Locomotives with “beak casings,” which
now instantly catch the eve, may soon bhe-
come S0 common as to attract no unusual
attention. For the past 20 years the smoke-
stack has been steadily shrinking in size
and disappearing into the as steadily in-
creasing boiler, until now in the latest
American and Continental engines the
“npper works" of cab, dome, sand box and
stack are being brought closely to one level.

Much more attention has bheen given
abroad to the subject of atmospheric re-
gistance when running at high speed than
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A HICKORY CONVENTION

Delegates from the several thousand firms
in this country using hickory in their manu-
facturing held a convention to discuss what
they should do about it. They frankly ad-
mit it iz a hard propesition, and conditions
are actually alarming,

It was found that 250,000,000 ft. of hickory
is being consumed each year, and the end
of the supply is alreany within sight. While
maple users are substituting ash, there ap-
pears no available substitute for hickory to
any extent. A committee of 15, one each
from as many different lines of manufacture,
was appointed to make plans for conserving
the remaining supply and encouraging
planting.

Bavarian Locomotive--Speed 20 Miles an Hour

here, but American builders are likely to
adopt the same measures in the near future.
The theory is admitted, but the practice
has not yet been adopted. The illustration,
from the Railway Age, is of a large and
latest built locomotive, turned out at the
works at Munich, for the Bavarian State
Railways. With the exception of the wind-
gplitting features it will be noted as fol-
lowing American lines more closely than has
heretofore been adopted by foreign builders.
The front end, however, still suggests a
small boy who has just shed his front
teeth. _
—— - s —

The only woman captain on

the Great

Lakes is Mrs. Ogden McClurg, of Chicago,’

the Government recently
rank. She ecommands
yacht "'Sea Fox."
' .
It is estimated that the cement kilns now
in operation in the United 3° ies can pro-
duce 125,000 bbl. per day.

bestowing the
the T74-ton steam

WATER ANCHOR FOR BALLOONS

A water anchor of French invention has
been tested in several recent balloon trips
made by Dr. Julian P. Thomas, the New
York aeronaut. The anchor consists of a
cone-shaped canvas bag holding 200 gal.
of water and being attached at its mouth to
a wooden hoop. When not in use the
anchor is hung at the side of the basket. A
rope 150 ft, long is attached to it. The
anchor wasg un=zed successfully when the bal-
loon dropped into the Hudson river re-
cently, and again during a 225-mile balloon
vovage made by Dr. Thomas and Roy
Knabenshue. In the latter vovage a new
guide rope proved of great advantage, en-
abling the aeronauts to descend wherever
they liked, for meals or to get their hear-
ings. The long trip was made without
mishap.

e, -

The harder a metal is, the less friction it

produces,
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EXPERT ON FIREPROOFING

Gen. Wm. Sooey Smith says that slow
combustion of buildings can be secured by
carefully whitewashing the inside and ouc-
gide with fireproof material laid on with a
brush. Fire departments claim that they
can extinguish almost any fire if only it 1s
prevented from spreading too much before
they can bring their engines into play. It
is of the utmost advantage to protect each
building from the danger of taking fire in
case of the burning of its neighbors, and
this can be at least measurably done by the
whitewashing suggested.

The essential characteristics of a fire-
proofing material for buildings are:

First—It must itself be incombustible.

Second—It must be as nearly as possible
a non-conductor of heat.

Third—It must be strong and durable.

Fourth—It must endure heating to red-
ness and plunging into cold water without
cracking.

While there are many so-called fireproof-
ing materials in use for which these quali-
ties are claimed, there was, up to a very
recent period, not one of them that was a
good non-conductor of heat, and that would
stand heating to redness and being plunged
into cold water while red hot without flying

to pieces.
el — ———

GASOLINE MOTOR FREIGHT BOATS

From the gasoline launch to a well devel-
oped freighter is a logical progression, and
vessels of this type are rapidly increasing.
Several have been built on the model shown
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in the illustration, which is 120 ft. long,
21 ft. 8 in. beam, and draws 4 ft. 6 in. The
gngine is 4-cylinder, each 11 in. diameter by
12 in. stroke, and weighs 11 tons. A re-
cent trip of 230 miles was made without a
single stop. In still water a speed of 9
miles an hour is attained on 9 gal. of
gasoline per hour; or one gallon per mile
per hour. Boats of this class are intended
for use on inland waters, although one 18
running in the Gulf, out of New Orleans.

-

HOUSEBOAT WHICH FOLDS UP

A Canadian inventor has produced a
houseboat in which the roof ean be raised
while the sides and ends of the cabin are

Folding Houseboat

folded down on the deck. The roof iz then
lowered and the boat occuples very little
space., For passing under low bridges
where otherwise the boat could not go, the
device is convenient, as the folding process
requires but little time.

Gasoline Freight Boat for Inland Waters
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GIGANTIC FLOATING CRANE

The building of a vessel, or any other
large construction which exeeeds in size all
ite predecessors, always involves more or
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SURVEYING FOR SUPERIOR-HUDSCN
BAY CANAL

Two surveving parties are now engaged
in running lines north and south for a
canal to eonnect Lake Superior and Hud-

son Bay., The southern end of the ecanal
will be at Port Arthur, Canada, it is ex-
pected.  James J. Hill is backing the proj-
ect, which will tap a vast and rich section

af the Canadian wilds.

Floating Crane for Handling Huge Vessel's Machinery

less machinery and equipment of propor-
tion= until then unheard of and is apt to set
a new standard for many and wvaried lines
of industry. The new mammoth Cunarders,
“Lusitania” and “Mauritania.” now building,
have not been behind in this respect. Our
illustration shows a gigantic floating crane
being used in fitting the “Mauritania” with
her boilers and machinery.

The crane is mounted on a barge 90 ft.
long and 77 ft. beam which has four sets
of propelling machinery and a speed of six
miles an hour. The grane will lift 140 tons
at an outreach of 44 ft. beyvond the front of
the pontoon. Two other lifts are of 5 tons
and 20 tons capacity.

e -

The railways of Great Britain employ
600,000 men, of whom 200,000 are engaged
in track repairs.

WIRELESS BLOCK SIGNAL SYSTEM
FOR SEAS

A wireless bloek =signal system for the
seas is declared to be possible through a
new apparatus which acts over a short
radius, even as short a distance as a half-
mile, the field of operation being limited at
will. The device could be used to notify a
vessel of the proximity of other wvessels in
a fog or heavy weather, and so prevent col-
lisions.

e - - —

It is sald that a stream of water dis-
charged under several hundred pounds
pressure will resist the blow of an ax. The
ax rebounds from the water as it would
from a bar of steel.



POPULAR MECHANICS

-1025

FUTURE SUPPLY OF TELEPHONE POLES

Present Annual Requirement for Renewal Alone 2,650,000 Poles-=Demand
Increasing

At the present time there are about 800,
(00 miles of pole line (telephone and tele-
graph) in operation in the United States.
By far the greater part of this mileage is
located in the East, but the linking up of
the ecities, villages and rural districis of the
West is proceeding at such a rapid rate,
while the increase of mileage in the East
has by no means reached its limit, that it is
safe to declare that the greatest growth of
the telephone system is still before it. With
this prospect the question concerning the
pole-line construction companies, is the

future source of supply of poles, timber for
The Year-

cross-arms and insulator pins.

several of the oaks are used. For cross-
arms, longleaf, shortleaf, and loblolly pines
of the South and Norway pine of the North
are used; also cedar, cypress, spruce and
red fir. For insulator pins, black locust is
the best of all woods, but the supply has
been so depleted, other woods as substitutes
are being tested.

As a measure against future distress from
scarcity of poles both the government and
the telegraph and telephone companies are
carrving on extensive experiments in the
preservative treatment of poles, tending both
to lengthen the term of service of the pole
and also to adapt new species to this pur-

Treating Chestnut Poles by Tank Method

book of the Department of Agriculture for
1905 says:

“Assuming that the 800,000 miles of pole
line are constructed on a basis of 40 poles
per mile, and that each pole contains an
average of 20 cu. ft., it will be seen that
there are now in use 32,000,000 poles, repre-
senting 640,000,000 cu. ft. of timber. If the
average length of life of these poles is 12
years, there are annually needed, for the
maintenance of the present lines alone, over
2 650,000 poles, containing approximately
53,000,000 ecu. ft. of timber; and if it re-
quires 60 years to grow a pole, to maintain
the supply there should be five poles grow-
ing for every one in use, or 160,000,000 poles
for renewal merely, besides what the exten-
sion of business will call for.”

The timbers chiefly used for poles are
chesinut and Northern, Southeri and Idaho
cedar. Also, longleaf and shortleaf pine, red
cedar, cypress, redwood, locust, catalpa and

Treating White Cedar by Brush Method

pose. Three treatments have been employed
in these tests, two of which, the brush and
the tank treatments, have proven practicable,
Preliminary experiments were concerned
with the seasoning of the poles. It was
found that tho=se cut in the winter dry more
regularly and at the end of six months are
better seasoned than those cut in the spring
and summer. Also, that soaking in water
for from two to four weeks hastened the
rate of subsequent seasoning. Shrinkage
was found to be less with air seasoning
than with the application of artificial heat.

In nearly all parts of the country the sec-
tion of the pole subject to early decay is the
part immediately above and immediately be-
low the ground line; therefore, this is the
part on which the preservative iz used. The
brush method consists in applying from one
to three coats of preservative to the outside
of that part of the pole between 2 ft. and 8
ft. from the butt, the time between
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applications ranging from a few hours to
two days. Poles treated were weighed, ex-
amined and tested in every way possible,

The tank method consists of soaking the
butts of the poles in tanks so constructed
that the poles lay at an angle of about 20°,
The butts of the poles are immersed for a
distance of about 8 ft, in a tank containing
cold preservative, which is gradually heated
by a fire underneath the tank until a tem-
perature of from 240° to 270° F. is reached.
This temperature is maintained for about
five hours, when the fires are drawn. The
poles are left in the tank for several hours
after the preservative has become cold, so0
that the entire treatment consumes about 24
hours, By this method a penetration of
about 14 in. is obtained.

The cost of a green pole at the setting hole
may be put at 35; of a brush-treated pole,

$5.40, and of a tank-treated pole, $5.65. The

B0 FEARS ZEMVICE Estimated Life of Tank-
Traated Pals

191 FEARS ZERVICE Time Pole. Most Lasi T
FPay For Tank Treatment

IEFFEAAD SEANIEE Estemated Life Of Bruak
Treated Fole

| 28 veama scavice Time Pols Must Lust o

FPay For Bruak Treafmant

rEPEARY SLRVICE Eatimateds Life Of
Gragn Pole

Diagram Showing Value of Treatment

average life of the green pole is about 12
years; of a brush-treated pole, 16 years, and
of a tank-treated pole, 20 vears. By apply-
ing a formula for calculating the annual
charge on an expenditure occurring now
and recurring regularly, we find that with
interest at 4 per cent the annual charge for
a green pole is $0.5328, for a pole treated by
the brush method $0.4634, and for a pole
treated by the tank method $0.4157. A com-
parison of these annual charges shows that
by using a pole treated by the brush method
instead of a green pole an annual saving of
about T cents is effected, while if a pole
treated by the tank method is used the an-
nual saving will be about 12 cents., The dif-
ference between the annual charges for
poles treated by the brush and by the tank
method is 4 cents,

These small savings may zeem insignifi-
cant in themselves, but if we apply them to
the 32,000,000 poles in use we have the fol-
lowing figures as the annual saving by using
treated poles instead of green poles:

By brush method..... i ... 32,240,000
By tank method.................. 3,840,000

BgE # & 3 &
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These savings represent the value at the
getting hole of 415,000 poles if ireated by
the brush method and 678,000 poles if
treated by the tank method.

In setting the poles with a view to noting
the effectz of the preservative, 300 seasoned
30-ft. cedar poles and the same number of
chestnut poles, some treated and some un-
treated, were used in a Georgia telephone
line, a section of the country where wood
decayvs rapidly and therefore results could
be obtained in the shortest possible time. A
treated pole was placed bhetween a green
and unseasoned pole in every instance 80
that conditions are uniform and fair. Sev-
eral wvears must elapse before conclusions
can be drawn, but the importance of the
work and the results already obtained are
such as to warrant increased endeavor along
this line.

& -

WINDMILLS ON SAILING SHIPS

Work the Pumps While the Men Sleep

Ocean going sailing wvessels, those which
have no steam or gasoline engine power for
hoisting purposes, can now be supplied with
a pumping outfit operated by one or more
windmills, There iz always more or less
leakage in even the best boats, and the
bilge pump = az necessary an adjunct as
the compass. On most sailing vessels these
pumps are worked by hand, the process be-
ing very monotonous and tiresome. The
windmill apparatus, which is a patented
affair, can be placed elther at the top of the
mast on schooners which have their fore-
topmasts down, or two or three feet abreast
of the main or mizzen masts, and clear of
the sail and boom. The pumps already in
use can be utirized for the new system,
which is specially recommended for light-
ships and other anchored crart.

Windmill for Operating Bilge Pumps
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A windmill on a ship would look as un-
usual as an anchor on a barn. but the idea
is so practical it is likely to come into
general use on vessels which use sails
entirely for propulsion,

L

A LOCK WITH FOUR KEYS

An improved type of hotel lock, which has
recently been placed on the market, is pro-
vided with four different keys, as shown in
the illustration. The first, or guest key,
will unlock the door from the outside, only
when not locked with any of the other keys.
From the inside, however, it will operate
at all times, and when the door is locked
from that side the knob on the other side
cannot be turned. The stationary knob then
indicates that the room is occupied, so that
the maid will not unnecessarily awaken or
disturb an occupant by inserting the mas-
ter or floor key in the loeck. When the door
is locked from the inside by the guest key,
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the key cannot be taken from the lock, thus
always insuring the key being in the lock
in case of fire or other emergency.

Next in order ig the master or floor key,
designed for a maid's use, and operative
on the locks of all rooms on a floor when
not locked on the inside.

Then comes the grand master key, which
throws the locks on all rooms in the hotel
when not locked on the inside.

The fourth =stvle of key is the emergency
keyv, by the possession of which the locks
on all room doors in the hotel ecan be un-
locked from the outside, even when locked
from the inside with the guest key in the
lock, This key is designed exelusively for
the use of the proprietor or manager, and
kept, for instance, in the office zafe, accessi-
ble only to the owner or his designated rep-
rezentative, for use only in case of great
necessity, as, for example, fire, =sickness,
siicide or other unnatural occurrence in
the room.

S,

Four Keys for Hotel Locks
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NEW RACK LOCOMOTIVE FOR
PIKE’'S PEAK

The rack railway up Pike's Peak has re-
ceived a new locomotive. It will burn oil
instead of coal, the fuel tanks holding 325

Rack Locomotive that Burns (il

gal. The engine weighs 60,000 1b.: is
equipped with hand, steam and water brakes,
and has a tractive power of 25,284 1b. The
maximum grade on the line is 25 per cent.

el > - ——
A NEW CRANK MECHANISM FCR
GAS ENGINES
In gas engines as usually constructed

(i. e., with the crankshaft on the center line
of the cylinder) the power stroke and ex-
haust stroke are both equal, the angle of
each being 180%; bhut in a ecrank mechanism
recently patented and shown in the accom-
panying sketch the power stroke is consider-
ably longer. This is accomplished by plae-
ing the crankshaft off center, as shown, and
if this arrangement is not detrimental to
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Motion Diagram of Crank Mechanism

the wearing qualities of the eylinder, it may
possibly prove a great advantage in future
gas engine construction.
— e
A sensitive thermopile and galvanometer
will detect the heat radiated by a candle two
miles awavy.
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DANGERS OF CITY LIFE

The danger of sudden death from hostile
savages and dangerous beasts that infest
an African jungle is not necessarily as great
as those which overtake the strenuous
dweller in a great city. Every time he
walks a business street he is in peril from
dangers he seldom or never sees and of
which he has no knowledge.

Beneath the sidewalks are steam bollers
weakened by long use and over-work which
may let go at any minute; and stores of
dangerous explosives and chemicals; like-
wise accumulations of gas which only wait
the moment when some electric wire emits
the spark that =ets it off. Towering above
his head rise story on story of lofty sky-
gerapers, with hundreds of open windows
from any of which a careless occupant may
drop some article that in its fall of two or
three hundred feet becomes as deadly as a
cannon ball.

Painters and window washers may drop
pails or tools, and frequently lose their own
lives and endanger others when they miss
their hold, or some rope breaks and drops
them into the street below. The wonder
really is that the fatalities are so few.

The transportation systems, however, are
the ones with the big death list to their ac-
count. Were all the people who are killed in
a single month by teams alone to lose their
lives in a fire or railway accident, the daily
papers would devote columns to the event.
Oceurring one at a time the fatal incident
causes no excitement and receives only a
few lines in an obscure part of the paper.

Chicagoans perhaps take more chances
than residents of other cities, or it may be
for other reasons that its death roll from
street accidents are larger than in any other
city in the world, in proportion to popula-
tion. During the first seven months of 1906
there were killed 259 persons, while 2,671
were injured. Last vear’'s record was 425
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killed and 4,535 injured. For this yvear the
causes of death are divided as follows:
Trains killed 128, street cars 75, teams 59

and automobiles 7.
i

TUNING PIANOS BY TELEPHONE

Among the inecreasing number of uses to
which the telephone is put is that of tuning
pianos, even at long distances. A man at
South Bend, Ind., called up a piano tuner
at Wabash, Ind., 64 miles distant, advising
him that a new instrument needed tuning.
The tuner told the owner to sound the in-
strument, which was near the phone, and
then gave directions for changing the ten-
gion. The piano was then sounded again

and pronounced in perfect order.

ELECTRICITY AS A FIRE HAZARD

The newspaper reporter has long found an
easy and plausible excuse for city fires in
the stereotyped “crossed electric wires.” In
the earlier dayvs when less attention was
paid to careful wiring and insulating mate-
rials were of an inferior quality, and elee-
tricans were less competent and experienced,
there doubtless were frequent grounds for
the charge.

Largely through the worlk of the Fire Un-
derwriters, restrictions and requirements
have become standard which safeguard elec-
tric wiring to such an extent that the old
hoodoo is fast becoming obsolete. For in-
stance, in New York city the fire losses
from 1902 to 1905, inclusive, which were
traceable to defective wiring or other elec-
trical causes, were only 361 cases with a
total loss of $207,610. The electrically caused
fires were only 1.34 per cent of the whaole,
and the losses 1.15 per cent of the whole.

— -

Turpentine is better than oil for use when
drilling hard steel, saw plate, ete,

Seven Months® Record in Chicago



ONE=-MAN HAND SAWING MACHINE

Worked with Coil Spring

A one-man sawing machine, which, it is
gsaid, will cut a cord of wood in 40 minutes
and does better work in operating the saw
than where two men are required, is a recent
invention. The machine is operated by a
double acting coil spring adjustable to suit
either the weakest or the strongest man.
The coil spring is 10 ft. in length and 1 in.
in width and pulls when the operator feeds
and feeds when the operator pulls.

With this invention one man can fell trees
either on rough or on level ground and then
cut the timber into logs or wood. The ma-
chine is attached to a tree or log in a sec-
ond's time ready for operation and the saw
cuts straight into the timber from the first
stroke. It may be used with either a short
stroke or with a full sweep. The machine
welghs 8 Ib,; any sized cross-cut saw is
used in it,

HOW AN ACETYLENE GENERATOR WORKS

Intense Light Possessing the Physical and Chemica! Properties of Sunlight

The light coming from the sun consists of
several colors, which may be readily sepa-
rated by pasing it through a triangular
prism of glass. The colors thus formed are
the same as those found in the rainbow, and
are known as the solar spectrum. All of
these colors have a certain effect on the eyes
and the proportion of each that enters into
the composition of sunlight has proved to be
the most conducive to good vision. For this
reason the light from kerosene or gas is in-
ferior to daylight, as it contains an excess of
red and yellow light and has practically no
violet light.

The violet rays are the chemical rays and
possess all the health-giving and germ-
destroying properties which make sunlight
so beneflcial and desirable, They are also
the rayvs which cause plants to grow, and for
this reason plants cannot be raised by gas
lizht or any other light lacking in violet
rays.

The electric arc-light while possessing an
abundance of violet rays, is very unsteady
and produces an unconscious eve strain
which is very fatiguing to the nerves, This
is especially true of alternating current arc-
lights, where the fluctuations may be readily
seen by rapidly moving any bright object
such as a coin or pen knife, the effect being
very similar to that of moving pictures.

The acetylene light, unlike the electric are-
light, is very uniform and still has the de-
gired wiolet rays which make it resemble
sunlight.

The effect of these rayvs
iz apparent in the accom-
panying illustration,
which shows two lilies
raised under exactly the
same conditions, except
that one received sun-
light by day and acet-
yvlene light during the
night, while the other re-
ceived only the rays of
the sun.

The superior light of
acetylene is not the only
advantage it has over or-
dinary city gas. The
former is mueh egleaner
as it produces no soot or
smoke, when working
properly. It also pro-
duces less heat for the
same amount of light,
and consumes much less
oxvgen. There is prac-
tically no danger of asphyxiation from acet-
vlene, as it is less poisonous and of much
stronger odor than city gas, and the danger
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of fire i= now so much less than when the
first crude experimental devices were in use,
that the National Board of Fire Under-

Fig. Z==A Generator

writers no longer make an increase in the
insurance rate when acetylene apparatus is
installed.

The properties of caleilum carbide are now
s0 well understood that all the objections,
which were =0 obvious in the earlier generat-
ing apparatus, have been overcome, Instead
of dropping water into the carbide, as was
formerly done, the carbide is dropped into
the water,

The parts of a modern generator are
shown in Figs. 2 and 3. The ecarbide is con-
tained in a hopper, A, and drops on a revoly-
ing dise, B, the movement of which causes
the carbide to fall over the edge and drop
into the water below, The disc is turned by
means of the clockwork motor, C, which de-
rives its power from the weights, D.

As the carbide drops into the water it
forms acetylene gas, which rises to the sur-
face and passes into the gas holder, as
indicated by the small arrows. In order to
prevent residuum from accumulating in the
water chamber, an agitator, E, is provided.
It i= made of a heavy wrought-iron bar, con-
structed in the form of two paddles, which
are attached to an upright rod, the end of
which is formed into a crank in a convenient
position for turning.

As the gas passes into the gas holder, the
tank, F, is slowly raised until it nearly
reaches the top, when the chain, G, raises
the lever, H, and stops the motor. This

T
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stops the dise, B, and thus prevents any
more carbide dropping into the water. Some
machines have a second lever which operates
a little later, should the first one fail to
work properly.

The position of the weights is a fairly
accurate indicator of the amount of carbide
contained in the hopper, as the amount that
iz fed depends on the movement of the
weights. An interference device, which locks
the motor when the hopper is not properly
closed, prevents any mistake in operating.

As the gas leaves the reservoir, it goes
through the filter, J, where it passes through
several thickneses of felt, thus removing all
particles of lime, dust or other physical im-
purities in the gas, which wounld possibly
clog up the burners. These impurities in
the gas were responsible for the smoky
lights in the earlier acetylene apparatus.

A general view of the piping and installa-
tion is shown in Fig. 4. The generator,
usually placed in the basement, supplies all
the burners, which are connected by pipes in
the same manner that city gas is used. The
cost of the entire apparatus for a residence
is about $150, and the running expenses are
about $15 a year.

The discovery that has made the acet-
¥lene light a success commercially is that
of Moissan, who first produced ealeium ecar-
hide by the chemical combination of lime

Fig. 3==Section of Generator

and charcoal. The two ingredients, on being
mixed together and heated in an electrie
furnace, unite to form ealeium earbide,
which consists of one atom of caleium and
two atoms of carbon (CaC.).

When this substance comes in contact
with water, which is composed of hydrogen



and oxygen (H,0), the caleium displaces
part of the hydrogen, which then unites

Fig. 4.--Acetylene lllumination Installation--Generator
in Basement

with the carbon and forms acetylene gas
(CaC, + 2H,0=C,H, + Ca(0OH),).

Calcium carbide is also made with lime
and coke, or lime and coal dust. The mix-
ture iz put inte a crucible surrounded by a
wall resting on a metal plate, which acts as
an electrode. A large carbon rod passes
through the cover and acts as the second
electrode. A current of several hundred
amperes is then passed throngh the mixture,
whieh unites at a white heat to form cal-
cium carbide.

e . e —

WHEN NAVIGATION OPENS ON THE
YUKON

The arrival at Dawson of the first river
gteamer after its tortuous journey of 1,200
miles from the sea, is always the great event
of the vear. Its eoming is eagerly watched
for, and the welcome whistle of the first
boat draws the people by hundreds to the
dock. Although communication with the
outside world is maintained through the
winter by means of sleighs, the river trans-
portation is depended on for the bulk of the
freight traflic, and will be until more rail-
roads are bnilt. The ice went out this year
on May 11, and in ten days the river was
clear.

The growth of the North in the next ten
vears will astonish the world, for this ex-
panse of country of thousands of miles is
destined to be inhabited by man and it will
eventually supply all his needs,

The s0il is now heginning to produce just
as man tills it, growing all the vegetables
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and many of the grains. The earth is pro-
ducing coal, copper, gold, and many other
metals are being discovered steadily, while
the railway companies are driving their
steel rails over mountain and valley, tapping
the heart of the rich country.

At Dawson we have opened today a nar-
row gauge line of road which connects with
the Forks (12 miles), a mining center, and
by fall will be extended 30 or 40 miles more
and eventually will reach 75 miles from
town. Heavy dredging machinery is being
shipped here and this phase of mining has
proven to be very cheap and thorough, and
a safe investment. The ground is unfrozen
in many places which makes it easy to oper-
ate, and the frozen parts are quickly thawed
out with “steam points” in advance of the
dredges.—Contributed by C. W. Tennant,
Dawson, Y. T., July 16, 1906,
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NIAGARA POWER MILKS COWS

A pole line for power transmission from
Niagara Falls back into the state passes
over and along hundreds of farms. The
farmers are taking advantage of the oppor-
tunity to use electric power, which in this
case js cheap, for many of the daily oecu-
pations. One farmer, who has installed a
milking machine in his large dairy, is using
current generated at the Falls, cutting and
grinding feed, milking, cooling the milk by
mechanical refrigeration, and churning into
butter.

Really inventions are coming to such a
pass that one is almost in doubt as to which
is the greater wonder—the Falls themselves,
or the many utilities which are made pos-
gible by the great power plants at Niagara.

—_‘_-_*.—
SIGN CHECKS WITH THUMB MARKS

Instead of the cross mark used by illiter-
ate persons as a signature for many years,
an impression of the right thumb is to be
substituted. No two thumb marks are alike
and therefore there would be less chance
for forgery than when the cross mark is
used. Large concerns employing many illit-
erate men—chiefly foreigners—have lost
thousands of dollars through forged pay
checks; losses the thumb impression system
will at least materially decrease. Banks al-
ways take a deseription of the depositor, but
even this does not protect against forgery
where the cross is used, as persons fre-
quently change in appearance. The lines of
the thumb do not change.
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THE ARTIFICER SCHOOL OF THE NAVY

Where Young Mechanics
Receive Special Train=

ing for Work on
Battleships

Must be Able to Make
Repairs Without the
Usual Machinery
Found on
Shore

Graduating Class, June, 1906

This school was established at the Navy
Yard, Norfolk, Va., on the 10th day of
December, 1902, since which time fourteen
classes have completed the course of instruc-
tion. The aim and purpose of the school
are to give such instruction and training to
enlisted men possessing trades of black-
smith, painter, plumber and fitter, shipfitter,
carpenter’'s mate, and shipwright, as will fit
them for duty on ships afloat.

The faculty consist= of the naval construc-
tor of the Navy Yard, as head of the school,
assisted by a chief carpenter of the Navy, in
direct charge, and five civilian instructors,
who are practical mechanies representing
the respective trades taught, and especially
selected as to their fitness for this duty
from among journeymen emploves of the
Navy Yard.

The men who are sent to the school for
instruction usually have some knowledge of
the use of tools in their respective trades, or
show considerable aptitude for some par-
ticular trade. Many civilians are examined
in the school and at the reeruiting stations
for enlistment in the artificer branch of the
Naval service, and quite a number of men
who have served one or more enlistments in
the seaman or other branches, and who,
prior to their entry into the Navy, had
worked at some of the above mentloned
trades, or who have shown aptitude for one
of the trades during their serviece, are
assigned to the school for a course of in-

struction, and often prove to be excellent
mechanics..

The buildings assigned to the school for
workshops are well adapted for that pur-
pose, with good light and ventilation, and
comfortably heated in winter. In the main
building are located the headquarters of the
school, carpenter shop, paint shop, lecture
room, and model room. The model room is
provided with all types of hand pumps and
water eclosets, for the instruction of the
plumbers' class, and contains also an anchor
engine, hawse bucklers, a pneumatic “Long
Arm System”™ watertight door, with air com-
pressor plant complete for operating it; two
hand closing watertight doors, capstan,
model hatch, air port, and other minor inte-
rior fittings used on board ships. There is
a 38ft. iron hull model of the armored
cruiser type in this room, which was built
by the successive classes while under in-
struetion. The interior structural work of
this model is similar to that of an armored
cruiser, though not built to scale; the out-
side plating is put on with screws instead
of rivets, so the plates may be readily re-
moved to admit of interior observation. The
plumbers and fitters and shipfitters are lo-
cated in the inside fitters’ shop, where the
plumbers are provided with all necessary
forges, benches, bending tables, ete., and the
shipfitters have a conveniently arranged
shop, supplied with lathes, drill presses, a
double headed shaper, good vice benches,
and such other tools as they would be likely
to use on board ships. In the blacksmith

shop the men under instruction use hand
forges, such as are used on ships.
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Three months are allowed to complete the
course. The time is devoted entirely to in-
structing the men in practical work com-
prising their respective trades, and on work
they will be most likely to encounter when
assigned to duty on sea-going ships. The
instruction given here necessarily differs
very materially from that given in an ordi-
nary mechaniecal training school, since it is
not general, but for the purpose of training
the men to perform a specific class of work,
viz,, making repairs to, and maintaining in
an efficient condition, the hull and all in-
terior fittings and auxiliaries of a modern
man-of-war; as there is no available space
in a man-of-war to carry an assortment of
power machinery, except small lathes and
other iron working machines, it is, of course
necessary that a large part of the work be
done by hand; therefore the carpenters and
shipwrights are required to get out all their
work by hand. The blacksmith class are
given hand forges, and not allowed to use a
steam hammer. The members of the plumb-
ers’ class are required to cut all their pipe
and threads with hand dies; the shipfitters
must shear their plates with a sledge and
cold chisel, and drill most of the work with
the ratchet.

A general outline of the instruction given
in the different branches of the school iz as
follows:

Blacksmith Class—Welding in the differ-

ent ways, “jumping on" pieces, working
angle iron, making shackles, chain, bolts,
rivets, mast bands, eye holts, pad eyes, iron
work for blocks, and fittings likely to be re-

quired on board ship, that would have to be
made at a forge. In addition to the above,

blacksmiths are given special instruction in
the wperation of anchor and windlass en-
gines, ‘and in shackling and unshackling
anchor chain.

Shipfitter Class—Fitting angle iron and

plates, riveting, chipping, calking (iron and
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steel), drilling and tapping, putting on hard
and soft patches, care and maintenance of
manholes, power and hand-clesing watertight
doors, valves, etc.; making repairs to, and
operating anchor and windlass engines, ma-
chine work on lathe, shaper, and drill press,
cutting threads on pipe and bolts with hand
dies, the use of the red lead gun, and stop-
ping leaks with cement and otherwise. They
are required to fit plates and other parts of
the structural work cn the hull model of
the armored cruiser in the model room, to
familiarize themselves with the interior and
under-water arrangement of frames, longi-
tudinals, outside and inner-bottom plating,
watertight bulkheads, ete.

Plumber and Fitter Class—Lead work,
pipe fitting, pipe bending, sheet brass, gal-
vanized and black sheet iron working, brag-
ing, working copper pipe, and tin work,
overhauling the different makes of hand
pumps and water closets used in the Naval
service, cutting threads on bolts and pipe
with hand dies, driving rivets, and calking
metal. The class is given lectures on the
pumping and drainage system, method of
gounding compartments, and precautions to
be taken for the prevention of galvanie
action on the hull and fittings, and mainte-
nance of the sanitary arrangement. They
are also required to keep a journal, in which
they collect much wvaluable information on
the general plumbing arrangement of ships,

Plumbing Class at Work
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Learning to be Ship's Carpenters

Carpenter’s Mate and Shipwright Class—
Carpentry, cooperage, joiner work, block
making, repairing boats and boat gear,

spars, oars, etc.; ecalking seams in wooden
decks, and cutting threads on bolts with
hand dies.

Painter Class—Painting iron and wood

work inside and outside, cabin and hard
wood work, and mixing all kinds of paints
and stains by the different formulse as used
in the Naval service. They are also re-
quired to keep a journal, in which they
gather from time to time much valuable
information on ship painting generally.

In addition to practical instruction, all
the classes are given lectures on the nomen-
clature of parts and fittings of ships, the
method of sounding compartments to detect
the presence of water, taking the draught of
a ship, determining locations by the system
of compartment numbers as used on ships
of the Navy, and various other subjects re-
lating to the care and preservation, mainte-
nance and operation of watertight doors,
hatches, ventilation systems, etc,

The fifteenth class now under instruction
has a total membership of 45. The Iast
class completing the course May 31, 1906,
had 34 men to qualify in their respective
branches, which consisted of blacksmiths,
painters, carpenter’s mates, shipwrights,
plumbers and fitters, and shipfitters. Since
the establishment of the school certificates
of graduation have been given to 479 men,
of whom 54 were blacksmiths, 73 carpenter’s
mates, 136 shipwrights, 28 shipfitters, 950
painters, and 98 plumbers and fitters. These
men were sent to sea-going vessels to per-
form the duties of their respective rates,

i

When drilling, turning or reaming malle-
able iron, use kerosene oil

LEAD WOOL FOR CALKING PIPES

A new method of making pipe joints has
recently been developed in Germany and is
now coming inte usge in this country. The
discovery that has made this method possi-
ble is that of manufacturing lead wool, a
material consisting of =small thread-like
strands of lead. This strange, spongy sub-
stance requires no melting, but is simply
stuffed into the cavity between the pipes and
then hammered, much as the dentist’s gold
is hammered in filling a tooth.

In this process the preparation of the
mold and the operations of melting and
pouring are obviated, and much less lead is
required in making the joint, as may be
seen in the illustration. Another advantage
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is that while the hot lead contracts in cool-
ing, therehy leaving spaces between the
lead and the pipe, except in the immediate
vieinity of the calked portion, the lead wool
fills the entire cavity and makes a perfectly
tight joint.
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All the articles ap=
pearing in this de-
partment are reprint=
ed in book form at
the end of each year.

SHOP NOTES

Contributions to
this department are
invited. If you have
worked out a good
idea or know of one,
please send it in.

LAYING OUT AN ANGLE WITH
SCALE AND DIVIDERS

To lay out any angle without other tools
than a scale and dividers, strike an arc
with a radius of 3.58 in. and count every %
in. on the are a degree. For many purposes
a radius of 3{; in. will do, the error being
one degree in 360.

EXPANSION JOINT SUBSTITUTE

As long steam pipes change their length
a considerable amount, due to the expansion
and contraction which takes place during
changes of temperature, an expansion joint
is needed to take up this motion, which
would otherwise break a fitting or cause a

Expansion Joint Made of Pipe and Fittings

leak. When an expansion joint is not avall-
able, however, the device here shown will
prove an excellent substitute. The nipple,
A, is of such a length that the center lines
of pipes B and C will coincide. Four com-
mon ells and two street ells will be the
only fittings required, the cost of which
will compare favorably with an expansion
joint.—Contributed by Frank J. Borer, 230
Rankin St., Elizabeth, N. J.
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CEMENT FOR WOODWORK

The following cement will be very hard
when dry, and will adhere firmly to wood:
Melt one ounce of rosin and one ounce of
pure yellow wax in an iron pan, and thor-
oughly stir in one ounce of Venetian red
until a perfect mixture is formed. Use while
hot.

ANOTHER QUICK REPAIR FOR
LEAKY PIPE

To repair a leaky pipe with the pressure
on, simply wrap the inner tube from a bicy-
cle tire around
the lealk,
stretching the
rubber tightly
and winding
around the pipe
in a manner
similar to that
employved by
physicians
in bandaging a
limb. Continue
in this way un-
til the leak
atops, and then
tie a knot in the rubber. This repair will
often hold for yvears, and it only takes a few
minutes to apply it.—Contributed by F. D.
Munger, Oconomowoc, Wis,

NS~/
WATER MUFFLER FOR GASOLINE
ENGINE

A pail of water makes a very simple but
most effectual muffler for a gasoline engine,
The illustration shows how it is used. The
pail is partly filled with water and the end

Cheap Gas Engine Muffler

of the exhaust pipe is earried below the sur-
face, thus causing the exhaust to bubble up
through the water.—Contributed by Walter
Weber, 643 W. 46th St., Chicago, Ill.
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INEXPENSIVE AND USEFUL RATCH-
ET WRENCH

The ratchet wrench illustrated was orig-
inally designed for use in ecar repair work
for removing nuts from the bolts of split
gears, but is also useful for removing square
or hexagonal nuts so located that they are
hard to get at.

CONE=~SIDE VIEW

.

HANDLE CONE - EFONT VIEW

Detalls of Ratchet YWrench

A cone-shaped device takes the place of
the jaws In the ordinary form of wrench.
This cone on the interior is hollowed to the
form of a hexagonal pyramid which will fit
moat of the nuts generally in use. The cone
fits into a circular opening at the end of
the handle., A small steel pin inserted in
the handle and held in place by a split key
serves as a ratchet and engages with small
indentations in the surface of the cone, says
the Electric Railway Review. The wrench
will work either right- or left-handed, de-
pending on which side of the opening in
the handle the cone is inserted. It is said
that this wrench ecan be made for about 75

cents,

HORSEPOWER OF A GAS ENGINE
REDUCED BY HIGH ALTITUDES

A gas engine giving 10 hp. in Chicago will
give only & hp. in Denver and if moved
to the summit of Pike's Peak would give
only 5 hp. This is due to the difference in
atmospheric pressures of the places men-
tioned.

Other conditions remaining the same, an
engine while consuming the most gas will
give the most power. By consuming, in
thig case, is meant actual combustion and
not simply the wasting of gas which oceurs
when the mixture is too rich.
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In Denver, where the atmospheric pres-
sure is less than in Chicago, the amount of
air taken into the cylinder during each eycle
will be correspondingly less and will there-
fore be unable to support the combustion
of as great a gquantity of gas. The amount
of compression is reduced as well and this
also results in loss of power.
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FASTENING ON A GUITAR BRIDGE

The method 1 adopted for gluing on a
guitar bridge I believe is original and a
valuable kink for those players placed in a
similar position. Soon after purchasing the
instrument the bridge became detached,
there being a tremendous strain exerted hy
the strings, and it was returned to the
dealer to be repaired. He glued it on and
in addition put in two serews with nuts,
one at each end of bridge; yet it again
came off soon afterward. As the dealer ran
a first-class repair shop, 1T decided that it
would be useless to go elsewhere, but to
iry the job myself.

I cut off about & in. of the largest diam-
eter hardwood curtain pole 1 could find and
planed a flat surface about %, in. wide.
Into this I drilled six holes a trifle amaller
than the root diameter of a 4-in. wood
gerew having a round head, and at a dis-
tance apart corresponding to the holes in
bridge. Thiz block, A in sketeh, was in-
serted in the sound hole of the instrument
and placed under the string holes. Placing
a strip of wood, B, drilled with correspond-
ing holes, under the heads of the screws,
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Gluing Bridge on Guitar

they were screwed into the block as hard as
possible, Of courze, the glued surfaces of
bridge and sound-board were first cleaned
with sandpaper and slightly warmed. By
this method [ secured a pressure impossible
by any other means adaptable to the condi-
tions, and costing practically nothing. Of
course, any block of hard wood would an-
swer the purpose, but curtain poles hap-
pened to be plentiful at the time.—Contrib-
uted by R. E. Bates, Mansfield, Mass,



HOW TO DRILL BRICK, CEMENT,
STONE, ETC.

Seeing an article in Shop Notes describing
a method of making a drill for small holes
in brick and cement, reminded me of a drill
for making larger holes, which I have used

Drill for Brick

with great success in perforating walls over
a foot thick.

All that is needed is a piece of 3{-in. gas
pipe with the end cut off square and cut
with teeth as shown in the sketch. The
teeth may be cut with a three-cornered file,
and should be of a liberal number and all
the same length so that each tooth will do
its share of cutting.

In using this drill strike light, quick
blows with a machinist’'s hammer, at the
game time revolving the pipe.

If a very deep hole is to be drilled, usze a
short pipe at first to get the hole started,
finishing with a longer piece, and if the
teeth become very dull, remove the drill and
sharpen with a file—Contributed by Stoke
Richards, Santa Clara, Cal.

R

DEVICE FOR FILING FLAT

In filing flat—a very difficult operation—
the device illustrated will be found con-
venient. The illustra-
tion is an end view.

A block, A, of metal
or wood and slightly
rounded on the top is
e caught in the wvise by
the part B. Pins, C,
hold the piece to be
filed on the rounded top as shown. The file
is worked backwards and forwards on the
work, says the Model <ngineer, London,
and the rounded top allows the job to rock
to accommodate the motion of the file, and
no difference how the file is pushed about,
one is always filing flat.

COLD WEATHER VESTIBULE FOR
SHIPPING ROOMS

In transferring freight from the shipping
room to a box car in winter so much cold
air enters with the opening of a door that
it is often uncomfortable to work in the
room. One company, sayve Machinery, got
around this difficulty by devizing a handy
vestibule which folds up bellowslike against
the side of the building when not in use,
The device is shown in the sketch.

A light rectangular framework, B, sur-
rounding the shipping door is fastened to
the outer wall. A similar framework, A, is
connected to this by two swinging arms, D,
on each side, and between these two frames
is fastened the tube, C, of heavy close-woven
duck, or some other similar material. When
the box car is in place, the weight of the
outer framework, A, acting on the arms, D,

The Vestibule in Place

tends to hold it firmly against the side of the
car, thus forming an enclosed passageway
between it and the building tight enough to
prevent the wind from entering to any great
extent.

_—.-Q._-_.’__
TO CLEANSE MERCURY

Put a 10 per cent solution of nitrie acid in
an iron ladle and add the mercury. Place
the ladle over a blacksmith's forge, says
Machinery, until the nitric acid boils. The
dirt will rise to the top and the mercury,
perfectly clean, remain at the bottom. Do
not let the mercury boil, the fumes are poi-
SONOUS.



HOW TO MAKE A MILLING CUTTER
WITHOUT BACKING

The ordinary milling cutter, shown in
Fig. 1, has the teeth backed off, or, in other
words, cut away for clearance between the
tooth and the work at all places except the
cutting edge. This is a condition that is

Fig. 1 Fig. 2
Backed and Unbacked Milling Cutters

necessary in all machine tools, and is usu-
ally very difficult to obtain. This is espe-
cially true of milling machine cutters where
the backing is usually done by hand in a
special lathe, or in very expensive machines
uszed by tool manufacturers.

To obviate the necessity of backing, the
cutter can be made as shown in Fig. 2.
Then when it is tempered the teeth will
spring back, as shown exaggerated at A,
and give a slight clearance at the backs of
the teeth.—Contributed by L. G. Harren, 14

Barnett St., New Haven, Conn.
—_— ————

SPARK PLUG EFFICIENCY

A spark plug that emits a long-distance
gpark outside the cylinder, will not always
do the same within the cylinder in the mid-
dle of a highly compressed charge, says the
Automobile, It may be weak or fail en-
tirely at the critical time. The vigorous
spark is the effectual one.

i
-

ONE MAN TO CARRY LONG
LADDER

One man can
carry a long,
heavy ladder
with ease by
using the device
illustrated here-
with, Little
blocks slide
along a shaft
adjustment to the ladder’s width and

for

into these hlocks the ends of the rails fit.
Then by taking the other end of the ladder,
one can wheel it to any point desired. The
wheel should be made of a piece of plank.

. .

INFLATING AUTO TIRES

For the proper inflation of auto tires a
good registering pump is necessary. Press
the valve in with the pin in the cap to make
sure it does not stick. Raise the pump
piston to the top of the eylinder and push
all the way to the bottom, says the Auto-
mobile, giving full steady strokes. Each
time the plunger descends the gauge pointer
will fluctuate more or less beyond the cen-
ter of equilibrium, according to the rapid-
ity of the stroke. To find the constant pres-
sure, a full, slow stroke should be given,
and mear the end the plunger should be
held stationary, equalizing the pressure in
the pump and tire. The gauge pointer will
then slowly find its balance and remain sta-
tionary, pointing to the figures of the real
pressure in pounds.

If the tire is inflated with air at 68° F.,
the increase of pressure by reason of the
temperature of the air in the tire being
raised by frictional heat will not be suffi-
cient to cause it to burst.

—

TO PRESERVE HEADS OF STEEL
TOOLS

When the head of a cold chisel or other
tool becomes flattened as shown at A, do
not continue using it but heat to a dull

Effects of Crystallization

red and then dress the head as shown at B.
Simply grinding the head, without heating,
will not be satisfactory, as the steel is usu-
ally crystallized at the flattened end and it
is necessary to heat it in order to restore its
original life and strength. For this reason
the heads of steel tools should be heated
occasionally whether flattened or not.—Con-
tributed by Hiram Stitt.
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CEMENT FOR SLATE

Switchboards and other articles made of
slate, which have hecome cracked, can be
repaired by using a cement made of slate
dust and a solution of silicate of soda.
If this is worked thoroughly into all the
eracks and given a smooth surface it will
hardly be noticed when dry and will not
crumble or break-—Contributed by Ray-
mond W. Johnson, Wade Park and E. Mad-
ison Aves.,, Cleveland, 0.
> = 4

HOME-MADE ASH-HOE

A worn-out firing scoop makes a light and
convenient ash hoe, says a correspondent of
the Engineer's
M Review. Heat
L e ——— _1-\..} the scoop rted
. hot at the point
indicated at H
in the illustra-
tion, having pre-
viously prepared
a place for bend-
ing, as shown.
Bend, bringing
the handle into the position indicated by the
dotted lines, and let the scoop cool. Re-
move the old shovel handle and replace {t
with a long hoe handle, which rivet in place.
.

COLORINGS FOR CEMENT BLOCKS

For red sandstone add 22 Ib. of an aggre-
gate iron oxide, called mineral paint, to
each barrel of the dry mixture of cement.
For lighter shadez use less of the coloring
matter.

To get a brown shade add Germantown
lampblack to the above, For a pleasing
gray use the lampblack alone, 2 1b. to the
barrel of cement,

A good blue is produeced by using 19 1b.
of ultramarine to & barrel of cement, and
for green use 23 1b, of the ultramarine.

For yellow use 23 1bh. of vellow ochre to
i barrel of cement; use the same quantity
of hrown ochre to procure a good brown.

In uszing these coloring materials mix in
a dry state till no =treaks are visible, then
add water and mix and tamp as before,
While the biocks are moist the color will he
much darker than when they are dry, it
must be remembered.

Always use the least amount of coloring
possible to give a good shade, warns the

el WAL AN L L O
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American Carpenter and Bullder, as most
of the pigments used are of a clayey nature,

ill-adapted to stone making.
——

WHEEL STAND FOR THE SHOP

When working with wheels, washing,
painting, or striping them, a wheel stand is
a handy device to have in the shop.

To make a wheel stand cut off an old
%o-in. axle, B, 18 in., from the shoulder and
bend it 1'% in. from the shoulder, leaving
the front round. a little higher than the
collar so the wheel will not run off. Make
the other end to fit 6 in. into an iron pipe,

A, 8 in. long.

Home-Made Wheel Stand

Make the feet of four pieces of old 1-in.
tire, C, 18 in. long. Swage 2 in. of one
end of each foot to fit into pipe A from
below and beolt together with A-in. stove
balts. Take two pieces, D, 22 in, long, and
swage and bend them off 114 in. at both
ends to it against the legs. Rivet them
together where they cross at the center.
This will leave the round side of the tire
up, says the Blacksmith and Wheelwright.
The straight piece, E, can be substituted for
B and used for face striping spokes. The
paint glass may be laid on the end of the
hub for convenience,

— g s

The electrical conductivity of distilled
water is 6,754,000,000 times less than that
of copper.—Culley,



HANGERS FOR SUPPORTING PIPE

For supporting pipe do not use a hanger
like the one shown in Fig. 1; it is liable
to bend off at A, being affected by the ex-
pansion and contraction of the pipe. This
defect, says the Engineers’ Review, can be

Several Forms of Pipe Hangers

overcome by the method shown in Fig. 2.
Two simple hangers that give good satis-
faction are shown in Figs. 3 and 4, while
where several pipes of small diameter are
run together, the hanger shown in Fig. 5 is
good. Hooks like thoge shown at CC in
Fig 6 can be used where I-beams instead of
wood jolsts are used. A hook should be
made at the top of the binding holt at D.
___¢- H— —

CEMENT FILLING FOR COM-
: MUTATORS

The shellac and plaster-of-paris cement
commonly used for commutators soon de-
teriorates as a result of the heat. A better
cement, and one which will not ecarbonize,
can be made by mixing plaster-of-paris and
a solution of silicate of soda.—Contributed
by Raymond W. Johnson, Cleveland, O.

— -

The popular notion that hot water freezes
more quickly than cold with air at the same
temperature is erroneous.—Trautwine.

SOLDERING ALUMINUM

For soldering aluminum make a solder of
80 per cent tin and 20 per cent zinc, using
stearic acid as a flux. Tin the surface of
the aluminum with this solder, moving the
ropper bit backwards and forwards over the
metal and flowing the solder, savs Machin-
ery., The film of oxide that prevents the
ready soldering of the aluminum ecan then
be cleaned off and the metal soldered with
either the above-named solder or tinsmiths’
solder,

—_—--—— —

GASOLINE STORAGE TANK FOR
STEAM AUTOMOBILES

Owing to the reduction in price of steam
runabouts, there are at present a great num-
ber in use all over the country; one fanlt
is the limited storage capacity of the gaso-
line tank, which furnishes fuel for about
256 to 30 miles. To reduce the possibility
of running short of gasoline on the road,
I have designed and constructed with great
satisfaction a tank to hang on the inside of
the dashboard, between the gauges. The
same should be constructed of copper with
crimped edges, and hung on iron bands bent

|

Storage Tank for Automobile

as per the drawing. Have a screw filling cap
on top and a tap with short hose on the
bottom. The tank can be filled and emptied
in its position on the dashboard by use of
the hose,

In the drawing A is an elevation and B
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a plan view of the tank in position.—Con-

tributed by Prentice P. Avery, Box 311,
Ridgewood, N. J.

——
VOLTAGE INDICATOR FOR SELEC-

TIVE RINGING GENERATORS

Constant voltage of the ringing generator
is an important matter in exchanges where
gelective ringing is used on subseribers’
lines. A good indicator for

S Al W B &% &N B N Baf
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In the bending process, the wood does not
streteh, but contracts, savs the Wood-
Worker, and to force the contraction it is
necessary to support the side the strain is
on and hold the ends from giving. Fig. 1
shows a device for this purpose. It is a
piece of strap iron with an iron bracket
riveted on each end. Fig. 2 shows how it is
fitted to the piece of wood to be bent and
Fig. 3 shows the timber after bending, the

showing the wvariation in
voltage is made of lamps +

BUS RAR &

placed so as to be constantly
under the observation of the
wire chief, says the Ameri-
can Telephone Journal., The
indicator may be installed
as follows:

Connect two switchboard

GENERATOR

RINCING MAING TO SWITCHBOARD

FUSES

lamps, one to the positive
lead and the other to the =
negative lead as shown in

Bus BAR =

the sketch, inserting the re-

sistance between the lamp

and the ringing main. Mount the lamps on
the wire chief's test table so that he will
gee them every time he looks up. As he be-
comes accustomed to making observation
he will be able to detect the slightest wvari-
ations in pulsations or briliancy of the
lamps. Two 40-volt lamps connected in this
way through a 400-ohm resistance have been
burning steadily for two months and are
as bright as ever.

-

BRACKET FOR USE IN BENDING
WOO0D

The best woods for bending are ash, hick-
ory, white oak and elm. Ash after being
subjected to a steam bath is very pliant and
is used extensively for handles. The tight
bark or pigment hickory is the best species
of this wood for bending, though select parts
of three others—peccanut, mocktanut and

Bracket in Use

shellbark—are used also. White oak when
treated by steam bends readily and the
bending qualities of elm when given the
same treatment are said to excel all others.

Indicator Lamps Connected

outside of the curve belng of the same
length as before and the inside shorter.
—_— i —p————

HOW TO REMOVE OLD STUDS
While repairing a pump in the plant where

I am employed, 1 had oceasion to remove
and replace numerous studs on the same,

Device for Removing Studs

When there is no shoulder on the stud, a
common way to remove it is to use two nuts
and by jamming one against the other the
stud may be turned by working a wrench
on one of the nuts. But in the case of the
pump this method could not be used, as
the studs, which were all %:-in. diameter,
were so close together that there was no
room to work a wrench.

I then made the device shown in the
sketch. A long nut is made out of hexagon
steel and tapped to fit the studs. A set
screw is then placed in the nut, and when
this is screwed up tight against the end of
the stud, the friction of the nut is greater
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than that of the casting which holds the
stud. A wrench may then be used on the
long nut, which projects above all the studs,
thus allowing a complete revolution of the
wrench.—Contributed by John Weldon, 433
Columbia St., Brooklyn, N. Y.

> - y—

VENTILATING FAN FOR THE SHOP

Make a fan of galvanized iron, screw it
to a wood pulley and drive a brass tube
through the center of the pulley. Tool a
piece of cold rolled 14-in. stock, eut a thread
on each end and bolt it to a piece of iron,

Home=Made Ventilating Fan

which in turn bolt to the planer gib. Drill
several holes in the iron so the fan can hbe
set over when raising or lowering the head.
In the ecase illustrated the belt is at an
angle. This fan could be applied to any
power-driven machine, or all of them could
be supplied with fans—Contributed by A.
Churchill, 832 E, 32nd St., Portland, Ore.

e — —

A SIMPLE HOME-MADE JACK

In putting a new base under a dynamo a
jack was necessary for lifting the machine,
and the one illustrated was improvised. A
-in. bolt § in. long, threaded its entire
length, and a nut and a piece of pipe were
the materials used.

The head of the bolt was placed on the
floor beneath the dynamo. Then, by screw-
ing upon the nut, the dynamo was lifted a

@ S .
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Handy Jack
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certain amount, and blocked in position.
The jack was then raised higher by placing
blocks beneath the head of the jack, and the
dyvnamo was again lifted. This mode of lift-
ing was continued until the dyvnamo was
raised sufficiently high to permit of insert-
ing the new base and the removal of the
old one.

For the nipple a piece of 1-in. pipe was
used, says the Engineers’ Review, and stood
the strain nicely. A washer between the
nut and the nipple improves the jack, and
the head of the bolt should rest in a coun-
tersunk plate to keep the holt from travel-
ing.

—_._..-._*..—_._

WIRING FOR GAS ENGINE

It 18 often difficult to start a gas engine
which is ignited by a dynamo and for this
reason batteries are used in connection with
the dynamo. In the wiring diagram shown
in the sketch A is the dynamo, B a two-
point switch, and U the spark coil. This
wiring is intended for use with make and
break engines and will not do for jump-
spark engines.

Wiring for Gas Engine

To start the engine place the switch on
the right-hand point. This throws the bat-
teries in the circuit, and allows starting the
engine with very little effort. Then after
the engine has run a few seconds the switch
can he turned to the left-hand point, thus
throwing out the batteries. With such small
demands the batteries will last a long time.
—Contributed by H. H. Fountain, 207 9th
5t., Brooklyn, N. Y.

B —
Greasing the molds, or painting them with

-coach warnish twice a month will keep

cement blocks from sticking., Use the best
grade of black coach varnish.
—_—— i - y—

In 1805 the copper product amounted in
value to $137,498,727. This is the largest
product of copper ever recorded in the
United States,



TAR ON THE HANDS

An exchange recommends rubbing the
hands with the outside of fresh orange or
lemon peel, and wiping dry immediately. It
is astonishing what a small piece will clean,
The volatile oils in skins dissolve the tar,
g0 that it can be wiped off.

—_— -

HOW TO PUTTY CRACKS IN FLOORS

Some of the readers of Shop Notes may
have had trouble in filling cracks in floors,
previous to painting. It seems that no mat-
ter how tightly the putty is pressed in with
the putty-knife, it will rise out of the cracks
and projeect above the surface of the floor
a few davs after the paint has been applied,
thus producing a very undesirable appear-
ance,

This is usually caused by the presence of
dust in the ecracks and by applving too
much pressure to the putty. As it ig al-
most impossible to fill the cracks without
applying considerable pressure to the putty,
it becomes necessary to remove the dust or
dirt. The necessity of this operation is il-
lustrated in the accompanying sketch. Fig.
1 shows a crack in the floor with a quantity
of dust at the Lottom. This dust is com-
pressed by the application of the putty, as
shown in Fig. 2, and as the compressed dust
is somewhat elastic, it tends to expand to
its original volume, This results in raising
the putty from the cracks as shown In
Fig. 3.

In order to prevent this defect, run the
pointed end of a file or other pointed object

Correc: and Incorrect Methods of Puttying Cracks
'

through all the cracks, thus removing all
the dust. Then apply turpentine to the
cracks by means of an oil ean. This soaks
into the wood and causes the putty to stick
better, at the same time softening the putty
and allowing it to fill all parts of the cracks
as shown in Fig. 4. Cracks puttied in this

way will remain fllled for years and will
be practically invisible.

—

EMERY WHEEL HOLDER FOR
LATHE

Having a lathe and emery wheel, but not
a wheel holder, [ devised the following cen-
ter for holding the wheel in the lathe:

My emery wheel is 1 in. thick and has a
1-in. hole, so I turned a piece of soft steel

Center with Emery Wheel Attached

1 in. in diameter and 6 in. long to fit the
center hole in the lathe, as shown at A in
the cut. The other end was threaded for
the nuts, B and C, one of which, B, was
pinned to the shaft. Both nuts were sup-
plied with washers, D D, as shown.

If desired, a straight piece of steel may
be used in place of the tapered piece, but it
will then be necessary to either use a chuck
or make center holes in each end and use a
dog.—Contributed by Donald Reeves, Oak

Park, I1L
—_——

STRENGTH OF WOODEN TANKS

The hoops on a wooden tank determine
its strength. Flat hoops are less satisfac-
tory than round. Round hoops do not rust
g0 quickly, and are not weakened so much
by a little rust as are flat hoops; also, when
the tank swells, they are not apt to burst,
but sink into the wood, instead.

Cypress, cedar or white pine, free from
imperfections and thoroughly dry, are the
gpecies of wood advised by the fire insur-
ance authorities for eylindrical wooden
tanks. Michigan pine. free from sapwood,
is most durable where the tank is exposed
to freezing.



STEP LADDER FOR STAIRS

An ordinary step ladder cannot be used
on stairways, but by adding the attachment
here shown it
can be used in
that position
with perfect
gafety, Fasten
on an extra
pair of legs
somewhat
shorter than
the original
legs and ar-
range so that
either pair
may be used
when wanted.
Hooks and
eyes may be used on the long legs to hold
them against the ladder when using on a
stairway, thus making the device easler to
move up and down stalrs—Contributed by
John Weldon, 433 Columbia St., Brooklyn,
New York.

—_— - e —

LOOSE PISTON ROD INDICATOR

It sometimes happens (in fact, quite
often) that when a piston rod is screwed
into the crosshead it will work loose and
commence backing out while the engine is
running. The clearance is often very small
and generally the first hint the engineer
gets of something being wrong is a gentle
tap, tap, tap of the piston on the cylinder
head. In cases where an engine gives this
kind of trouble, ithe expedient illustrated in
the sketch will prove useful, says a corre-

Loose Piston Rod Expedient

gpondent of Power. Here A is a jam-nut
and X Y is a black stripe of paint, say, 14
in. wide, drawn across the crosshead boss,
the jam-nut and along the side of the piston
rod. This stripe can be seen quite plainly
while the engine is in motion, and if the
rod or nut commences to turn, the broken
stripe will be noticed immediately.

READING THE WEIGHT OF AN
ANVIL

The figures on an anvil indicating its
weight form a puzzle to many a smith and
mechanic who has not learned how to read
them. The figures state the number of
gross hundredweight of 112 lh., quarters of
hundredweight and the extra pounds, says
the American Blacksmith. For instance, the
figures 2-1-18 on an anvil mean two hun-
dredweight of 112 1b, each, or 224 lb., plus
one quarter hundredweight, or 28 1b, plus
extra pounds, 18, amounting in all to 270 1b.

—— - —
DEVICE FOR CLEANING BOILER
TUBES

A simple and good deviee for cleaning
scale from boiler tubes may be made as
follows:

To a piece of %-in., rod, 18 in. long, weld
an angle or eross bar at either end, the hot-
tom piece to be 8 in. long and made square

Scale Cleaning Device

to cut the scale, says the Engineers’ Re-
view, and the upper piece 12 in. long to
serve as a handle.

In using the tool, the bottom or shorter
end is shoved down between the tubes and
is then used auger fashion. By so0 doing,
the bottom bar is turned crosswise to the
tubes, which pushes the scale out from both
rows of tubes on either side. By moving
along the tubes one is able to clean the en-
tire lot in a very short time. This device
removes the scale from the top and bottom
tube at the same time, letting the scale fall
to the bottom of the boiler, where it can
be easily removed.

i
-

In tapping out nuts or cutting threads
with a die, use good lard oil.



POPULAR MECHANICS

TEMPORARY REPAIR FOR A LARGE
PULLEY

A novel method of making a quick repair
for a large pulley was used in a large tex-
tile finishing plant, where a pulley 84-in.
diameter and 36-in. face suddenly broke, at

FIG, 1

Repair for Pulley

a time when the plant was behind in orders,
and simply had to run in the shortest pos-
gsible time. Nome of the supply houses in
the vicinity could furnish a new pulley of
the required size, so the master mechanic
had to make a temporary repair, which is
deseribed by a correspondent of the Ameri-
can Machinist as follows:

The piece of pulley rim broken out was
approximately the section between two sets
of arms, and was roughly from 21 to 3 ft.
across, as shown in Fig. 1. As the rest of
the pulley seemed to be in good condition,
he had the carpenters get out some 3x12-in.
ash, and prepare four pieces to fit the inside
of the pulley rim as at A, Fig. 2. These
were placed on each side of the arms, and
each pair well bolted together, clamping
them firmly to the arms. Some pileces of
4-in. ash were then sawed 36 In. long, and
bolted to and across the pieces of 3x12,
allowing the bolts to pass down between the
pieces, countersinking the heads and using
nuts and washers underneath. B, Fig. 2,
shows the pleces in place. In the meantime
a small engine had been moved into a con-
venient position for driving a section of this
shaft, and the pulley and the cross slide
from the shop planer had been rigged to hold
the tool for turning, so it was a matter of
a few minutes only to turn off the section
of wood down to the size of the pulley.

1045

Then the nearest coupling was loosened,
and the pulley and section of shaft removed
to some convenient horses for balancing.
It took 136 1b, of lehd to do this, and as it
was run in between the pieces of 2x12 ash,
there was little fear of its getting loose.

After erection, the main belt was replaced
and the plant ran on the same as usual for
over two months before it was removed to
be replaced by the new pulley, and even then
it seemed just as good as the day it was
repaired.

—_—

HOW TO FORGE A GOOD WRENCH

The directions for forging this wrench, as
given by a correspondent of the Blacksmith
and Wheelwright, are as follows: First
take a file or good buggy epring, according
to the size of the wrench wanted, as in Fig.
1. Forge this down 1 in. or 114 in. from the
end, as shown in Fig. 2. Then forge a T
on each end and keep the corners round
(Fig. 38). Then turn each T on the horn
of the anvil and bring one end around a
trifle farther than the other, as in Fig. 4.
In finishing trim off the ends and sqguare
up to suit the nut (Fig. 5). In this way
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Forging 8 Wrench

the grain of the steel is forged around each
prong, thus making it a good, strong
wrench, Never punch a hole and cut it out,
as this will make the prongs cross-grained.
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CEMENTING A WATCH CRYSTAL

Anyone can cement a loose watch erystal
in place and so avoid the necessity of going
to the jeweler's with it. Remove the bezel
from the case, place the crystal in position
and melt enough sulphur flour to run in
around the glass. Heat the bezel and crys-
tal over an alcohol lamp until the sulphur
runs down in the groove and around the
glass, then let it cool. When cooled, remove
all the sulphur that remains outside the
groove. This makes a water and dust proof
joint and also holds the crystal firmly.—
Contributed by M. D, Schaefermeyer, Hay-
den, Colo,

——————

THE RAIL-SPLITTER’S KIT

A rail-splitter’'s outfit, such as was used
by Abraham Lincoln, is shown in the ac-
companying illustration, The kit consists
of several ironwood wedges (tough wood
with a fine grain); a couple of iron wedges
to start the splitting process, an ax and a
“heetle.,” The “beetle” (shown in the back-
ground) is usually made by the rail-splitter
himself, says Wood Craft, and is used for
driving the wedges,

In splitting rails, the ax is struck into
the end of the log and the two iron wedges

£
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For Splitting Rails

are then driven into the opening made. As
the opening extends along the length of the
log the wooden wedges are driven in until
at last the log is in two parts. These large
pleces are cut up into smaller ones in the
same way.

POPULAR MECHANICS

HOW TO MAKE A REVERSING
RHEOSTAT

A reversing rheostat for changing either
the direction or speed of a motor by the op-
eration of one handle can be made by fol-
lowing the diagram shown in the sketch.
A and B are copper contacts, A being insu-
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Reversing Rheostat

lated from the handle and B connected to
it. The resistance coils, C, give the neces-
sary resistance for decreasing the speed.
When the handle is in the center the
motor will not move, but when moved to
gither side the motor will revolve, the di-
rection of the revolution being changed by
swinging the lever over to the opposite
side.—Contributed by Donald Reeves, Oak

Park, 1L
—_— % . - —

POWER FROM WINDMILLS

While windmills, as far as we can deter-
mine, have very rarely been used for com-
pressing air, there is no reason, however,
why they should not be adapted to this pur-
pose. A windmill with a 12-ft blade is
commonly rated at 2 hp., and one with a
16-ft. blade is rated at 4 hp. If this power
were utilized for compressing air, the re-
sults obtained would be as follows:

2 hp. will compress 8.6 cu. ft. of free air
per min, to 100 1b, gauge,
2 hp. will compress 11 cu. ft. of free air

per min. to 80 1h. gauge.

4 hp. will compress 19 cu, ft,
per min. to 100 1b, gauge.

4 hp. will compress 22 cu. [t
per min. to 80 1b. gauge.

The above results were calculated on the
assumption that 15 per cent be allowed for
friction in the air compressor, but as stiated
by a correspondent of Browning's Industrial
Magazine, the allowance for an apparatus of
this kind should probably be greater.

It is not considered practicable to use
wind power for the generation of electricity.

of free air

of free air
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HOW TO MAKE A SUN DIAL

As sun dials are coming into use again, it
might interest the readers of 8hop Notes to
know how they are made. In making a sun
dial it is very important that the angle of
the screen or upright piece (see Fig. 1),
should be equal to the latitude of the place

Fig: 1==5un Dial for Latitude of Chicago

where the dial iz to be used, A sun dial
which will give the time accurately in one
locality, will therefore be inaccurate when
maoved either north or south any consider-
able distance. For instance, the dial shown
in Fig. 1, which is designed for use in Chi-
cago, would be unsuitable for New Orleans,
but if moved straight east or west its time-
keeping qualitiez would not be disturbed.

The latitude of any place can be found by
consulting suitable maps. The correct angle
for Chicago is 41° 56" or practically 42°, and
for New York it is 40° 43°. The object of
making the angle of the screen equal to the
latitude, is to have the edge of the screen
parallel with the earth’'s axis, a condition
absolutely essential in an accurate dial. It
is therefore necessary that the dial, after
being made, should be placed in an exactly
horizontal position and also that the screen
ghould point directly north and south, the
large end being placed toward the north.
The screen should also be set exactly per-
pendicular to the face of the dial.

The material of the dial may be metal,
well-seasoned wood, or any other substance
which will not warp or change its shape, and
it can be made with a round or square base,
as may be desired. In marking the divisions
of the hours there are two general methods;
one in which the divisions are determined
by trial and the other in which they are
calculated by mathematics and geometrical
constructions,

In the former method the dial is placed
in the sun in the correct position and the
edge of the shadow marked at the end of

each hour. It is necessary to take a reading
edech hour because the spaces are not all
equal, as in a clock, but are shorter at noon
and longer in the evening and morning, as
shown in Fig. 2. While the consecutive hour
spaces are not equal they are all symmetrical
from the 12 o'cloeck mark in the center.
Thus the space from 12 to 1 is equal to the
space from 11 to 12; 10—11 is equal to
1—2: 9—10 equals 2—3, ete. This rule
may be applied in checking the resulis to
see that theyv are accurate,

The latter method, although more ingen-
fous, is not practical, as the theoretical re-
sults obtained by ealculation are subject to
sources of error such as refraction. It is
well known that the sun is visible for some
time after it has =set, this phenomenon being
due to the bending of the ravs as they pass
obliguely through the atmosphere, and the
theoretical division of the spaces on a dial
will therefore be inaccurate,

The correct divisions of the hours being
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Fig. 2==Dial Spaced for Latitude of New York

obtained, they may be either painted or
seratched on the surface of the dial, which
will then be complete. 1f desired, the half
and quarter hour divisions mayv also be
marked, although they may be readily ecal-
culated by the eyve when not so in=zeribed.

e

To soften putty on glass and frames of
windows, paint it over with nitric or muri-
atic acid, In an hour's time it may be
easily removed,
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CUTTING A BELT

A driving belt 8 ft. long, for a lathe, was
cut out of a piece of leather 6 in. square
by a mechanic by the following method:

The corners were cut off, leaving the

LB e

Cutting a Small Belt

leather circular. Then he cut around the
circumference for about 1 in. to the re-
quired width of the belt, and fixed a brad-
awl in a bench, with a knife opposite, at a
distance of the width (% in.) of what he
wished the belt to be, and another bradawl
to steady the eut through, as indicated in
gketch, and placing the end of the belt
which he had cut between knife and brad-
awl, drew the whole belting belween this
gpace, the knife cutting the belt to an even

width,
———r - —

GUARD FOR BELT

To prevent a belt from swinging and
gtriking the frame of the generator, a cor-
respondent of the Engineer's Review at-

R

[_ = -.

Guide for Belts

tached a guard as shown in the illustration.
The guard is made from % x1%-in. iron; the
rollers, A and B, are made of %-in. pipe
and are set with about 14 in. clearance on
each side when the belt is standing.

o Pt M e

For filling holes in castings, use a metal
made of 9 parts lead, 2 parts antimony and
1 part bismuth, This metal expands in cool-
ing.

POPULAR MECHANICS

AIR CUSHION IN BELT

In a plant where a 57-k. w. generator was
used as a motor to drive a line of shaft-
ing, the paper pulley on the motor being
16 in. by 12 in.; the pulley on the line shaft,
72 in. by 12 in., making 190 r. p. m.; the
belt of five-ply rubber of good quality and
the distance between centers about 17 ft.,
a pounding occurred at a certain point at
each revolution of the belt, increasing in
force each time. It was not convenient to
stop the motor, and though the belt was not
loose, a tightener was applied as indicated
in the sketch, in the hope of stopping the
pounding, but without success,

At noontime, when the motor was stopped,
examination showed that the outer layers of
canvas and rubber were detached for almost
the entire length of the belt, while the
edges still held together, and a cushion of

Location of Tightener

air a foot long and 314 in. thick had formed
in the interior of the belt, causing the pound-
ing. The belt was then perforated with a
Li-in, belt punch throughout its entire
length, the holes being located a foot apart
and staggered. This did not stop the pound-
ing immediately, but gradually diminished
its force until only a click could be heard,
gays a correspondent of Power, and for
many days after one could feel the air
being forced out through the holes at one
point.
e W e —

The heat of one pound of coal will con-

vert from five to eight pounds of water into

steam in ordinary locomotive practice,
—i Ay

TO KEEP CONTENTS OF WOODEN
PAILS FROM TASTING OF
THE WO00D

Water or anything else for “internal use”
képt in a wooden pail is apt to taste of the
wood. To prevent this, savs the Practical
Carpenter, fill the pail with boiling hot
water and let stand until the water is cold;
then empty the pail and wash the inside
with a solution of soda in lukewarm water,
with a little lime added, after which secald
the pail and rinse carefully,



SACKHOLDER FOR VEGETABLE
PICKERS

A sackholder which I improvised last
vear, when something of the kind seemed a
necegsity, is shown in the accompanying il-
lustration, I raise many acres of winter
vegetables and employ many pickers, and

AR Y]
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Tripod Sackholder

the holder saves time and labor. When the
sack is full, a pull on one leg of the tripod
lets the whole weight of the sadk on the
ground, and it may then be easily unhooked
from the filler. In large acreage, there
gshould be one holder at each side of the
patch.—Contributed by Chas. H. Sebree,
Monrovia, Cal.
-

HOW TO MAKE POISON FLY PAPER

Take 1 1b. quassia chips, put them into
215, qt. water and let stand for 24 hours.
Then pour off the liguid and beoil it down
to 1 gt. Now put the same chips used be-
fore into 114 qt. water and boil down to 1
pt. Pour off the liguid while warm and put
in 10 oz. dark brown sugar. When the
sugar is dissolved, mix the two liquids.
When cool, soak pleces of hlotting paper
in the liquid for a minute, then take them
out and drain and dry them. The paper
can he laid away for use at some future
time, if desired. To use, place a piece of

the paper in a small plate, put a little
water on it and set it wherever convenient,
—Contributed by F. 8. Cummings, 289 For-
gyth Av., Detroit, Mich.

———

DETAILS OF HOME-MADE SHOWER
BATH

S

The home-made shower bath for factories
described in Shop Notes for June, 1906, in-
terested -s0 many people and elicited so
many inquiries that we publish the accom-
panying sketch giving further details of its
construction.

The bath consists of a eylindrical casing
42 in. in diameter and 90 in. high, made of
No. 22 galvanized iron. - The casing is in-
tendéd to rest in a copper tray or bottom
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Convenient Shower Bath

which is connected with the sewer and pre-
vents water from overflowing upon the
floor.

At the top of the casing is a shower head
with hot and cold water connections. In the
side of the casing is a door 22 in. x 72 in.,
which opens out.
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CHEST FOR STOVE JOBBER’S KIT

For carrying the stove jobber's kit a small
metal chest, such as illustrated, is most con-
venient and suitable, The top part is for
the tools, comprising one hrace with chuck
and drills, center and rivet punches, cold

A Handy Kit

chisels, serewdriver, hammer, pliers, hand
snips, files and a small trowel.

The hoitom, says a correspondent of the
Metal Worker, has spaces for fire clay and
stove putty and compartments for wire,

stove bolis and similar supplies.
——————

PORTABLE FORGE FOR THE SHOP

The accompanying illustration shows a
portable forge, which was designed and con-
structed in one of the large railway shops,
where it has proved to be very useful and
convenient,

Either coal or charcoal can be used for

il Sl Sl Rl R &F R Nl RE

making slight alterations and adding a
snitable tank, oil may be used.

The top frame, a plan detail of which
is shown in the illustration, should be
made of 1;-in. sheet steel, but the hood may
be made of lighter material. The device is
intended for use in shops where compressed
air is used, which can be supplied by means
of nipples permitting a coupling direct to

the compressed air connections,
— i - - —

FASTENING STEEL TOOLS IN THEIR
HANDLES

When the steel tool comes out of its han-
dle, fill the handle with powdered rosin and
a little rottenstone, says the Practical Car-
penter, then heat the tang of the tool red-
hot and push it into the handle. When
cold the tool will be held firmly in place.

—i— i

TO REMOVE DISCOLORATION FROM
IRON AND STEEL

When iron or steel has heen colored blue
by exposure to heat, try rubbing it lightly
with a sponge or rag dipped in sulphuric,
nitric or hyvdrochlorie acid, until the discol-
oration is removed. Then wash the metal,
dry by rubbing, warm it and give a coat of
oil so it will not rust,

———— - ——————

When boilers leak along a seam or about

a flue, try putting a pint of cornmeal in the

fuel, says the Railway Review, and by  Dboiler.
1
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ALARM CLOCK CHICKEN FEEDER

An automatic hen feeder, which will dis-
charge the necessary amount of corn or
other feed at any
desired time, can be
made by using an
alarm clock as
shown in the sketch.
A =small wire trig-
ger rests on the
winding keyv and
supports the swing-
ing bottom of the
food hopper by
means of a plece of
string which con-
nects the two. When
the alarm goes off
the trigger drops
and allows the door
to open, thus dis-
charging the con-

tents of the hopper.

After the device has been in operation for
some time the hens will run to the feeder
whenever the bell rings.—Contributed by Dr.
H. A. Dobson, Washington, D, C.

———l———
HOW TO DISCHARGE A TOY CAN-
NON BY ELECTRICITY

A device for discharging a toy cannon by
electricity can be easily made by using three
or four dry batteries, a switch and a small
induetion ecoil ecapable of giving an 14-in.
spark. Fasten a pilece of wood, A, to the
cannon, by means of machine secrews or,
if there are no trunnions on the cannon, the
wood can be made in the shape of a ring
and slipped on over the muzzle. The fuse
hole of the cannon is counterbored as shown
and a small hole is drilled at one side to
receive a small piece of copper wire, E. The
wood screw, C, nearly touches E and is con-
nected to one binding-post of the induction
coil. The other binding-post is connected
with the wood screw, D, which conducts
the current into the cannon, and also holds
the pieces of wood, A and B, in position.

When the cannon is loaded, a small quan-
tity of powder is placed in the counterbore,
and the spark between C and E ignites this
and discharges the cannon. A cannon may

be fired from a distance in this way, and
as there is no danger of any spark remain-
ing after the current is shut off, it is safer

Electrical Attachment for Discharging Toy Cannon

than the ordinary cannon which is fired
by means of a fuse.—Contributed by Henry
Peck, Big Rapids, Mich.

—_—

EXPERIMENT WITH TWO-FOOT
RULE AND HAMMER

An example of unstable equilibrium is
shown in the accompanying sketech. All
that is needed is a two-foot rule, a hammer,
a piece of string, and a table or bench. The
experiment works best with a hammer hav-
ing a light handle and a very heavy head.

Tie the ends of the string together, form-

Equilibrium Experiment With Hammer and Rule

ing a loop, and pass around the hammer
handle and rule. Then place the apparatus
on the edge of the table, where it will re-
main suspended as shown in the sketch.—
Contributed by Geo. P. Schmidt, Culebra,
Porto Rico, W. 1.



HOW TO MAKE A LATHE

A small speed-lathe, suitable for turning
wood or small metal articles, can be easily
made at very little expense. A lathe of
this kind is shown in the cut (Fig. 1),
where A iz the head stock, B the bed and C
the tail stock. I run my lathe by power,
using an electric motor and counter shaft,
but it could be run by foot power if de-
sired, A large cone pulley would then be
required, but this could be made in the
same manner as the small one, which will
be described later.

The bed of the machine is made of wood

The notches for this purpose may be
about 13§ in. pitch and 1§ in. deep. Place
pieces of wood against the ends of the bear-
ing as shown at A and B, Fig. 4, and drill
a hole in the top of the bearing as shown in
Fig. 4.

The bearing is then ready to be poured.
Heat the babbitt well but not hot enough
to burn it and it is well to have the shaft
hot, too, so that the babbitt will not be
chilled when it strikes the shaft. If the
shaft is thoroughly chalked or smoked the
babbitt will not stick to it. After pouring,

Fig. 3

Fig. 4

Assembled Lathe Bed and Bearing Detalls

as shown in Figs. 2 and 3, hard wood being
preferable for this purpose. Fig. 2 shows
an end view of the assembled bed and Fig.
4 shows how the ends are cut out to receive
the side pieces.

The head stock, Fig. 6, is fastened to the
bed by means of carriage bolts, A, which
pass through a piece of wood, B, on the
under side of the bed. The shaft is made
of %-in. steel tubing about 14-in. thick, and
runs in babhitt bearings, one of which is
shown in Fig. b.

To make these bearings, cut a square hole
in the wood as shown, making half of the
square in each half of the bearing. Sepa-
rate the two halves of the bearing slightly
by placing a plece of cardboard on each
gide, just touching the shaft. The edges
which touch the shaft should be notched like
the teeth of a saw, so as to allow the bab-
bitt to run into the lower half of the bearing.

remove the shaft and split the bearing with
a round wooden tapered pin. If the bear-
ing has been properly made, it will split
along the line of the notched cardboard
where the section of the metal is the small-
est, Then drill a hole in the top as shown
at A, Fig. 5, drilling just deep enough to
have the point of the drill appear at the
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Details of Tail Stock
lower side. This cavity acts as an oil cup

and prevents the bearing from running dry.

The bolts, B (Fig. 5), are passed through
holes in the wood and screwed into nuts,
C, which are let into holes, D, the holes
afterwards being filled with melted lead.

This type of bearing will be found very
satisfactory and might be used to advan-
tage on other machines, After the bearings
are completed the cone pulley can be placed
on the shaft. To make this pulley cut
three circular pieces of wood to the dimen-
sions given in Fig. 6 and fasten these to-
gether with mnails and glue. [f not per-
fectly true, they may be turned up after
assembling, by rigging up a temporary tool
rest in front of the head stock.

The tail stock (Fig. 7), is fastened to the
bed in the same manner as the head stock,
except that thumb nuts are used on the
carriage bolts, thus allowing the tail stock
to be shifted when necessary. The mech-
anism of the center holder is obtained by
using a %-in. pipe, A, and a 1%-in. lock nut,
B, embedded in the wood.

I found that a wooden tool rest was not
satisfactory, so I had to buy one, but they
are inexpensive and much handier than
home-made tool rests.—Contributed by Don-
ald Reeves, 6453 Iowa St., Oak Park, Ill.

—_—

SIMPLE OPEN-CIRCUIT TELEGRAPH
LINE

By using the circuit shown in the sketch
for short-distance telegraph lines, the extra
switches and wiring found in many circuits
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Simple Telegraph Line
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are done away with. Closing either key
will operate both sounders, and as the
resistance of the sounders is very high the
batteries do not run down for a long time.
—~Contributed by A. D. Stoddard, Clay Cen-
ter, Kan,

* . 8 —

HOW TO MAKE AN ELECTROSCOPE

An electroscope for detecting electrified
bodies can be made out of a piece of note
paper, a cork, and a needle. Push the nee-
dle in the cork,
and cut the pa-
per in the shape
of a small ar-
row. Balance the
arrow on the
needle as shown
in the sketch,
and the instru-
ment will then

be complete,

If a piece of paper is then heated over a
lamp or stove and rubbed with a piece of
cloth or a small broom, the arrow will
turn when the paper is brought near it—
Contributed by Wm. W. Grant, 68 Kaye St
Halifax, N. 8., Canada.

— .

TO USE OLD BATTERY ZINCS

When the lower half of a battery zinc be-
comes eaten away the remaining part can
be used again
by suspending
it from a wire
as shown in
the ecut. Be
sure and have
‘2 good connec-
tion at the
Zine binding-
post and cover

same with
melted paraf-
fin. This pre-

vents corro-
sion which
would other-
wise oceur
from the action of the sal ammoniac or other
chemical. The wire may be held at the top by
twisting around a piece of wood or by driv-
ing a peg through the hole in the porce-
lain insulator.—Contributed by Louis Lau-
derbach, 174 N. Tth 8t., Newark, N. J.
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AN OPTICAL ILLUSION

The accompanying illustration shows a
perfectly straight boxwood rule laid over a
number of turned brass rings of wvarious
sizes. Although the effect in the illustra-
tion is less pronounced than it was in real-
ity, it will be noticed that the rule appears
to be bent, but sighting along the rule from
one end will show that it is perfectly
straight.

The brass rings also appear distorted.
The portions on one side of the rule do not
appear to be a continuation of those on the
other, but this can be proved by sighting in
the same manner as before.—Contributed by
Draughtsman, Chicago.

—— A —

A SIMPLE ACCELEROMETER

A slmple accelerometer for indicating the
increase in speed of a train, was described
by Mr. A. P. Trotter in a paper read hefore
the Junior Institution of Engineers of Great
Britain. The device consists of an ordinary
2.-ft. rule, A, with a piece of thread tied to
the 22-in. mark, as shown
in the sketch, and sup-
porting the small weight,
B, which can be a button
or other small object.

The device thus ar-
ranged and placed on the
window sill of the ear,
will indicate the acceler-
ation and retardation as
follows: Every & in.
traveled by the thread,
over the bent portion of
the rule, indicates an in-
crease of or decrease of
velocity to the extent of
1 ft. per second for each
gecond. Thus if the
thread moved 21§ in. in a direction opposite
to the movement of the train, then the train
would be increasing its speed at the rate of
414 ft. per second.

If the thread is tied at the 17-in. mark,
then each half inch will represent the miles

MECHANICS

per bour increase for each second. Thus if

the thread moves one inch, it shows that the

train is gaining 2 miles an hour each second.
—_—

HOW TO MAKE A GALVANOSCOPE

To make a galvanoscope for detecting
small currents of electricity, a magnet, M;
compass, C; two binding-posts, B B, and a
base, A, of wood, all as shown in Fig. 1
(top view), will be required. In Fig. 2
{gide view), 8 § are supports to the mag-
net, M, which should be 4-in. from the

il
.
Fig. 1 A iz
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For Detecting Small Currents

compass, C. This galvanoscope will detect
the weakest current.—Contributed by John
H. Jensen, 2537 N. Chadwick St., Philadel-
phia, Pa.

e e —

ANTIDOTE FOR SQUIRREL PEST

To the owner of a garden in a town where
squirrels are protected by law, life in the
summer time is a vexation. First the squir-
rels dig up the sweet eorn and two or three
replantings are necessary. When the corn
is within two or three davs of being suitable
for cooking, the squirrels come in droves
from far and near. They eat all they ean
and carry away the rest. When the corn is
gone cucumbers, cabbages, ete., share the
game fate, being partly eaten into. At the
risk of being arrested for killing the squir-
rels I have used a small target rifle morning
and mnight, but during my absence the
devastation went on steadily. Last year
they destroyed my entire corn crop. ‘I'raps
do no good; can't use poison, too dangerous.
But I have solved the difficulty; it's easy.

Shake cayenne pepper over the various
vegetables which are being ruined, and ob-
serve results,



BUILT TO BAKE

Will You Let Us Place a YOLMAN Range in Your Home on

ONE YEAR FREE TRIAL

E want to prove to you, at our risk, in your own home, without any obli-
‘l» ation on your part whalever, that Tolman Ranges are absolufe range per-

%ﬂﬂfﬁﬂﬂ and that one in your home will cut the fuel bill and housework in
half. Let us explain to you how we sell direct to you from our factory at

ACTUAL WHOLESALE PRICES

and thus save you $15 to $40 profits of middlemen and dealers. We give with
every range a TEN YEAR GUARANTEE, which is as broad and binding as we
can make it. WEg craim THAT ToLMAN RANGES ARE THE ONLY RANGES MADE
WHICH POSSESS ALL THESE FIVE POINTS OF MERITORIOUS PERFECTION—

Isn’t This What You Want When You Buy a Stove or a Range?

1. The range that will bake, heat and endure. 4, The range that has an OLD ESTABLISHED, REPU-

2. The range that is REALLY economical. TABLE manufacturer behind it

3. The range which turns the gases and smoke into | 5, THE RANGE THAT WILL LAST THE LONG-
BAKING HEAT. EST.

The riveting, the mounting, the finishing are all done BY HAND, by skilled workmen, under the personal di-
rection of our PRESIDEN I'. We guarantea that thers i3 not a better range made today, and few AS GOOD,

Is 1t not worth a minute's time and a postal eard to send for our entalog, which tells all about this liberal speeial
offer?_ Our catalog shows over 100 different styles and sizes of Wood Cook Stoves, Heating Stoves, Steel Ranges,
etec. We are making many other liberal offers for the summer months. Are you interested? 1f so

SEND POSTAL FOR FREE CATALOG “G"

manutacturing and seins JUDSON A. TOLMAN CO. 7*ciiaes e
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OLD “GB," THE MAN AT “X."—"0ld Greg,
the man who gigned "GB™ at the “X'" yard office,
had things all his own way on the string at nizht.

He made life miserable for everybody, from the
d!?.:s]‘jat::h-.-r at “DI” down to the *“08" ham at
gy

Swift! Well, T should say so0; and none too
smooth, either. He just would not come down—
not him.

“Take it or get off the wire,”” he'd say, after
yvou broke two or three times, and every time you
broke after that you would get a new name, which
generally would not please you very well. It was
just impossible to keep out of a “scrap” with him.
He gseemed to be down on everybody, and nobody
had any love for him.

One thing about “'Greg,"” yvou just couldn’'t “break
him up;" there was no use to try. Everybody did
try, though (after they found there was no use of
belng gentle with him), and *“fired" it at him
with might and main, only to get that exasperat-
ing “GE"” when they closed the Keyv, and it always
sounded as apiteful as could be, especially if a
Feﬂuw had sent faster than he had ever done be-
ore,

It might not have beeéen so bad if he had not
bragged about it, which he did continually.

“Oh, you ham!” he would say, when you were
Just killlng yourself sending to him.

“Why don't vou hurry up?’ and again, "I wish
there were some operators on this road!"

Well, he had us all going hizs way: there was
no use denying it. We could not do a thing with
him, 80 we just had to take it all in the best
manner possible. He appeared to get worse all
the time, and imposed on some of the bovs he ap-
peared to have a spite against until they were
about ready to quit. The man at “HF" he dia
a lot of work with finally had to lay off; they
had s0 much trouble,

He had been gone about two weeks, when he
returned to work and called me up one night.
He told me to ground the wire south a few min-
utes. Then he told every operator on the line to
get ready for some fun. and watch “GB,” as he
had a job fixed up for him. He had been up to

New York while he was laving off, and had

OTTO ENGINES
Bought in 1895---Been Running Gonstantly

The Naugatuck News, Naugatuck, Conn.,writing for supplies, incident-
ally remarks: “The engine has been a fine one, in fact the best in-
vestment we ever made.” Surely a splendid tribute to pay toa piece
of machinery. *“‘Otto’’ design, **Otto’’ materials and *““Otto’*
workmanship combine to make **Qtto’’ excellence,
engines can never be **cheap,’” yet are always the CHEAPEST

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

“Otto"

brought a friend of his home who was considered
one of the swiftest press operators in the ecity.
He was going to get after “Old Greg"” and glve

him a warming up that would last him for all
time. We all waited excitedly for the fun to
commence, Finally “Greg"” opened up on the

wire; he was in one of his worst moods, and by
the time he got to “HF" he was trying to tear
the wire down, and he “fired” some halfl a dozen
messages at them fiercely, one after another.
There was a pause after he finished, then the Key
opened and “OK" dragged out slowly, very slowly,
as if he had all night to work in. The man at
“HF'" began a message. “What do you think wyou
are doing—going to a funeral?' asked *“Greg."
breaking In.

“0Oh, I don't know,"” came the reply from “HF.”
in the =ame slow way, and he started ahead
again as slow as ever. This was too much for
“Greg."

“Call the operator,”” he said, breaking in again.

“Now, I wonder what you want?"’ said the man
“HF."™

*1I want somebody who can send that work; if
there's no one there to do it, mail it,”” came the
reply, sharply.

“Oh, I ecan =end
much,” said “HF."'

Well, what “Greg'’ said to_him wouldn't stay
on paper in Emi,' kind of ink. He was right in the
middle of a lecture on the “Cheek of Hams"
when, all of a sudden. something happened to the
relay and sounder which seemed to make them
tumble over each other. Then the sounder got
up and began to walk around over the table; it
sounded like forty geese all cackling at once,
Then it appeared to settle down into one place,
rocking from side to =side, and theé noize changed,
and resembled the sound of a nest of bumble-bees
when they are first stirred up. It was good
“gtuff,” too—clear as a hell; It fashed through
your mind like a dream.

Homething was surely wrong at “X." Where
was “GB?" Why didn't he break? Nobody could
it that stuff on paper. Every man on the line
istened eagerly as message after message flashed

{Continued on page 1058.)

it, but I hate to be broke so

The Ideal Sight Restorer

The Ideal Eye Masseur

Indistinct Vision, Muscular Troubles, Chronic Dis-
eases of the Eye —all successfully treated by Scientific
Massage, at any age.

English, German or Spanish pamphlet mailed free,

THE IDEAL COMPANY, 239 M Broadway, New York.




YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACMHINERY

to dovelope that

Mineral, Oll or Water

proposition; we have it. Guarante@
it to work satisfactorily.

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

THE AMERICAN WELL WORKS,

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

ﬁ

71T T 55372 [FARBANKS GAS ENGINES

CATALOGIR
Why Not Buy at Wholesale Prices? |

Over 30,000 labor saving, money saving articles for
the shop, home or farm, fully Hinstrated, deseribed and
priced our new 600 Enga catalog, No. 91. Also
& larger variety of mechanics® tools of all kinds at
lower prices than heretofore shown in any catalog
ever published,

No mechanic shonld be without this valuable book.
If you have not recelved our catalog, write us to-day
and it will ba sent you free of charge.

Send for our new premium Hst, contalning 100 usefnl
and valuable articles given away free. Most wonderful
offer ever made. Send for it to=day.

Freight Rates are lower from
New York than elsewhere |

BUY IN NEW YORK

usg mannfactored, natural or producer gas, line, aleo-

White Van Glahﬂ & ( :0 hol, or distillate as fuel: there are slx distinet types ranging
b | _ from 1 to 100 H, ¥., including stationary, portable and ma-

Dealers'in Reliable Merchandise rine, of both two and four cyele. We send ezperta to make

Sace 1818 SR om0 f sk Shaloes 5 Bomain, o uish
30 Chatham Square NEW YORK CITY | | Ziucke, Tinosmissionveircs, faroad; Facieey aod sl
0 0 XY g7 T/Be)°]2)77] | | THE FAIRBANKS COMPANY  KEW YORK
HOUSE IN AMERIA | e

100 (allons
30 Feet
1 Cent

FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
workKs at moderate cost.

Gas, Gasoline or Kerosene Engines for all purposes from 2 h. p. up.
Cut out complete advertisement and send to

FairbanKs, Morse @ Co.
Monroe Street, Chicago, Ill
Please send me Illustrated Catalogue No, W 449 Gasoline Engines.
1 maAY Wankb. i caianaaase P 1O
Name Street No. e e Siin

Please mention Popular Mechanlcs when writing to advertisers.



A Square Deal for Newsdealers

@ Pvpular Mechanics is fully returnable
¢ That means without any time limit

@ Not 30 days nor 6o days, but
@ They will be accepted whenever you

¢ Happen to find one which has been mislaid and therefore not
sold. Any delay in getting proper credit on returns, or in hav-
ing re-orders promptly filled should be reported to me. It will

be adjusted at once.

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

ter.

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

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

H. H. WINDSOR, President,

THE GARDNER ONE HORSE
POWER GASOLINE ENGINE

makes an ldeal power for all pur-
poses, such as running small ma-

for imstalling in row
boats, and a great
many other different
things. The prices are
very attractive and ma-
chines are guarantosd
in every r:=:a]:‘1-e-.1:r.

alszo sell completo sets
of eastings with work-
ing drawings. Com-

plete description and
prices sent on request,
JOHN W. GARDNER,
1035 Goodfellow Ave.,
ST. LOUIS,

MoO.

chine nhn{m. electric light plants,
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The Most Popular Gasoline Engine in the World

A high-class engine at a reasonahle price

WATERLOO GAS ENGINE CO.

1021 Cedar Street

WATERLOO, 1A,

POPULAR MECHANICS CO.

(Continued from page 1056.)
away; there was a big bunch of them: they had
let them accumulate for the occasion. Finally the
Iast message was f{inished, the work was done,
the key elosed with a snap and the sounder quiv-
ered and lay still,. With strained esars everv man
along the line listened as the seconds slipped
away—Ifive, ten, fifteen—then, Jjust a= t-vpryguﬂy
was beginning to feel good, and the lavgh was
about to be flung from call to call. the key opened
with 1 elick, and in that unconcerned manner,
which no man ecould ever imitate, “GB" fashed out

upon the line and the key closed again.
A strange and oppressive stillness settled upon
the wires; all night thelr throbs were dull and
heavy; even the dispatcher appeared to have lost

interest in his work, while the chatter of the
“Of hams™ on the W, 1. wire was changed to
silence.

The next night a new man reigned at “HF'":
a strange volece was upon the wire. The press
man from New York failed to come around and
shake hands with the boyvs before he went back
to the city. We learned afterward that "“GB"
was congidered the swiftest press operator in the
country, and was only doing a little railroad work
to rest up. He happened to Know and recognlze
the presa man who tried to burn him that night
and sprang the story on him when he went back
to the ecity. As for that man who worked at
“"HF"' that night, he has not heen heard of since.
If anvbody knows where he iz we would like to
have his address. He signs “MC." and they call
him Mack for short.—Rallroad Telegrapher,

[Curtiss AIR SHIP MOTORS

7T H. P. 5O Lbs.
Now used by every suceessful Aeronant.

HIGHEST AWARD WORLD'S RECORD
Portland Exposition Ormond Beach, Fla.
SEND FOR CATALOG ©

G. H. CURTISS MFG. C0.  Hammondsport, N. Y.




CASOLINE ENCINE EXCHANCE

BUY, SELL AND EXCHANGE NEW AND SECOND-HAND

AUTOMOBILE
AND MARINE

market value.
for Cataloguoe

FOOT and POWER

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

SHEPARD LATHE CO.
Al31 W. 24 St., Cincinnati, Ohio

GAS COAL ECONOMY.—The power efficiency of
certain soft coals when used in the gas producer
plant is two and one-half times greater than when
used in an ordinary steam bofler plant. This is shown
by geological survey tests, which also develop
that the softest grades of bituminous coal and lig-

nite are equal in power production with the best
grades, even surpassing anthracite for some pur-
poses. The peat of New England may also be

utiliged in the gas producer plant and save the
factorles there one-third of the 350,000,000 annual
coal bill for manufacturing purposes. Authorities
in the geological survey claim that the use of pro-
ducer gas would add hundreds of years to the
duration of the American coal reserve,

A N Y

LIVE WIRE CAUSES “MURDER" MYSTERY.—
When Willilam Hoch, a New York saloonkeeper,
was found dead behind his bar appearances pointed
atrongly to foul play. After a fruitless search for
clews by the detective force, a friend of the dead
man declared he had a theory in regard to the
death and desired to demonstrate it

He went to the spot where the body was found,
mounted a chair and showed how in turning off
the electric lights, as was his custom every night,
his friend had once received a shock that eaused
him to exclaim in pain. Just as the theorist was
demonstrating the matter there was a flash and a
puff of smoke and he fell on the floor unconscious.
It took an hour to resuscitate him and the detec-
tives were convinced that the live wire had caused
Hoch's death.

% e

The man with the muck-rake is behind the times

—he should use a steam shovel.—8team &Shovel
News.

High-grade MARINE and

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

State your want.

HOULE MOTOR WORKS,
GBO East Si., Holyoke, Mass.

GOLUMBUS

aasoune Engines

Eimple, Reliable and Economical
Send for Catalogue 65
COLUMBUS MACHINE CoO.,
Columbus, 0.

We eell New Engines, taking 01d in Exchange, allowing full
100 first-class, second-hand engines on hand.
Lowest Prices.

GASOLINE ENGINE EXCHANGE, 842 S, 18th St., St. Louis, Mo.

Gasoline Engines

Write
Largest Assortment in America.

«MILWAUKEE' Gas
or Gasoline ENGINES

SI:!:: g]m B}Eﬂ It-"' Ehiﬂ?m?jm or
portable. FBest v ov-
peed eg'gﬁ .

ernor. B can changed
while ranning. Vertical valves,
therefore no slde wear. Agents
wanted. Write for catalog,

HiE. by MILWAUKEE llEHIHEI'f €0., 3014 Walout St., Wilwsnkee, Wis,

THE LARGEST

AIR-COOLED MOTOR MADE
5 HORSE POWER

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

Write for Agency.

Gasoline tank in base
or outside.

GOES LIKE SIXTY [
SELLS LIKE SIXTY
El:l.l..s FOR SIXTY

Churn, Washing
Ies Cream Freoser, Etl..
s=isend for

% Park St.

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

Bicycle, Auto, Marine and Stationary. Bookleton Request.
We seil bloc priot drawlegs of elther 2 or 4 cycle type

THE GEBHARDT MOTOR CO.
2930 HancocK St., Philadelphia, Pa.

THE MIETZ & WEISS

OiLGAS ENGINES

Stationary,1% to B0 H. P.
Marine, 13 to 100 H. P,

GENERATOR SETS, PUMPS,
HOISTS, ErTe.

A. MIETZ, 12528, 48T% >,

SERD FOR CATALDGTE P. M.

DON’T BUY GASDLIHE ENGINES i

muparior to all one-cylinder mflh-ﬂ. Hl'nl:rtinn.il:l
mnhd un [ ﬁﬂn st amnl
LE PUMP

Costs Lésa to B
D:frm Heotine muf and I._ to Run.
er and 15th

tun-c:lln.dur gasoline englne
Quickly, nd.'l;rnuu. vibration. Can bs
Berp ror CatarLsove.

Chicage. THIS IS OUR FIFTY-THIRD YEAR.
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Wood Working Machinery

Foot, Hand and Light Power

For ripping, cross.cutting, mitering, rabbeting, grooving, dado-
ing, boring, seroll and band sawing, edge moulding, beading,
Huilt for hard work, accurate work and loeog
gorvice, Send for catalogus “A™

SENECA FALLS MFG.

cn 102 WATER ST,
« SENECA FALLS, N. Y,

SMALL MOTORS
All Variable Speed

Each
Alternating dental and ]E“E'Er'i motors...525.00
Direct current ¢ * £ . 22.00
Alternating forge blowers............ooocoee. HL00
Direct current forge blowers..........co...... 30,00
Alternating current friction drive motors
for Gordon Presses, 100 to 2,000 im-
pressions per hour.. oo, 60,00
Same motor wound for direct earrent......

These motors are the newest improved variable speed
motors, and guarantecd for two yvears.

Send for booklet “B." A thousand other bargains in stock.

GUARANTEE ELECTRIC CO.,  CHICAGO, ILL.

FAN BLOWERS. EXHAUST FANS.
PRESSURE BLOWERS. VENTILATOR WHEELS.
HEATING AND VENTILATION,

SEND FOR LATE CATALOGUE Wo. 24
EXETER MACHINE WOHKS

EXETER, N. H..

CEMENT BLOCK 51“
MAC’HINE iﬂﬂABI[;ﬂCKS

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

&4 Washington St., Chicago, I1l.

SAVE MONEY by usiog Reed’s Carborundom grind-
imgr stand. Costsless than any other
and does away with counter-shafts,
Clast iron boxes reduce cost of malr -
tenance over Ya; bns loose pulley, and
dust-proof over-hanging bearings.
Luther Bros. Uo., 25 FPoplar
St., North Milwankes, Wis.,
gnle makers of hand and foot power
rinders and sharpeners fAtted with
%arbﬂrundum Grinding Wheala,

9 to I3 inch Swing

Lust price, $65.C0 and up accord-
Ing to sizé. When ready to buy
send for Lathe Catalog and prices

W.F.& John Barnes Co.
108 Ruby 8t., = ¢ Rockford.IIL

THE CONTRACTOR'S SOLILOQUY.

“To cut or not to cut, that is the question—

Whether ‘tis not better In the end

To let the chap who knows not the worth

Have the work at cut-throat price, or

To take up arms against his competition

And, by oppozing cut for cut, end it.

To cut, and. by cutting, put the other cutter

Out of business; 'tis a consummation

Devoutly to be wished. To cut, to slash,

Perchance myself to get it in the neck—

Ay, there's the rub; for when one starts

To meet the other fellow's price, "tis like as not

He's up against it good and hard.

To ecut and slash i3 not to end confusion

And the many evils the trade {s pestered with;

Nay, nay, Pauline; 'tis but the forerunner

0Of debt and mortgage such a course portends.

'"Tis well to get the price the work is worth

And not be bullied into doing it

For what So-and-So will do it for.

Price cutting doth appear unseemly

And fit only for the man who knows not

What his work is worth, and who, ere long,

By every stress of making vain comparison

"Twixt bank account and liabilities,

Will make his exit from the business."
—Electrical Contractor,

B. F. BARNLES’

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Haa
power coroas feed and compoun

rest. A strictly high-grade mod-
)] _ern tool. Wa also build a 8-inch
L lathe. Descriptive eircnlars of

The season is hers to

MAKE MONEY

| Get started early.

A WEEH

Can be made with one of
thesae

\ Steam Peanut Roasters

and Corn Poppers
-/S. DUNBAR & CO,

GR7T G680 Fulton Bt
CHICAGO

Catalog Free.

$30 to $75 |

each lathe upon request.
B. F, BARNES COD.. Rockford. N

|SEN D FOR I'T

My Revisep LisT oF MACHINERY
| AND ConNTRACTORS' EQUIPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES W 7H LO-
CATION AND PRICES. | WiLL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS.

Willis Shaw, Machinery
CHICAGO, ILL.

171 La Salle St.




“Yankee” Tools

The newest, cleverest and most satisfactory in use,
and the first to be ofered atso reasonable a price that
every up-to-date mechanle could buy tools of thelr
qual t; and character. Other tools are very good tools,
but, “Yankee™ Tools are better, Sold by leading dealers
in tools and hardware.

Ask dealer to see them.

Ratchet Screw Driver Mo, 10 and 11, (8 Sizes.)

— el

Ratchet Screw Driver No. 15. (4 Sizes.)

| e e T )

Double Splral Ratchet Screw Driver Ne. 30 and 31.

Reciprocating Deill No, 50,

Our “"Yankee Tool Book" tells all about theme.
Sent free on regquest by

NORTH BROS. MFG. CO., Philadelphia, Pa.

any SAW teeth

The GRAMMES CIRCULAR SAW VISE—is a vpivel vise—sn ings

Baree-d ; ek the one apd only accurate pa

pives the filer per-

injure Lhe saw or cut al

i .i;lll.._;:.L.

THE GRAMMES
CIRCULAR SAW VISE

Saves time becanse of jis convenient a ':_:':lf__.!'i::_‘;b' i GOV
a0d every shop-oeed for a saw sharpening vise
'] e 1 iy t

A free m bra 3 Aest 1 out—you Can save epough

WHO WANTS TO

1247 Hall 5t Allentown, Pa.

AGENTS WANTED, LIBERAL COMMISSIONS PAID,

ot S o o ot ok

GASOLINE SOLDERING IRON
AND BLOW TORCH

For any work, in any situation, and in many where its
peculiar convenience and efficiency pays for it in a single
job, this little tool has won a host of friends. Let us send
you a decidedly fetching little booklet that tells really
wonderfal story in a few brief pages. Shall we do so?

INDIANAPOLIS, IND., U. S. A.

WE WILL SEND YOU 822 exenc | |

L Nl e,

One Pipe Cutter,

Une Wreach. IEIJllfll for handling pipe from % tol inch.,
ON RECEIPT OF §10.50
Bend for Catalogue of Qomplete Line,
ABRMSTRONG MFG. CO,, Bridgeport, Conn.

R l‘.h-apman Economizer

11 horse, but tested to 3alg
: f i'l."l' cent ahove rited power.
JON'T buy o CHEAFP engline; It
dossn't pay. Huy the simplest,
ptromyrest and best desipned en-
gine at the lowest possible price;
that’s right, we bulld them.
CHAPMAN ENGINE WORKS, Marcellus, Mich,

l

PATENTS PENDING.

— =
PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY
SPECIAL 6 5 c AND GREAT BRITAIN, .

OFFER...
EACH

THIS!

Bolts bafors and
after using the

lHawkeye A &

Our wrench has more
uaes than any other

F{}R THE NEXT THIRTY [3“] DAYS :‘;‘;e I?gell; I‘_;Ejaﬂflﬁ wrench made.and ¢an

MECHANICS ONE OF OUR WRENCHES, made with extra fine finish, ata special price of 2¢ Usc¢d as a pipe

656 CENTS ecach, postpaid to any address. We make this offer in order to iniroduce the
L0 new readers who are not aquainted with {18 merits,

“Hawkeye” Wrenc
Order now or you

wrench; thread cutter,
Or nut wrench. For
cutting threads it has

e The HawHeye Wrench Co., Marshalltown, lowa & different dics,

Please mention Popular Mechanlcs when writing to advertisers.



MANSUN MOTORGYGLEaATTAGHMENTS

THOROUGHLY RELIABLE
Adapted for Pleasure and Utility

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

CELIVERY ATTACHMENT in daily use by leading businesa
honzes—A TIME AND MONEY SAVER.

EIMFLIGITY OF GDNSTF:UCTIDN AND FINISH UNEXCELLED. WRITE FOR CATALOGUE

Fowler-Manson-Sherman Cycle Mfg. Co.

Clinton and Fulton Streets, CHICAGO, ILL.

DIFFERENCE IN DINING.—In England nothing

is allowed to Interfere with one's dinner; in Amer-
ica no dinner is allowed to Interfere with one’s
business. The one regards heialth above money,;
A complete line from 1% to 10 the other money above health—and everything else.

h. p., for Bileye It is time that Americans learn that there is little

MnI:-ima or l,ta’:_h!_,%};:‘;‘mﬁ‘]‘:ﬁ'ﬁ: happiness connected with wealth when handieapped

hjl ?41I{}Er%;3tﬁrg%té}]?tﬁfdﬂnm by indigestion and dyspepsia.—Hotel World,

pleta - . Bend

stamp for catalogue P

ENGINE SAID TO CREATE POWER.—AnNn én-

STEFFEY MFG. CO., gine that actually creates power is claimed to have

Girard Ave, £ 30th St., Philadelphia, Pa. been invented recently, the "“created’ power being

obtained from four immense flywheels on the driv-
ing shaft. Each wheel connects with the shaft in

turn and releases automatically, after having
driven it five revolutions; an ordinary steam en-

i glne being used for the purpose of keeping the
\r"i. ’m\ Send for Ii Nﬂﬂ up fiywheels in motion. The engine has no direct
\'1" - (TN S e l?l?.lr"ljﬁﬂm ﬁf““mﬁ; connection with the driving shaft which receives

> "1-.._..-.‘ qﬁ} ANt Cintiags. DA aul all its power from the momentum of the flywheels,

32 acowssories ghould be In the It would be ridiculous to suppose that the power

2 hands of every motorcycle deal- produced would be greater than that expended in
HARRY R. GEER CD. or, rider and prospective pur- overcoming the inertia of the flvwheels,

Bt. Louis, Mo. chaser. SEND FOR 1IT. It is true that a body In motion tends to stay

— in motion and that the reveolution of a heavy fly-

wheel will transmit considerable power, but it is
E-EE;'T,E&? u{.ktfhﬂaﬂp:;ﬂ?. alsp true that a body at rest tends to stay at
tainer. 108 a sct, 8 sels for 20a, rest and for this reason it would require a great
with Booklet of all good puzzles. amount of power to start the flywheels. The

WESTERN PUZZLE C0.,333 Jackson St. S, Paul, Minn, | fransmit. but thes would alto require more power

fo acecelerate thelr motion.

AUTOMORBILES $100AND UP

: ‘Wa wiil mail our 18rge Ilustrated Bargain Sheet of new and slightly used Antomobiles on
-~ receipt of your name and address, This sheet shows accurate pboiograpaoic views of more
v\ than 50 Automebiles ¢ Tered as low as §100. Write piainly te

Gt J H. CRAHAM CVCLE CO., Inc.
Sy S S AT Established 143“.“. 'flﬂlnﬁi&ﬂ& Madison Street, CHICAGO, ILL

U | Convert B I Into M l
The oot in Er frlﬁgquigkl? OUT Your lcy c e ﬂt orcyc e
removed by treating with ........ NO"KO'R.ODE a.t small l.':nEL_'hli' attaching the
Saves Gasolene. Increases Power. Erle 2';;"?“;;’,_:’:35. Outile
chem Ene 2 mmgite Ml B e Thia Inctuﬂ:an' 'a.:ll ]rurl:.u by which
e T s Ohces, Powerkar aruve 1| 0z, roimg ooy ey A e

1
Enough to freat 50 gallons sent by malil on receipt of 560 cia. =] wﬂgh??sr?tu_m B-E.‘] ?gt?;f‘iffmﬁ'

Money retunded if it does not proveto be all I claim for it. | | \§ % % ed 2 to 50 miles an hour. A hill

e gﬂWﬁR[{ l;.tFULTDN. nllnummlﬂrfﬂ‘ﬂ(} Sl bl ammﬁm%&tﬁggdn in use, send
Cast nELS reat talogue.

e — | Motercycle Eqmpmuni Co., 60 Lake St., Hammondsport, N.Y.

“Quick Action”

IGNITING DYNAMOS and

Jump Spark Coils

FOR ALL PURPOSES
Eingle, Doubla, Tripls and Qunad.

raple for Statlonary Engines and
MACGNETOS &uliﬂmnhilus Guaranteed in every
r‘!ﬂ .’5 The most Rallnhiakspu'kam on the puth::é:_g Fgli“g‘;flrgg%rx -
> ;
— HEIDEMAN MFG. CO.
Take the Place of Batteries THE "“““,}EEEH BEND, IND.

=i
Please mention Popular Mechanics when writing to advertisers.
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“SNAPS”

Our 1906 Fall and Winter “SNAP SHEET?"” is
YOURS for the asKing

Prices—CUT IN HALF

If you do not secure same we both LOSE. MONEY

‘W’ it NEUSTADT AUTOMOBILE & SUPPLY CO.
r e 826-30 South 18th Street, St. Louis, Mo.

for 1906 Catalogue and “SNAPS"”

MOTORS AND CASTINGS, ALSO MATERIALS AND BLUEPRINTS. USE THE

el Ble simionass” aei asias EDISON PRIMARY BATTERY
__;ﬂ‘/,‘j':,‘ }& motors r['ﬂnltl'.l!a to B kl.“li‘{_l - = .
(N ifw‘ :t—:“\\ glgrur!:;-htl:h-;:rl;i ntlllt::{nimnp AND THE
!'rl . \& -lf for literature and particulars, EDISON SPARK COIL
R l\ y SHAW MFG. CO. for igniting Gas, Oil, Dis-
== s’ GALESBURG, KANSAS.

tillate, Crude Oil and Gas-
oline Engines. The Ed-
ison Cell is the cheapest
HOW TO ENCLOSE A STAMP.—"There's only form of battery energy, the

one decent way (o enclose o stamp for a reply,” . ~ gy E
sald the head of the correspondence department of Edl_ﬁun Coil is the most
a large business, “and that is to use one of the saving of battery energy.
ﬂmrﬂm from the outside rows of a sheet with a Combined they give the
dang margin that can be stuck upon the letter ;

and leaves the stamp ready for use, Any other KDL hp‘“k.s for 51' Send
way either loses the stamp or else spoils it for | for new prices and book,

use. ‘“Battery Sparks,”” which explains.
“But I found today a trick that is pretty good.
Maost people enclose the stamp by sticking it down EDISON
at one corner, and then you have to paste that
corner down when vou use the stamp. The hnew u““f-ct“ring c“mP‘n,
trick is to wet the stamp in a little space in the 22 Lakeside Ave., Orange, M. J. 704 Wabash Ave , Chicago
center and stick it there. It pulls off casily, yet it Union Square, New York 15 Clerkenwell Read, London, E.C.

when you use the stamp all the edges have Zum
enough to stick and the Httle loose place under
George's nose doesn't show.”

- —_— — —
3 RUSSIANS SEiEI"'Ii JAPAMN.—A traveler who has e ———
ust arrived at Moji from Vladivostock is reported | WHY NOT STOP
to have said that a strict vigilanee is now being
exercised at Viadivostock against Japanese ships YOUR TROUBLES?
In view of possible escape to Japan of the leaders ? A “Wizard” Tubular
ind men of the rebellion which has quite recently I D it
been suppressed. There are five Russian torpedo- 0es Ii.
boate in the harbor but none of her warships.— Armature incased in
Japan Times, WATER-PROUF nomn-
| corroding briss tube,
| All brass screws,
Friction, Belt or
More Power for Your Auto Governor drive,
If you have an Apple Battery Charger to keep vour Brush-holders removed
batteries full. 1t ﬁutnlnati{':illy EEn- without loosening screws,
ernles a current that produces hot All parta polished brags,
sparks to meet every charge, If you Contact and Jump Sparlk,
hawve lrnition troubles write o= today A TRIAL WILL CONVINOE YOU, - Mot pepsler s muisfaciory Blagnsto oo the
for full Information. market,  Price as popuier s mackion,  Ouvarner dess sway with [siveriss sad Hwibshes,
; HERCULES ELECTRIC & MFG. Co. INDIANAPOLIS, IND,
THE DAYTON ELECTRICAL MFG. 0. "0 DAYS' FREE TRIAL g o
I79 S1. Clair 51, Dayton, 0.
e
— THREE HORSE POWER
PRICE GRIP CONTROL 5 TD 40 MILES PER
HOUR. 100 MILES FOR TWENTY CENTS
$145 ““ LIVE AGENTS WANTED CATALDGUE FREE
THE THOMAS AUTO-BI CO.,
| 1445 NIAGARA ST., BUFFALO, N. Y.
e = ——

Please mention Popular Mechanlcs when wrlting to advertisers,



SEND FOR OUR CATALOGUE o

500 ILLUST-RATIONS

PRICE LIST
TELEPHONES

$3.50 $5.00%7.50

Medical Coil
$1.15 $1.25 $2.75

Electric Shocker
%1.00

Electric Fans
$1.50 $3.50%6.50

Flashlights
85c %0c $1.00 5150

Phonetic for Deaf

Farr Telc hone and Construction Supply
TELEPHOMES AMD ELECTRICAL -EF'E'uéli.
1158120 W. {ICAGO

ackson Bowulevard
$3.50 EACH ice

(former price $6.00)

We are closing out the last of a job
lot of P. W. motors at & sacrifice price
of $3.50 each, complete, ready to run.
These are bi-polar motors, with lam-
ingted armatures and bronze bases.
Will develop about 1-40 horse power.
They run well on from 1 to 6 cells dry
battery. A great bargain and thereare
only a few leit. ORDER TO-DAY if you
want a geod motor cheap. PARSELL &
WEED, 129 W. 3lst 5¢., N, Y, City.

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

WRITE POPULAR MECHANICS

=

DEMAND for ELECTRICIANE
GHEATER THAN BUPPLY.
Learn Electricity at
Home, with improved appa-
ratus. Own youar own Lahora-
tory, We offera Complete
Eleetrieal Laborats with
IMustrated Munual of Instroos
tions at & price within the
means of all. Write for our™ =
E'mpsmtmn and a copy of the 1
anual. COLUMBIA
SCHOOL Bl.rlirl..‘r co.
Indismapolls, In

> "Telimen Mo, 3," com-
| plete experimental out-
of fit, comprising one inch
spark coil, balls, key, T4
e | ohm relay, Coherer and
| mutom. deccherer, 5 colls

battory, Wiring, CORBec-
thons, instructions, disgrams, ete.  Will work up to amile. Frice §13.50,
!Lgrnta wanted. New l_,11,.1]u‘ of Europenn and American Electrical Nov-
elties,

ELECTRO IMPORTIXG ©O., 87 Warren 5t., New York.

FINE ENGRAVING ON PIN HEAD.—A St. Louls
expert succeeded in engraving all the figures from
1 to 9, the letters of the alphabet and his own
name, Eugene Wrenger, on the head of a common
steel pin, the surface being a little less than five-
slxtyv-fourths inch in diameter. The head of the
pin was flattened and made perfectly smooth and
while the engraving was being done the pin was
held in a strong vise. The surface was then marked
off by an instrument that locates 960 parallel lines
on a surface 1 in. wide. The engraving was done
with a 4-in. penstock holding a plece of fine tem-
pered steel, the points of which are XKeener than a
razor. The engraving cannot be dizcerned by the
naked eye, The pin is in a Philadelphia museum.

—_— - ———

Despondent over the fact that he had worked
four vears on an invention only to find that an-
other had patented the same thing, John Klubink,
a mechanical engineer, attempted suicide by jump-
ing into the Harlem River. He fought off the rea-

cuers, but finally was taken to the Lincoln Hos-
pital
e
An  Austrian inventor, Richard Szigmondy, 1Is

reported to have made a new Kind of window glass
whose chief peculiarity is that it prevents the pas-
gage of nine-tenths of the heat of the sun’s rays.

It is well known that ordinary window glass al-
lows nearly all of the heat derived JSrom the sun
to pass through, but, on the other hand, intercepts
all heat coming from nonluminous sources, such
gs a stove or the heated ground. This is the rea-
son why heat aceumulates under the glass roof of
a hothouse,

If covered with Szigmondy's glass a hothouse
would, it is claimed, become a cold house, since
the heat could not get into it. One advantage set
forth in favor of the new glass iz that a house
whose windows were furnished with it would re-
main delightfully cool in summer. But in winter,
perhaps, the situation would not be so agreeable.

MANY of the leading CENTRAL STATIONS and INDUSTR.AL CONCERNS in the United States after thorough tests

are convinced that

SNOW’S REFILLED FUSES

HOW ABOUT YOU? Save 30Zto 1002

Are Right.

Every style of a&cim&d fuzes reflllad. Do not let your enginesr or electriclan

5 E. W. SNOW, & C0,, Omeo a

em away. Catalogne of net prices sent on request.

Fully Guaranteed.
Agents Wanted.

Henricks Magneto

ENGINE WITHOUT THE AID OF BATTERIES.
It is better and more durable than any Dynamo. Ité Governor regulates the & regard-
legs of epeed of Aywhesl, Its Governor adjosts to imperfect fiywheels. Its
gures a constant and uniform spard.

. All etrains are removed from the he@ringa of Magneto,
Henricks Novelty Co.

pceand 187 West Ave., Rochester, N. Y.
Fires your Gas
or G&sohnu

overnor im-

The spark does not burn the contacts of the engine.

125 S, Capital Ave.
Indianapolis, Ind,

Please mentlon Popular Mechanles when writing to advertisers.



Booklet explain-

| LET ME SELL &3 ie:
YOUR PATENT veu' sepcst

E:p:l!*

atent

Sales exclusively. If you Inﬂ: :. PaTEHT
for sale, call on or write

WILLIAM E. HOYT
PATENT SALES SPECIALIST

298 (J) BROADWAY NEW YORK CITY

PATENTS

Careful attention given to the prosscution of bnsiness befors
the patent office, Patents procured and no attorney fee called
for untll patent is allowed. (23 yoars experience.) Write
for “Inventor’s Guide.” Address

FranKlin H. Hough
Aﬂlnﬁn Building, Wuhinjtnh. D. I:'.'-

SMALL ALTERNATING MOTORS.—Great im-
provements have been made in small alternating
motors where only small power is required, such as
operating delicate apparatus used by jewelers and
dentists. These motors, which are made from
& hp. up, are now built with variable speed con-
trol, by which the operator can vary the speed

HNLCT CUNSENT BUFFEE AND CHLARLES

DINECY CVERIEAT BLOWER

from nothing up to 4,000 revolutions per minute.
Not only are the motors small, neat and atiractive,
but thev are now on the market at prices within
the reach of all., A small motor for Gordon print-
ing presses does away with the belt, and is con-
trolled by a foot lever, leaving the hands free at
all times.
— e .

Directory Canvasser: “What businesa iz wyour
hushband engaged in, Mrs. Gaylord?"”
Mrs. Gavlord: *“He's an inventor."
Directory Canvasser: *“Has he any
specialty 7"
Mrs. Gaylord:

particular

“Yes; he invents exXcuses,''

BURNS’ Adjustable Telephone

Holder and Extensible
Bracket: g it top or rolt

top desks.
Has largest radius

of action.
Write us or vour
No.83 nearest supply

house,

Our Jume Bulletin F.
Free for the Asking.

American Electric
Telephone Co.

6400 to 6600 State St
Chicaga, 111,

PATENTS SOLD

'ON COMMISSION

If yom wish to boy or sell a patent write for booklat *
to SBell & Pahunt“ or my list l:ll-} patenta for mg'.” L.

E. L. PERKINS, President Inventors’ Exchange
84 Broad Street BOSTON, MASS.

I SELL PATENTS

MUTUAL LIFE BLOG.
BUFFALD, H.%.

I Them at low coet: - How tosell o Patent and Whet to

Invent for Profit. Gives Mec ical Movements ime
ventors. 11 of Money- Patept Informas
TOOE FREE 20 cli whn arite g !

O'MEARA & BROCK, Patent Attys.,
WASHINGTON, D. C.

[CHARLES A.SCOTT 89

hneble

@18 F. STREET.

USE OUR FACTORY

Wo are squipped to handla experimental and die work and light metal
manufncturing. Our superintendent has had owver thirty years' practical
exparience in such work. Putlorr in Ch]ﬂgﬂj i1 Lovw prices, pmmpi.
service, Sepd particulars for estimate to

C. E. LOCKE MFG. CO., g8 Cherry 8t., Kense't, Ia.
ATE"T Send for INVENTOR'S PRIMER.
————— NO PATENT, NO FEE,

Patent Advertised FREE.,

MILO B. STEVENS & CO., ™™

lml
885 Fourteenth Bt

PROTECT YOUR IDEAS

WASHINGTON, D. C.
Branches at Chlr.agn, Cleveland. Detroi*,

PATENTS

GUARANTEED,
Send model or sketch for free report as to Patentability. Send
for finest publications ever issued for free distribution “HOW TO

OBTAIN A PATENT"™,

PATENTS SECURED OR FEE RETURNED,

with 100 MECHANICAL MOVEMENTS

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

ONE MILLION DOLLARS

Patents

offered for one invention. $16000 for others,
Copy free,

advertised freein “*WORLD'S PROGRESS.”

EVANS, WILKENS & CO.

MNew York Offices:
132 Nassau Street,. New York, N. Y.

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



POINTS FOR INVENTORS

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

2. Select a good patent attorney, pay him $5
to find out whether your invention is new and
patentable, and have him send you eopies of the
patents whieh he finds most closely resembling
your invention.

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

4, If you cannot afford to apply for a patent,
give an interest in your invention to some good
business man who will furnish the neecessary
money to get the patent and build a satisfactory
model or sample of your invention.

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

6. Don’t expect to make a fortune from your
patent at once. TIf you eannot sell for eash, sell
on a royalty, provided the buyer is reliable and
esponsible.

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

" 8. If there are any other points about which
you want adviee or information write to us and
enclose a stamp for reply. Send for our hooklet
containing suggestions on ** What to Invent’’ and
#¢What to Avoid."’

PorvrLar MEcHANICS PATENT Bumeau,
160 Washington Street,
Chieago, TIL

Branch office at
Washington, D. C.

THAT PROTECT

PATENTS ™ano pav

WATSON E. COLEMAN

R.oeglstered Patent Altorney
626 F S5t., N. W. WASHINGTON, D. C.

Advice Free; IHighest References; DBest Serviee.

sigLICAL TEXTS FOR TELEPHOME USERS.
—A cub reporter on the New York Sun, alter a
fruitiess attempt to get telephone connection, went
out and in his desperation compiled the f[ollowing
indictment:

The Company.—Their line iz gone out to all the
earth and their words to the end of the world.
Pg. xix:4.

Trunk Wirea.—Thy land shall be divided by line,
Amos vii:AT,

The Service.—Prepared for an hour, and a day,
and a month and a year. Rev., Ix:15.

They were employed in that work day and night.
1 Chron. ix:33.

Monopoly.—We have no might against this great
company. 2 Chron, xx:12.

Now, shall tLiis company lick up all that are
round about us? Num., xxii:d4,

Threatened Competition.—See! There come peo-
ple down by the middle of the land, another com-
pany come along! Judges Ix:37.

The New Zones-—The great city was divided into
three parts. Rev. xvi:19.

Charge the people. Exod., xix:21.

A daily rate for every day. 2 Kings xxv:30.

And Kept back part of the price. Acls v:Z,

“Information.""—ls there any number? Job
XXV:id.

I know not the numbers thereof. P=. lxxi:16.

Search may be made in the book of the records.
Ezra iv:1b.

He telleth the number. Pz, cxlvii:4.

His number is 666, HRewv, xiii:18.

I understood the number. Dan. ix:2.

H’l‘._l__u.*. Call.—When I call, answer me speedily. Ps.
eli:2,

éualled him, but he gave me no answer, Cant.
Vb,

Then they walted according to their order, 1
Chron. vi:3z.

Call now, if there be any that will answer thee!
Job vl

Where is the receiver? Isa. xxxiv:ls,

Let every man be swilt to hear and slow to
speak. James §:19.

Thou didst call me. 1 SBam. 1ii:6.

The Conversation.—Call thou and 1 will answer,
or let me speak, and answer thou me. Job xiii:22,

They would not take hold of his words, Luke

xx:26.
; IEE'E have heard my conversation in time past, Gal.
i:13.

We use great plainness of speech. 2 Cor. ifi:12.

Except ye utter words easy to be understood,
how shall it be known what iz spoken? for ve shall
speak Into the air. 1 Cor. xiv:d.

I had rather speak five words with my under-
standing than ten thousand in an unknown tongue,
1 Cor, xiv:19.

The Interruption.—I =aid in my haste, “T am cut
off.,” Ps xxxi:2.

There is no speech nor language, Pa xix:3.

If he cut off, a,d shut up, who can hinder him?
Job xi:1o0.

There are so0 many kinds of voices In the world.
1 Cor, xiv:10.

Thoit hearest the sound thereof, but canst not
tell whencee it cometh. John iii:5,

Fut off the former conversation. Eph. {v:22,

{Continued on page 106%)

ATENTS that PROTECT:
| R.5%A B.LACEY 'I'Iru:'l?{ﬂ;:. D.C. {:ub.'iﬁ

2 We give vou prooF of the money value of the
patents we procure.—L., & L.

Please mention Popular Mechanics when writing to advertisers.



PATENT

SECURED PROMPTLY and with special
regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors' Ideas,
HIGHEST BEEFERENCES FREOM FPROMINENT MANUFACTURERS.

SHEPHERD @ PARHKER, PATENT LAWYERS

Patents, Caveats, Trade Marks, Copyrights, Valldity Reports, Infringement Contests.

MANUFACTURERS and others desiring to buy out-
right or secure on royalty patented inventions along any
]im: are invited to communicate their wants to us for

publication without charge, in our

PATENTS WANTED Bulletins,

which are sent gratuitiously to our clients from time to

time.

“During the past 10 years Mr. Bhepherd, of Shepherd &
Parker, has obtained for us a great many important patents.
We have no hesitation in heartily recommending him to any
one haviog need of the seryices of a patent &

HALLWOOD CARH REGfSTEE Co.

Mr. Parker on November 1, 1903, resigned his mlon oA an
ezaminer in the U. 8. Patent Office tauntur this

Address, 210 Dietz Bldg., WASHINGTON, D. C.

Going to Put It on the Market?

Yom have the article; we have the brains and the equipment for making it at the lewest costs
We manufacture and ship all kinds of Special machinery en contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs.. (Inc.) 88 to 65 5. Canal
LONG DISTANCE "PHONE, MATN 839,

Street, Chicago.

“MR. INVENTOR”

QUR BUSINESS I8 TO

Perfect, Develop and Manufacture
YOUR INVENTION. ALL MODERMN FACILITIES
ARE OURS, AND WE ARE AT YOUR SERVICE.

WE EMPLOY EXPERT MECHANICSE ON
JFpeclaliies, Dies, Punch [Dork and Models

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

MONARCH TOOL COMPANY
124 Opera Place, CINCINNATI, 0.

DO YOou

WANT YOUR PATENTS DEVELOPED?

Devalopment of 1deas, experimental models., Speclalty
small ?l?lu.hll]ﬁl‘j and fine instruments. Modern equip-
ment. Technlieal office,

RICHTER BROS., Mech. Electrical Engineers & Mfrs.
115 Court St., HOBOKEN, K. J. (Two minutes from D. L. W, Depot)

WE MANUFACTURE TO ORDER

DIES, TOOLS awno
AUTOMATIC \JACHINES

ALSO HARDWARE SPECIALTIES

AND PATENTED NOVELTIES

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

BOOKLET FREE. WRITE TODAY.

Starnpmg & Tool Co.

DE LA CROSSBE, WIS,

SplitdorF LnbnratnrY

(Estahlished 1858)
YOU HAVE AN IDEA and uire exact workmanship to
fully demonstrate its POSSIBILITIES. WE MAKE A
S[Fﬂ CIALTY of MODEL MAKING and EXPERIMENTAL

K.
YoU WANT THE BEST WORKMANSHIP—WE HAVE
}h- l:m-t improved machinéry and the highest enginser-
“'F-.lr H:’whlt you want, we may be able to help you and
i “ﬂ}'?ﬁ?“ TABORATORY
=21 'Iudewlu-r Street, NEW YORE CITY

Popular Mechanics, Journal Building, Chicago
I would like to act as your agent in the shop or works of

Firm's
Name

employing___________ men.

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

statement of commissions paid.

Name

Street

City
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2, How to perfect inventioms,

3. The first step to take in |
getting a patent,

4., How to protect himself from
parties who might steal his
invention before he can get a
patent

5. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose.

6. How much it costs to get a
patent,

7. How long it takes to get a
paﬁ;nt,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

How to handle his patent to
get the most mcney out of it,

10.

Where and at what expense he
can have working drawings made
of his invention,

11.

Where and at what expense he
can have models or experi-
mental machines made,

12.

should send his questions to

POPULAR MECHANICS PATENT
BUREAU,

Journal Bldg. = =  Chicago, IIL

4N

s B A e A& & S &N

GS MADE TO ILLUSTRATE CIRCULARS,
CATALOGUES, OR ADVERTISEMENTS.

Clean, bright, showy, oute—bringing out details
perfectly. Our prices ars resscnable, all work

. guaranteed—let us figure on your job.
1 WEITE FOR S8AMFPLES

ACME ENGRAVING CO.

ey 157 Washington St - Chicago

223DIIDBIIHIDBDBOODODDDIIIINBIIL
THE OLD RELIABLE

JESSOP STEEL

§
% IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS

NGRAVIN

WILLIAM JESSOP & SONS, LIMITED
] 91 JOHN STREET, NEW YORK o
i
A232259IDDHHBBHDDDIDHBFIDDDIDDIIINE
(Concluded from Poge 1068)

I will cut him off. Lev. xvii:10.
A dreadful sound is in hizs ears. Job xv:Il.
The sound of the grinding is low. HEccles, xil:d.

Who hath stretched the line upon 1it? Job
xxxviii:b.

Cut off hiz branches. Ilan. i1v:ld.

Rebuke ithe company! FPs. Ixviii:30.

Thou and all thy company, Num. xvi:16,

Be damned! Mark xvi:lé.

What a word is this! Luke iv:16,

Forget it! Prov. Iv:.

Evil-doers shall be cut off. Ps. xxxvil:d.

They went to their own company and reported.
Acts [v:23,

The Party Wire.—Line upon line, line upon line.

Isa. xxviii:10.
Both parties shall come before. Exod. xxil:,

: While they are yet speaking I will hear. Isa.
xv:24,
Not to boast in another man's line. 2 Cor. x:16.

Pay Stations.—Will they not pay toll? Ezra iv:13.
It shall not be lawful to impose toll. Ezra vil:24.

Thou hast nothing to pay. Prov. xxii:2T.
Wherefore kick ye, 1 Bam. ii:28,
Twenty and three. Judges x:Z.

e - A —p————

LONG BAILBOAD SERVICE.—Robert Piteairn,
worth %20.000,000, has retired from the FPennsyl-
vania mailroad after fifty-three years’ continuous
service. He and Andrew Carnegle began work to-
gether carrving telegrams at 31 per week, I'nless
the present crop of messenger boys turn over a
new leaf some of them will not bhe worth 20 cents
at the end of fifty-three years.

School Teacher (showing off her best boy before
visitorsi—Now, I'érkins. can you name some of
the important by-products of the steel industry?

Perkine—Yea'm; Carnegie libraries.

MAKE YOUR OWN CEMENT ||
Blocks, Fence Posts, Drain Tile

Wafornish the Machines and Instroctions

No Experience Necessary

akin
Big Money Eﬂcu“mflﬁ:-'rm%

Bave Money on Your Buildings
Write for Booklet and Frices

The Reed Mig. Co., Box 18 Springlield, Ohle

“WHICH WAY” POCKET LEVEL

in an lostant * Which Way"
TELL‘S your work is out. See? Itls
the size of a silver dollar end three-eighths

thick, Nicely nickeled and polished. To
fntroduee it, will mail one for 50 cents in
gtamps. Caliper Catalogue free,

.ﬁgl}ut.ﬂ Wﬂ.ﬂtﬂﬂ- E. C. SMITH cﬂ-' c'ﬂll.lmblﬂ.. Pa.

Blanss mantlan Pasulas Mackhanles when writing to advertisers.
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57910 15 I, Swing,

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.

New Features, 2 Sebastian Lathe Company, 107 Calvert St., Cincinnati, 0.

BUSINESS BOOMING AT SAM FRAMNCISCO.—
Our own correspondent there writes as follows:
Reliable facts and fizures regarding the rehabilita-
tion of San Francisco show a very encouraging
degree of progress. In July the population was
365,000, deaspite the tremendous exodus immediately
following the great disaster. At that time the
number of people recelving rellef in San Francisco

had been reduced from 225,000, during the first
week, to 17,000, Hotel accommodations are now
very satisfactory and are constantly improving.

The labor supply, however, Ig inadeguate to meet
the constant and Increasing demand for men.
There is8 a great demand for ordinary laborers, and
in all departments of the building trades. In fact,
in view of the great demand for workingmen by
the different railroad companies for general con-
struction work, and by the farmers, ranchers, fruit
growears, vinevardists and others to aid in the work
of harvesting the products, a general labor famine
is feared.

In the state of California conditions indicate one
of the most prosperous yvears in the “Land of S8un-
shine.,” Crops are exceptionally heavy, especlally
grain. XReports from mining districts indicate a
greater output of mineral wealth than for several
years past.

July building permits Issued number 470, value
$3.514,000: real estate transfers., 610; building con-
tracts recorded, 132, value §1,282,606; bank clear-
ings, 3%160,631,793.87, increase over July, 1905, &%
per cent; tonnage of the port of San Francisco,
63,.489; class “A'" bulldings being rehabilitated, 356;
class “A" buildings now occupied, 18; permanent
buildings under construction In the burned dis-
trict, 66: temporary structurez in burned distriet,
4.500; firms doing business in burned district,
6,000 number of men doing construction work,
25,000; average number of debris cars moved dally,

—— - ——

CARL MEYERS, the balloon expert, has been
glving some demonstrations this summer with his
new airship., While 3,000 ft. in the air at Peoria,
I1l., recently, one of the rudders broke and Mr.

Meyers had a narrow escape.

THE POSTAL TYPEWRITER CO.’S

FACTORY AT NORWALK. CONN.

i Equipped to do Experimental Work, Tool
Making and Manufacturing. Inventions De=-
veloped. Very Besat Work Guaranteed. Cor=-
reapondence Solicited.

et Us Act As Your Facto

Wi have oneof the best |"I'||:||_|1i}|_"4] u'l'll;:lp.ﬂu inthe United States
and can turn outl your work for you cheaper than you can
posaibly do it youraelf. Send drawings or models for estl-
matea on dies, tools and manufacture of your article In
quantities.

Metal Specialties Manufacturing Co.
18-24 W. Randolph St., Chicago.U. 5. A

¥ $100,000 offered for one in-
’ ienﬁ'-un: $8,500 for anothes
Book “"How 1o Obtain a Patent” anu
“What to lnvent” sent free. Send
rough sketch for free report as to
patentability,. We advertise your
, patent for gale at our e:pe:;sa.
Chandles & Chandlee, Patent Attorneys,
930 F. Street, Washington, D. C.

L BEARINCS

“KNIPE” PATENTS—The Combination:
A Ball B-mrlni anda Cons combined.
Egr throst, welght or both.
wast ;j-rica and best bearing made.
For the lightest to the heaviest work.
All mizea, %-inﬂh and up,
Mo fitting—just nush it on.
10 cents in stamgs for samples.

PRESSED STEEL MFC. CO.
545 The Bou Philadalphla, Pa.

ELECTRIC MOTOR 65 CENTS

Huns with wet or dry battery, positively
the best motor on the market for the
price; 66 cents; (packing and postage 15
cents, ) Reversiog motors, experimental

anos, telephones, novelties, etc.

HCATALOGUE FREE"

ARROW ELECTRIC CO.

103 S. Canal St., CHICAGO, ILL.

e L o ek et (e e g T R | e P
A PRACTICAL WIRELESS TELEGRAPH OUTFIT

INSTRUCTIVE AMUSEMENT FOR BOYS
50 CTS. POSTPAID

Will Positively Transmit Wireless Messages 1-2 Mile
Full Instructions, with Morse Code

F. A. HOSCHKE, BLOOMFIELD, N.J.
R i e T R il L e b P i e TR

Before You Invest

A dollar In anything get my book, ""How to Judge Invest-
ments."" It tells vou all about everything you should know
before making any kind of an iovestment, elther for a
large or small amount. This book gives the soundest ad-
Vice, and may save yon many dollars, Send two-cent
stamp for a copv: do It now.

Zend your name and address and get the Investors' Re-

Gk 3 Months Free.

This will keep von rellably posted on varlons kinds of
investments. Address

Editor INVESTORS' REVIEW, 1461 Gaff Bldg., CHICAGO, ILL.

BOILING
WATER

One Pintin One Minute

For Altarnating Cuarrent of 110
Volts. No current used when ont
of water, [Tsml by actors, doctors,

in the sick room, and anywhere
where you need bolling water on

short notiee. Guaranteed for one
year. By mail £1.25, Inecluding
one yard of conl, one Edison Plug
and one T. H. Adapter.

RICHARD TOENNES, Box 344, Boonville, Mo.

Pleasa mention Popular Mechanics when writing to advertisers.
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A Hetter Position, Shorter Hours and a Larger Salary
rwalt the Rapid Calenlator. We will sand free to ths
flrst 1,000 who apply a copy of our new book fully ex-

plaining a system of
SHORT CUTS IN FIGURES

It tells how the work of hours may be done in minutes
amd llx{::InJ,ms how yon may become a rapid calcalator.
It is Free. Address
COMMERCIAL CORRESPONDENCE SCHOOLS
19N Commerelal Bldg. ROCHESTER, N. ¥,

BY YSTIEM

10,686 novices— most of them with no tool ex-
perience whatever—built boats by the Brooks Sys-
tem last year., Owver tifty per eent have bullt
their second boats.  Many have established them-
selves [n the boat bullding businesa,

If you can drive o nail and cut ot o plece of mate-
rial from a full sized pattern— you can build a Canoe
—Rowboat—sailboat—Launch—or Yacht—Iin
your lalzure tme—at home,

The Brooks System consistz of exact sized
printed paper patterns of every part of the boat—
with detailed instructions and working i1lus-
trations showing each step of the work— an item-
fzed II:ill of material reguired and how to se-
care it

All you nead s the patterns costing from $£2.50 np
and materials from $.00 up. Only common hounse-
hold tools required.

Weo also furnigh complete boate in the knoek-down
form—ready to put together,

Satisfaction guaranteed or money refunded.

OUR BIG FREE CATALOG
tells how you can bulld boats all styles—all sizes

BROOKS BOAT MFG. CO.

(Originators of the Pattern System of Bont Building,)
3710 Ship Street, BAY CITY, MICH., U. 8. A,

TEaNfRl =

THOUSANDS
OF DOLLARS

You will bo as.
'I:-riuiuhmt to n;.gg
our free illustrn
buok. Tttells you how
onr practical mail conr-
sed enabilo t.lmlum;nd.l tali d
earn salaries and poasitions. We
helped them do it. We ean do the same
for you. Courses_in Electrical Englneer-
ing, Bteam and Mechanical Engineering,
Electrin Lighting, Raflways, ’Eﬁaieun hy.
. Mechanica rawing, Dynamo Ten-
ders, Motormen, Short .

7
FREL [rorited, fres of chargs, with eur
Reterence Litrary nnd & setof Elsctrleal Aps

parsise Writs for our fres lustrated book.

ELECTRICAL ENGINEER INSTITUTE
Dept. 6. 240 AW. Z3d St Mew York

WHY THE CYPRESS LOGS SANK.—Southern

lumbermen take great delight in a story of cer-
tain scientific gentlemen who were sent by the
government at Washington to study the growth
and uses of the bald cypress at a time when
cypress lumber was comparatively new to the
market. They went direct to a large camp, pre-
sented credentials to  the superintendent and
watched with minute care the processes of cutting
the timber and floating it down stream.

Cypress 18 a light, spongy wood that grows in
swamps and absorbs water readily. The scientific
gentlemen requested the superintendent to throw
someé logs into the river separate from the main
rafts and followed thelr progress down stream in
a boat. After floating south for some distance the
loga with one accord sank. Much surprised, tha
seientific gentlemen returned and followed another
congignment. The phenomenon was repeated; at a
certain distance from the (-tlmg all the logs sank,

The gentlemen from Washington, being wve
scientific, did not think to question the unlettere
superintendent about the power of eypress to be-
come water logeged. but after numerous observations
and much comparing of notes reported to their
department the startling discovery that cypress
floated north of a certain parallel of latitude and
sputh of it invariabhly sank. Of the cause they were
not vet certain, but hazarded the suggestion that
it might lie in the rotary motion of the earth, In-
creasing in speed as the logs approached the
egquator until it was powerful enough to draw them
under.

——y———
MEXICO ALL RIGHT.—Notwithstanding the
frantic scareheads of some American yvellow diailies
recently when news was scarce, there seems no
grounds to question the safety of Americans in
Mexico who behave themselves. The alleged “anti-
foreign movement"” is effectually exploded by the
Mexican Daily Herald., a newspaper printed in
English at the City of Mexico, and an authority
among Americans there.

FOXY Hera yvou are, boye, A medallion
pin of Foxy Grandpa, beautifully enameled
in colors, Everyone will noties it on youar
lapel and try to get a closer look at it. All
vou bave to do s to press the bulb—Foxy
Grandpa will finish the job by squirting a fine
GRANDMA™ stream of water all over the
inguisitive one, Wikl equirt 20 feet., Greatest
joke out, Order one to-day and fool all your
friends. Bent postpaid for 15 cents, or Foxy
¢+ Grandpa and Hooligan both for LATEST
25 cts,, with our novelty catalog of bargains,

AMERICAN SUPPLY CO. 534 E.
Minnehaha Street, st. Paul, Minn.

“How to Remember”

Bent Froe to Readers of this Publication.

You areno greaterintelleciunally than
7 YOUur memory. My course g simple, iucxpensive.
Increnses business capacity, social standing; gives an
nlert, ready memory for names, faces, business details. Developa will,
conversstion, speaging, etc. Mv Booklet, " How to Remember,” asntiree,
DICKSON SCHOOL OF MEMORY, 708 Kimball Hall, CHICAGO
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€] The difference hetween success and (ailure, in nine cases oot of ten, is education.

to consider the mere money valpe of education ¥

$22,000.00

] The average educated man earns §1,000.00 a vear.

time. The avernge day laborer gets 31.50 o day—3M days in a year—or $450.00 per year,
The difterence between 540,000.00 and SIS, 000,00 15 S22 000,00,
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Mechanleal Engineering
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practical experts: 157

Have vou ever stopped

He works forty yvears, making a total of $40,000.00 in a life

He carns 515,000,000

This is the minimum veloe

r——COUPON—CUT OUT AND MAIL TO-DAY s——

I am tmievested

Munlelpal Englnoering
Hallroad Englneering
Burveving
Hydrmulics

¥ Hl:l' iotural Drafting

nplete Archiltectors

':: I::r-- |||I I Il..,lll.l“|r,|:."

Contraetore” and Pulldars"
(O rsE

Colton Cogrse

Woolen and Worsted Coods
Lonrae

Knit (ioods (Conrse

College Proparalory Dours
{Iting for an
SNEINeering s

JAN SCHOOL OF CORRESPONDENCE
3106 =16 Armour Avenue
Chicago, Ill.,

. 8. A.




Splendid Equipmeat
Efficlent Instruction

I WANT YOU

TO SEND FOR. MY FREE BOOK

“How to B a Watchmaker”

A POSTAL WILL DO
EARN WHILE YOU LEARN

Send for our price-list |

B ARTISAN

We do all kinds of repair work for the trade r
STON PRACTICAL SCHOOL |
OF WATCHMAKING

Institute of Optics, Engraving,
Jewelry Work, Stone Cutting, Ete.

Entire Top Floor, Globe Building ST. PAUL, MINN.

LEARN RIGHT WHILE YOU'RE AT IT
& fell and complebe cvnrme of instruckion in Lake swd Ocesn Bevigs-

fion,  Also Masise and Bistionwry Eogiseering. Bpecial braache lsaght

thoss deaiving 1o gualify Ussmesdves for betber potitlom ia tie Merise

Barvits, Buadenid tanght by srraponisess. Olodsats may 'bllll L]

any tima.  Diplemes will be lessd to all gredusties pasing I

fual sammineticae,  Band for circuler,

CHICAGO NAUTICAL SCHOOL

Ioth Year
1624 Masonle Temple

Chieago, Il
W. J. WILSON, Principal
Late Lieutenant, [T 8. N.)

Engineering [

ote and short courses, Thoroughly
l:un ops, Shop work from the be oql
eourses in Bteam and Electrical En;lnﬂarluu
A.m-m

al podnnx]nen
“’;‘I ing. Shert
m E.tpfrm 1.:.1"

bepst- bI.Im-.lI. all B ter a8y thne. Correspondence
e “r l 5§ m.’n«;-:u-m in whikh Interessed

nnd electrical course.
HIGHL&HD P..!.RE EIILLEGE, Des Moines, In.

e $ $ $ IN COMMERCIAL ART
| SUHHER SP.&RE Hﬂun Offer opportunities

that should not ba
Jost. If you have even sverage mhility, I CAN TEACH
YOU DRAWING. 1 have bean successful myself as an
artist and hl\o:niﬂud I.I number of illustrators whose
names are well known o

A FULL YEAR'S ART l.N‘-'I‘P.UMD"T FDH a0,

My illostrated book *'A New Door to Success”™ gives fall
information of my course.

GRANT HAMILTON STUDIO

Bunita T332 Flatiron Building, NEW YORE CITY

GAS PRODUCER SOLVES SMOKE NUISANCE.
—The general use of gas producérs in the near
future in our large cities is calculated to abolish
the smoke nuisance by removing the cause of
the smoke, and to do it more effectually than any
laws which have been or may be passed. The
adoption of the producer will come as a natural
sequence of its great economy. When power users
in cities get to using the two sane, clean powers—
electricity and producer gas—there wlill be a daily
saving of thousands of dollurs in display goods
which are now ruined, and the health conditions
will be noticeably improved. It's coming.

—‘_‘,_ ,.,—

GROWTH OF CORRESPOMDEMNCE STUDY.—
This month the original correspondence school will
celebrate its fifteenth anniversary. It is remark-
able what this one school alone has accomplished
in s0 comparatively short a time. The [dea was
that of a newspaper man who started in to teach

FPennsylvania miners by mail so they could pass
the State examination and qualify az mine fore-
man. The almost Instantaneous success of the

plan and the requests for mail instruction in other
branches of engineering and mechanics naturally
brought about an enlargement of scope, which has
far excecded any pogsible dream of Its originator.
Already 85,000 studentzs have completed courses
and 225,000 others have taken up special studies.
Compared with Harvard, for instance, which dur-
ing its 2000 vears has graduated only 28000 men,
the flgures are suggestive., Very few of the corre-
spondence students could have taken a college or
university course, During the past twelve months
4.000 students have reported advancement in posi-
tion or inecrease in salary as a result of study in
this one r:r:-rrespmulmu.o gchool alone,

When Writing us it will be of

ing in the west,

t.Dr

and address

Advantage

EARN®80 T0°(50 A M[lNTH/

WANTED—Young Men for Firemen and Braltemr.n

On all Leading Rallroads and on New Railroads build-
Experience unnecessary; rapld L
promotion to the post of Engineer or Conduc- =
Positions secured ! &

If you want to be a Rallrond Man.cutount ~ : o
Coupon and send in today to our nearest - e A

office for full particulars.
s plainly.

i positions now open.

NATIONAL RAILWAY
TRAINING ASSOCIATION

OMANA, NEB.,
or KANBASBCITY, MO,

A8 s00n 48 competent.

to
Mention Popular Mechanics

Write name
Hundreds of ~ - k o
Address 3

Please mention Popular Mechanles when writing to adverticers.



KEUFFEL & ESSER COMPANY

OF NEW YORK
Chicago

111 East Madison Street

DRAWING MATERIAI S
SURVEYING INSTRUMEN'E

Write for particulars about our new [echanics
Steel Tape Rule.

=
T ————— T T
HOROLOGICAL DEPARTMENT |
BEADLEY POLYTEQHNIC INSTITUTE
T 2 Forimerly Parsons Horological Institute

¥ PEORIA, ILLINOIS,
| LARGEST and BESTWATCH SCHOOL

~. THIS ONE Decausze it so success.
.j,_—‘/r o DRAWING TOOL fally :I‘L.lla riry mission
I '3: DISFI.A.CES A and use possible to be

performed by either the

FULL HALF COmpass, protractor,

IN AMERICA . <. DOZEN. square, triangle, rule, scale,
We teach Wateh Work, Jowelry, Engraniag, ey hilnk. fae ks
Clock Work, Optios. Tuition reasonable, oy etc. Just think, for but

One Dollar

you ean possess this finely
./ finished aluminum pocket
tool, equal in accuracy to all
the drawing instruments nec-
essary to lay out plans. If
you figure cost, the

READY
DRAUGHTING INSTRUMENT

saves many dollars. If you figure time, it saves many
hours by enabling you to liy out work whenever occasion
requires, without having to go back where instruments too
ekt | bulky to be carried arcund, are kept.

of oxygen and acet- WM il e B .

vlene reservoirs dis- e will send you the Ready Draughting
charging into a spe- Instrument prepail on receipt of the
cial nozzle or burner | price, which is One Dollar, The

:Hll‘l'ln.!. t”"I]I:l.__lllkljli.w,;_]l1:i money will be returvied if you do not
to anyv part of the
work desired. The
heat of the flame is
'I.'iel:':'-'] intense and READY MANUFACT'ING CO.
readily melts copper, L, 5 -
| fron or steel. all of faq Eivingaton BUE.

) — which may be weld- | ROCHESTER, NEW YORK
GI}'EIEJ:I. AMJ’IEH# B[ﬂwplpﬂ {.{1 1||1;i Lh”ut IrI'l'!'i!"-U I'E.

Board and reoms pear school at moderato
rates )
Band for Cataleg of Infermation.

WINDOW UMBRELLA AWNING—A new form
of window awning opens up like an umbrella. The |
awning is supported by ribs just as is an umbrella |
and is as easily opened and closed. It may also |
be adjusted to almost any desired posltion, or may
be removed entirely.

- — |

OXYGEM -ACET- |
YLENE BLOWPIPE
—Thig device, which
iz used for welding
or brazing, consists

consider it worth many times its cost,
Do not delay, but send today,

: Drawing Instruments

e
. E-‘-’-w g
B =S =
- . m JEEE &
H and Materials x |2af B
| Loy,
! MOST COMPLETE ASSORTMENT o |ziE S
] ALL GOODS WARRANTED = -Eﬁfﬁﬁ
= Richter Instruments of FPrecision = ;I‘;_‘h!g
L None hetter. Thelr mechanical g l5E5is
[ ] merits challenge criticism, H -HEES
] Blue Print Papers, Vandyke Solar Paper i ;‘E EE
= Write for Catalogue “*P," {16 pages 5 ;EE;E
[ | by T
* EUGENE DIETZGEN co. } |i&:
m 181 Moaroe St., He-121w.2345t § 2% 4%
. Ghlcago New York g l5eBes
B 14 Fiest Street, 145 Baronne St. g JEEEZT FRITZ & GOELDEL MFG. CO.,
& San franciseo New Orlean L] TL=ZE 909 Alabama Street, Grand Rapids, Mich.

RUMKOF INDUKSHUN COILS FOR WIRELES TELEGRUFY

Qur No. 28 Cell givs powerfual 314 inch epark on 6 to 8 cels, and biger spark on moar cels. Gratest coll in the
wurld for praktikal Wireles wurk, Price Is Twenty-ate dolars. Rite for partiklars.

New England Coil Winding Co., Atlantic, Mass,
AND EARN £5.00 A DAY, A { il dy at h d

LE“R N PLU M E'l N supervision of u'i:anrt plumbers wiil agu‘:‘:fiim;fma :Fonsrnathﬁzrﬁr?m "i'ui: Ig:v:.h:

special department to secure positions for students after graduating. Wrile to-day for FREE CATALOGUE,

ST. LOUIS TRADE SCHOOL, 3973 Olive Street, ST. LOUIS, MO.
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POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop

Notes Series

228 Pages—-667 Articles--Over

500 Illustrations

A Gold Mine of Information---Tells Easy

Ways to do Hard Things

Compiled from the Shop Notes Department

of Popular Mechanics During 190§

Shop Notes for 1905

Vol. L.

200 Pages-385 Illust’s.

- Contains Nothing Found
In the 1go6 Edition

Price 50 cents, Postpaid

e

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

For Sale by All Newsdealers

or address the publishers,

Popular Mechanics

JOURNAL BUILDING
CHICAGO

«Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid

2

| 4%, TTEKCH SIGN PRINTING

{\ SHOW CARD WRITING or LETTERING by mail and
guaranies success, Ooly fleld nob overcrowded. M
instruction is unequaled becanse practical, person

and thorough. Easy terms. Write for large eatalogue.

CHAS, J. ETRONG, Presidsat.

| DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
‘0ldest and Largest School of its Kind.*

mnul_;fgﬁiﬁu monthiy when taking indl vidunlinstructlons from

—-CHIEF DRAFTSMAN—

of large concern, whowill in few months' home study equip you

fully with complete technical and practical knowledge enabling

yvou tostartat $20-80 weekly salary and rapidly advancing. Fuar-

nish tools free of charge and steady position when completed.

Easy terms and suocess ﬁ—uumntaed. Best trade with best futuare.
[

ad. CHIEF DRAFTSMAN, Div, 19, Engingers Equip't Co. (Jac.)

FISH POND IN HOTEL.—The Carlton Hotel,
London, has a fish pond in which live fish disport
themselves, A pguest goes to the pond to select
the fish he hopes to have served him at dinner,
the fish being brought in tanks 300 miles  from
London. This scheme is adopted for the purpose
of convincing the patrons that the fish are fresh,

— -

VESTIBULE CATTLE CARS.—Instead of bring-
ing each car up separately to the cattle pen and
loading them one at a time, the whole train may

=2
Vestibule Cattte Cars
=T
L —e ¥ it
Iy - 1

L tncitme

il

now be loaded at once. This is accomplished by
using vestible cars, the cattle passing from one
car to another as shown in the diagram.

i

C e Ly z [
'BX2Z8 Geisha Diamonds
oy THE LATEST SCIENTIFIC DISCOVERY
@ﬁ Bright, sparkling, beautiful. For brill

. they equal the genuine, standing nll test an
; M& ur.s]uvlunu.'umrt,m.ﬁI One twentieth the axpensa.
T N\ R

: o, ent fres with privilege of examinstion.
f B | For particulars, prices, eto., address
N : [ THE R, OREGG MFG. & IMPT. CO.
Dept M, 201 E. Yan Buren Streel, = Chicago, HL

WATCHMAKING PAYS

B0 Million Timepleces to be Repaired]
Acedrate time an absolute necessity in
business world. When “time is money,
the watchmaker gets his share of prof

n i
Learn Hatnhmakillg ““5"1,5.
tha De Belms Chart System, m%}rﬁ

and potented. Bimple, pratieal, np-tos
the-minute. Positions for grodootes.
Booklet Free Write today.
The De Sclms Watch School, Dept. 28, Attles, Ind.

Modern Machinery
If you want to buy modern, up-to-date machinery — an
Engine, Boiler. Power Equipment. Electrical, Steam,
Pneumatic, or any other Machinery — anything in the Ma.
chine line—TELL US what you want and we will see that
vou get full descriptions, prices, catalogs, ete., from all the
first-class manufacturers. No charge for this service.

MODERM MACHINERY DAILY NEWS, Security Bullding, Suite 11, Chicago, liL

Please mention Popular Mechanics when writing to advertisers.



Try the “New Way”

By the “New Way" you can secure this table and 125 other articles of
the latest design of Mlission, Arts and Crafts and other up-to-date styles of
furniture at un:-ﬂﬁ.h the usual cost. We fursish all ilu material which is

of the best quality already prepared with complete instructions.

up. Boysor
Agents wan Write for terms.
THE NEW WAY FURNITURE CO., Dept.

1s can do it. Satisfaction guaranteed or money refunded.
Catalog sent postpaid om request.
S.Detroit, Mich., U. S. A.

You set it

LET ME SHOW YOU

HOW TO MAKE MONEY

{'I'llt same as | have shown over 4,000 others)

No matter where you are looated or
what your former occupation, if you
are honest and ambitious, I will teach
you the Heal Estate, Insurance and
General E:jrfhum B‘l:lll.na-u thorongh-

appoint you BPECIAL
HEPRESENTATIVE of iy G
pany (the largest In Amerlea), and
nsslet you to become a prosperous and
sucoesafnl businéss man with an in-
come of 83,000 to 85,000 annually.

Unususl apporteniiy for men wlihout eaps
Hal ta berome I- ndent for life. Valn-
shle Book asd foll partienlars FREE,
Write today. Address er oflce,

EDW!N R. MARDEN, President
Kat i Cu-Jperative Realty Co.

161 Ath
CHICAG0 TTL 08 op l%n?ﬂ‘lﬂl‘bl‘-l‘. o

Never Fails--SURE POP
BLACE-HEAD REMOVER

This little device 18 a most wonderful for ns whose
I.’m:a- is full of black-heads, Simple mdmtﬂ um and the
gure cure. By placing directly over ?ha black-head, then
rawn, brings the black-head away. Nwﬁr fails, Takes them
Eutnr{‘:unﬁ the rmx unmd I;dl. pnrt?u ﬁlt_ag] face, Bent mmﬁiﬂﬁr
wenty-tive cen ar 0se e,
trated circulars frea, Agents wanted. Ad&mmn

H. BURGIE & CO., Central Bank Bidg., CHICAGO, ILL.

LEHRH “HTGHMHKING

Rafined, profitable lnbor—Ostnpetent men always in demand We teach it
tho mlgi:. in as many monthsas it formerly tock yearr Does away with
todious nppmnhcnhlp Monay sarned whiles studying FPositions secured.
Band for catalog.

MO.

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS,

BE YOUR OWN BOSS

MANY MAKE $2,000 A YEAR

¥ou have the same chance, Btart a Mail Order Buslness at home.

We tell you how. Money coming in daily. Enormous profits

Everything furnished, Write at once for our “Starter’’ and FREE
partionlars.

P. M. Erueger 0o., 1656 Washington #t., Chicago, I11

Start a Mirror Factory

Thera is sasy work and big profits in this trads for some one in
every town. The price OE‘H"HTE.'E‘EH' abmost any store is
You can silver a glass of this size for 20 cents. A moment’s
thought will show you the immenss profits,

The expon e of going into this business s bul a trifle as you
have no machinery or toosls t0 buy. The necessary chemicals may
be obtalned st any drog store and you ean do the work cight at
home in your own kitohen.

Wa have sold our renowned processes for years, hundreds of
them, for £1.00 to £2,00, and they are worth the money.

H|mulni price now 50 cents
[far l:;l:l-‘l- tima ouly] if you will return this sdvertisemant with
your order

We also tell you, FREE OF CHARGE, how to Emboss, Grind,
Foil, Gold Leaf, Frost, Chip and make lmitation Stained Gluss,
]Inw 1o Tnnnﬂ}r F"I'mt-nl on Glass, How to Bore Holes in Glass and
Cut ‘ikg].l.iu All the above and more for the small sum of B0
CENTS. ney back If you are not pleased.

Dept. 1. G.L.PATTERSON & CO., Chicago, .

Greater opportunities are presented

Mm MONEY in Portland Cement products than

any other fleld, ‘The Monthly Journal, Concrete, is the recog-
nized authority. $1.00 a year, 10c. pear copy.

CONCRETE PUBLISHING CO0., Sriors, MicHiGAN

Motion Pictures

XPERIENOE nu:auxr ll. our in-
umuunmm

We l'nrm Gu:gtd- 'n'n.tlh with Big Adwver.
Humurous lium?‘l‘hrlm.ﬂll
af fun travel, history, religion, tem

work and sen S!Huil:r.l'lﬂd+ tm.;m candolt.
Astomishing EFE:HIIM ty in any locality for
& man with & Het m:hmz in :hurzhu.

school houses, lod 1‘:I:. theatres, ebc.
Profita §10 to mitlwpu night, Others
do it, why not you? It's easy: write to us
and we'll tell you how. fres.

WMUSEMENT SlJI’I’l'f C0.. 471 Chemical Bank Bidg., GHICAGO.

TELEGRAPH gissyessnessee

W. U. Tale%hsphﬂn &
tuition, board, room, 8 mon course, $91, can be
mdunad ome stndy also, Catalog free. Write today.

DODGE'S INSTITUTE, Locust Street, Valparaiso, Ind

Amusement Outfitters

And Manufacturers

TWENTIETH CENTURY MERRY-GO-ROUNDS
STRAM RIDING GALLERIBS
MINIATURE RAILWAYS

RAZZLE DAZZLE PARK SWINGS
STRIKING MACHINES, ETC.

$1000924NA Month
lﬁm

-p-n'-p

IT PAYS BIG
To Amuse The
Publie 1l'l'li:h

£

The greatest favorite on the market. With this maching

there are no stakes to drive or guy lines to bother with,
weighs 5,000 Ihe, Ieu. takes less gpace and seats More people
than the old style machine ; can be et on any foor Or pave-
ment without lujurjrtur-lt‘lwr and can be get up or taken
down In less time than any other machine,

HERSCHELL-SPILLMAN CO,,

Catalogne P. North Tonawanda, N. Y.




OMAN'S AUTOMOBILE Enucmn\LTrlE BEST BOOK ON AUTOS

j oo _;g__ For Owners, Operatore and Repairmen

b e Giving complete instruction in the care, construetion and opera.
:g E;E Q tion of all types of motor ears. Fully illustrated. Price $2 post-
-4 it paid to any address, Money retunded if not satisfactory. Order
o3 EE; today. Catalog of machinisis’ books free.

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

——— .
NEW BOOKS.

GREAT BOOKS

YOU SHOULD HAVE
WWRITE TO-DAY m@

Power Plants

BY M. H. 8CHNEIDER

A practical book on electrical powar plants, telling about
corract mathods of witing, direct and alternating current dyna-
mos, motors and motor starters, use of elactrical measuring
instruments—written for practical use.

ago pages, 203 llustrations, 12mo.

floth.............51.50 Leather, gilt edges §Z.50

Electrical Instruments and Testing

A good book by tha same author, covering this subject thor-
cughly, It contains a complete chapter on testing with ths
voltmeter, Mo one who uses electrical instruments can do
without it,

210 pages, over 100 illustrations,

Limp Leather........ 82.00

BY E. P. WATSON
A practical book with practical instructions for young enginesrs
and steamn users, Has chapters on cleaning boilers, removing
_scale, boiler fittings, throttle engines, slide valves, governors,
sccentrics, ete,
160 pages, illustrated,

PrIce ..ccconcsmmnamnsnisiassisisrossasnane oo

SPON & CHAMBERLAIN

DEPT.P.M. 123 LIBERTY ST. NEW YORK

|ELECTRICAL HANDBOOKS

10 CENTS EACH

How to Mako a 1-8 H. P. Dy-
nama or Motor
How to Make a Toy Motor
How to Make an Electric Bell
How to Make a Telegraph In-

sEEEERREERaEE .-1-0“

How to Make a Dynamo 14.
How o Make s Telaphone
. Mow to Makenn Eleciric Motor 15.
How (o Make s Btorage Battery n
How to Make a Wimshurst 15,
Elsctric Maching strumant
How to Make n Magnels Ma- 18, How to Wind Armaturas
chine 19, How to Wind Field-Magnets
. How to Muoke s Medical Indue- 20, How to Maks an Animelsr

= o om pames

tinn Coll 21, How to Make a Thermostat
. How to Make n Pocked Ac- 23, Motor Rotation
enminlator 23, How to Mako an Electric Sold-
8. How to Maken Plunge Battery ering Irisn
i, How to Make & Yoltmetar 24. How 1o Make & Small Electric

Hentar
How to Make an Elee. Furnace
How to Make a Hand Foed Arc

Lamj

1L. How to Make & Ualvanometer
12. How to Make & Hand Dynama 25,
13. How to Make n Talking Ma- 26,

china

BUBIER PUB. CO. .y hiss.

COMPLETE EXAMINATION QUESTIONS AND
ANSWERS FOR MARINE AND STATIONARY
ENGINEERS. By Calvin F. Swingle, M. E. Illust.;
380 pp. Leather, lImp binding, $2.00; cloth, §1.50.
F. J. Drake & Co., Chicago. An exhaustive com-
pendium of facts for the self-information of every
one Interested along these lines. Gives the latest
and most approved answers to all the leading
questions on the subject.

THE AMERICAN STEEL WORKER. By E. H.
Markham. Cloth; 163 illust.; 366 pp. FPrice, $2.50.
The Derry-Collard Co., New York. The new edi-
tion of this work by an authority on hardening
and tempering steel has a noteworthy addition in
a section devoted to High-Bpeed Bteel, giving the
latest information on the subject. The work is
the product of experlence rather than theory, and
as such takes high rank for practical purposes.

NEW CATALOGS

GAS AND GASCLINE ENGINES for electrie
lighting, pumping and general power purposes is
the subject discussed In a handsome catalog pub-
lished by the Bruce-Merrlam-Abbott Co., of Cleve-
land, ©. The book is illustrated,

MOTOR BOAT OWNERS.—Every owner of a
motor boat or automobile will be interested in the
120-page catalog, finely illustrated with hundreds of
cuts, which will be sent free by mentioning this
magazine, and addressing Truscott Boat Supply
Co., Bt. Joseph, Mich.

R R Y

MORE WORK WITH LESS EFFORT.—Doing
more work in a given time does not, by any means,
necessarily mean to work harder. Many times it
means just the reverse. One who has a glven
work to do may very freguently cut the necessary
effort In half by the adoptlon of methods which
cut out all lost motion.

Ta arrive at a point where one can do the mosat,
and at the same time spend the least amount of
physical energy, mental energy or time i= a mat-
ter worth specinl and long continued study.

To attain this end one must:

Never do a thing until it iz time to do it

Never make two moves when one will answer.

MNever make a move without a definite purpose.

Never waste time in idleness until it is time to
be idle.—The Wood-Waorker.

R N
-

A test of oll for fuel for one year in the torpedo
boat “Owine'” has proven that it is impossible to
attain such high speeds az where coal is used. The
boat I= to be refitted to burn coal.

FIRE INK=—

Tha MOET WOXDERFUL spd mot MYITERIOUE COMPOURD sver lowmisd| write or draw with
FIRE 15K aml oo ran't sog any writing or Srawing, ol toaeh & sparis to the end of the writing sed whet
gou wists wasde ot la LIVING FIRE QUTLINES,  Beed telay for w pashags of by mermeboes ink.
It 18 tha grestent fumomaker and entertalser sat.  Prics 10 concs & package posipaid, or 3 for 3 orls,
Adires it crders 12 AMERICAN BUPPLY €0, 83 Minshoke Serest, e Pasl, Mine.

the opportunity.
THE BURROWS BROTHERS CO.,

BY MERELY SENDING A POST CARD

you will receive by return mail, a eatalog of books

larly adapted to Summer Reading, at unheard-of prices.
a.hu{fa, mEnr excellent Fublhh::% Remainders, some good Americana, all offered because we need the

which is made up especially of volumes particu-

room for our importations just being received. All we require is your name and address.

This is just issued and eontains aside from the
Do not miss

Dept. B, Cleveland, Ohio

Please mention Popular Mechanics when writing to advertisers.



DIES and DIEMARING THIS MACHINE MADE

A shop book by & shop man and intended for shop work | 312-65 IN ONE DAY
Small Investment.. Quick and Sure Profit..

Wa Prove It

100 Pages. 100 Iilustrations
100 Cents. Send For It.

J. L. LUCAS . Bridgeport, Ct.

This {8 one of 20 diferent coln-
operated Mills Machines, dally earn-
Ing big money for their owners,

| 3 - Whether you live in asmall town or
: a big clty, wn Investment of $16 up
will earn you o large, honest, inde-
: 1 pendent Income without work or

| i . & worry. You just count the profits,

LEARNED BY ANY MAN OR BOY AT HOME, E38 e Others Make Money Fast

Bmall cost  Bend to-day 2e. stamp for particulars and proof. I i B, : Your opportunity s just as good as
0. A. SMITH, Room 82, 2040 Knoxville Ave., PEORIA, ILL. | : C. L. Anderson, Peoria, Ill. He says:
- — & : “Punching Bag arrived at 4 o'clock

E yesterday afternoon, opened it this morning
oy at t o'clock and took out #1265,

i John Fuller, Mt Alry, N. C., says; “I have
1 % taken 39,000 pennies oot of one of your Mills

in any form and cnldinonplringfpnt positively cared within 30 days, Bag Punching Machines in the past 13

by our newly patented Magnetic Disca or money promptly refunded. months” He doubled his mouney every
alled anywhoere .00, Write for a descriptive booklet.  Agents ) clays,

mn{g&. {fiﬁﬁ.\'ETIC EHEUMATISM CURE Cu0., Sherbrooke. : Why Not You ?

Quebec, Canada. | 3 Just think what several such machines

| ! wioild do [nlr }'n!!.l. ."-Illlni'u ."-lur‘]n}hbﬁ I.T:IJI[FI.'I pay

KING ROAD DRAG.—This deviee, which any ] for themselves in 10 days—after that ft is

farmer cian make in two hours by splitting a log, i ':ll.-‘-:'::::ﬁ:t' }ii;':[ri"'l::_::'J'ml-‘:l:ﬂlt::ﬁﬁ:;a x"*!lltjllﬁ

[ T o 3 » i » '} <, AmnsEe T = :

isa being liﬂt'ﬂ all mi}- the .:}mntln with aplr.:}‘cllu_l ; ) children  They are reguiar minta at

results. The flat =side of each half of the log is : i plenies, parks, county falrs, earnivals, stores

faced toward the team. After each rain the road of ull kinds, or wherever people are to be

- - ' L

is dragged, thus throwing the dirt into a crown at fonnd.

the center of the road, which causes the next rain 3 ; After 30 days'use, Julius Siegle of

to quickly run off. After a few treatments the s Hannibal, Mo, says he would not

road assumes a permanent orest and less dragging : take $5x for his Bag Punching

iz required. Thouszands of miles of mud roads have = Machine.

If you have any sum of money—¥#16 or more—to Invest in
a sure money-maker, doo’t fail to write to-day for oar
Booklet No. 106, “How to Make Money Fast.* It's Free.

MILLS NOVELTY CO., Il to 23 S. Jefferson St., Chicago, lII.

T PROYE that Daus’ “Tip Top™la
the best and slmplest device for mak-
: A log 100 coples from pen-wrltten
',_;.' and 5O coples from typewritten orl-
y ginal, we will ship complete dupli-
' rator, cap slze, without deposit
= o~ ﬁt“},‘“” days*trianl,

- - ice 37.50 less trade
/ = discount of 33 %%, or 5 net
THE FELIX 5. K. DAUS DUPLICATOR CO,
already been transformed into good roads,  Mr. Daus Building, 111 John St.. New York Cite
King, the inventor, has not taken out any rmh-nt; — S S
and the Idea is free to all to adopt and use. He .
s a member of the Missouri Btate Highway Com-
mizssion and several of the western roads have run
special “good roads’ trains over their lines, with
Mr. King as demonstrator of his idea, A circular
giving full details and instructions for making the
drag will be mailed free on request to the editor |
of Popular Mechanics.

POPULAR MECHANICS, Journal Building, Chicago

TYPEWRITERS vk:s

All the Standard Machines BOLD or RENTED ANYs
4. WHERE al Ytokl MFR'S PRICES, allowing RENTAL
TO APPLY ON PRICE. Bhipped with privilege of
examination, [F Write for [llustrated Catalog

TYPEWRITER ENFORIUM, 203 LaSalle Sf.; CHICAGD

_—

Send your Magazine one year, commencing with the month of

NAME

STREET

CITY STATE
and notify party named above that the subscription has been paid for, and Is sent with the compli-

ments of




How to Make

a Paper Boat—How to Make a Barrel
Boat—How to Make 3

a- Water Whesl—How 1o Make
Your Own PFishing Tackle—Temporary Comps and |
How to Bulld Them—Permanent Camps and How 1o

Build Them—How to Bulld an Imitation Street Car
Line—How to Make a Water Bleydle—How to Make
a Minfature Windmill—How to Build an lee Boat—A
Novel Barglar Alarm—A Mechanieal Ventrilognist and |
How to Make It—FHow o Make n Boot-Blacking Call
net—Renewing Dry Batterles—Iow to Make Water
Motors—IHow to Make *“‘Antique’ Clocks from Upsto
date Materinls—Lettering a Clock IMul—How to Make
g Windmil of Owpe or Two Horsepower—Haow o Make
4 Trap for Rabbits, Rats and Mice—How to Make a
Emall Searchlipht—Kites of Many Kinds and How fo
Make Them—Jug Fishing—How to Do Orpamental
Iron Work—Ornanmental Metnl Gaards for Open Fire
places—How to Make a Propelling Vehicle—How to
Make a Water Telezeope—How to Make Paper DBal
loong—How “te Muke n Hectograph—Useful Articles
and Ornaments Made of Old Blevele  Parts—Devices
for Winter Fluur!_-'... How to Miake and Use Thom

Consting Sleds, Chair Sleighs,. Toboggnm Slides and
Bkis—How to Make Rubber Stamps—How to Make
& Haggage Carrler for Blovelos—A Water Candle-
gtlck—Boy's Hamnd-Power Auto. How Mode—How to
Make s Falr of Dumb-Bellze—How to 1Rid Your Yard
of Cats—ilow to Make an Easel—To Light a Gnas-
Hght Withoet Matches—Things a Doy Can Make Out
of 0ld Bicyele Parts—How to Make i Wind Pro-
peller—Photographing  from a Captive Balloon—How
to Make a Simple Borglar Alarm—To Make n Binder
for Popular Mechanics—How to Make a Hammock

Electrle Rat Exterminator—How to Make n Mininture
Steam  Turbine—How to See Through Your Hand—
How to Make a Woeod-Turnlng Lathe Out of an Old
Zewlng Machine—FHow to Hemove Stains from Marhle |
—How to Make a Turbine Epngine—How to Make n
Lead Cannon—How to Make o Wirelesr Telegeaph
System—How to Make a Tov Battery Motor Lift a
10-1h. Welght—Toe Renew Old Dry Batteries—Weather-
prooflng for Tents—How to Make an Electrie Furnace
HF].:’U!:!TIII"—'HH'I.H to Make =n .‘-Hll'|-hl Flre Alarm—How
to Make a Bell Tent—Ennmellng a Bievele Frome—
A Practieal Camera for Fifty Cents—How. o AMake
# Yery Simple Tarblne—Power of Small Coils for
Bending Wireless Messages—Hinging a Bell by Touch-
ing a Gas Jet—How to Bulld an Elecirlc Engine

Novel Electrie Motor FHow to Make i Sallomahilae-
How to Make a Nowel Barglar Alnrm—=Simple X-Ray
Experiment—To DBulld a Merry-Go-Boond—Another
Electric Motor—Use for an Old Cloek—To Make an
Electric Piano—How to Make o Telegraph Imstrument
and Buzzer—How to Baild a Model Yacht—How a
Boy Buollt a Complete Mintature Haflroad.

—=—r—

MECHANICS

YOUN G AMERICA

How to Build

§ BOATS. w.rrER MOTORS, WIND MILLS, SEARCHLIGHT
3 *ELFCI’R.}G 'BURGLAR ALARM, ICE BOAT, WATER  {
 BICYCLE, CABINS, CAMPS, CLOCKS, FISH-

_‘_:_: ING TACKLE, KITES. IMITATION
Fa ‘STREET CAR LINE ETC. °

{ .
RN

e

The Direchcns are Plain and Complete

- .'1 LI

"5
'I'g!'} dipetsdia P Pipwisr Maibinks
Ermriadt
POPLLAN | NECHANAS
CREALT

" PRICE 25 CENTS

Your Newsdealer will order it for vou or sent postpaid for
25 cents by the publishers, Popular Mechanics, 160 Wash-
mglun Street, Chicago.

WE WILL SEND THIS

MAGNETO
ENGINE

Postpald to any Address in the I
United States

EXPRESS PAID FOR DD C

Upon recelpt of price shown, we
wa will send any of the luH:mIllL
articles, all charges prepaid:
Parts of Magneto Engine as

above, ready to assemble, 65c
Miniature Incandescent Batte Y
Lamps, any style, voltage or

PATENT PENDING

amperage .24c

Laminated Motor, with pinion, ru.ul}r to mount on
S o e e L .. GSc
Laminated Motor Parts, mady to .{\%-mhlu cdle
Electrie Rallways. . .2.50 to 50.00

Elactric Boats. . " 5.00 and 10.00
We sell Parts of Kleetrie l'mfﬂ “viz.: W'Iu_-els, Axles,
Brushes, Trucks, C UE]II]![“.I.E'[!I"\ l"h' efe. Above are I

s = STl

A SOLDERLESS CDUPLING—'-. new design of
a solderless coupling is shown in the accompanying
fHustration. In Fig.
1 is shown an out-
slde view of a lead
pipe coupled to an
iron pipe of the
same size bore.
Extra threads, A,
are cut on the out-
gide of the end
which recelves the
iron pipe to allow
using a larger pipe
if necessary.

The sectional
view, Fig. 2, shows
the manner of at-
taching both sizes
of pipe and also the
method of making
the lead pipe con-
nection. The nut,
. Is first slipped
aover the end of tha
Iead pipe, which is
then flared out at

Special Prices to Populor .'lf'l-"r'hq.'u'a'.q readars only,

ﬂul‘ $20. I:HJ Lacumutwe with Elr.ctrlc Headlight.

Bend Stamp for Our Large Fres Catalogue.
AGENTS WANTED.

Special offer to boys who will take orders for us.
Get a Railroad FREE,

| NEW YORK ELECTRIC WORKS, i

the end to fit the
Solderless Coupling center -piece, O

The nut s then
screwed up tight on the center plece, the small
threads, D, serving the double purpose of holding
the lead pipe from pulling out and préventing a
leak at the joint.

The same design Iz applied teo the coupling for
joining two lead pipes. shown in Tig. 3. In this
style eoupling the hexagon is omitted on the center
piece, as It is wnnecessary to tum it In making
the connection.

—¢. - i ——

CLEANED HIS HEART.—A resident of Pasa-
dena, Cal., whose heart was lacerated by the teeth
of a steel rake upon which he was thrown, had
the Injured organ removed, washed, sewed up and
replaced, and still lives. He s now possessed of
a "clean heart."



If

WE ARE SELLING

it's
Fan Motors, ail kl:ds, all prices. # 00to  §20.00
Electric ‘roy glectric Rallways L R00to G000
We Electrical BoOoKS............conne0 A0 o 6.00
Necktie and Cap Lights........-.. J5 o 13%

Have maitery Table Lamps .ooveveeeeres 3.00 to

It Carriage and Bicyule L.ilrhla. ..... 2.00 to 6.00
Lanterns and Pocket Lights. . JGto 3.00
Battery Motors and Fans.......... . 1.00 bo 12.00
Elactric Door Hells ﬂnmnlmn i b to L.50
Telephones Complete, . oanpand 595
Telagraph Outfita {‘umnll’lt& ssnens LD LD 2.60
18 00 Meadical Batterles. . ooveeas.- 3.05
$12.00 Eloctric Belt with Suspensory...... 2,60 I
Dynaimos and MoloTs......covieees 1.00 to 1,000.00
Gas and Gasoline Engloes........ 3.00 L0 1,400.00
We Undersell All. Want Agents.

Catalogue Free

OHIO ELECTRIC WORHS,
Cleveland, Ohio.

REVOLVING CAR CHAIRS.—A recent patent in
ecar chalrs conslsts of double round-seated chairs
with backs, each pivoted at the center and con-

nected by bevel gears in such manner that the
movement of a rod at the side of the car causes
all the chairs on that side to revolve.
> -
GALALITH is 2 meh substance made from the
casein in skim milk, 32 gal. of the milk furnishing
2.2 Ibh. of galalith, I.l is used as a substitute for
cellu]ﬂhl. horn., tortoise ghell, amber, ebony, ete.,
and is made in all colors. It is odorless, non-inflam-
mable, and very hard, takes a high polish and is
not affected by oils, ethers, henzine, ete. It sells
at from 45 cenits to 70 cents per lb. in the rough
state, according to color
—
ALUMINUM COATING . FOR

IROM SHEETS.—

As substitute for common galvanized coating, also |

uzed for copper sheets.  Aluminum coated iron
sheets look like terne plates without the
gurface, but have more luster, Weather nor sul-
phurcus guases affect sheets so treated; especially
durable as o material for roofing, hot air and smoke
flues and furnace jackela.

P— ’ E 3 S— —

FREAKS OF LIGHTNING.—During a thunder-
storm In Virginia recently a telegraph operator
was killed while sending a train order. On an
electric road nearhy the lghtning entered a trolley
car, severely shocking the passengers, but without
fatal results,

BUILD YOUR OWN DYNAMO.
sots of castings,

Track and Switches,

‘g furnish complete
Also Electrie Railways, Trolley
Send for Catalogue ** B."”

THE CARLISLE & FISCH €0., 262 E. Cliltem Avemue, CINCINNATI, ORIO.

.

mattled

Wonderful

Edlson

Phonograph Offer

IF you love music and en~
tertainment bo sure |
to reqad every word of
this great offer.

“ITWANT to seea
Phonograph in every
< American home."

“ = [[ere 12 your opportunity—while this
offer lasts every rellable responsible
person in the U, 8. can try & gsnulng
Fdison on this great froe trial offer.

FREE TRIAL

Free Trial Means Free Trial
No C. 0.D.—No Money Down

Try the instrument {n your home: play
the beautiful Edison gold moulded rec-
ords and if then you do not care o keep
the outflt return it at our expense. We
do not charge you one cent for the trial.
uine I' dison Out-

50c a Week :iritn b

gible payments at lowest possible caﬂh prices.
An up-to-date Edison Outfit at only $14.20

327 50 buys the finest kind of an Edison Outflt
. with 8 complete equipment. beautiful
two-foot flower horn and one doZen genuine Edison
gold moulded records. For full deseription and

now buys a gen-

terma of payment read our eatalog., RNemember— .

Sree trial — no money down — it's our risk to

please and satisfy vou. Send no money to -

anvbody for a talking machine until yon ,6""’

haw had the genuine Edison on free mal. A
S

12N this cou nnW o
ll .,ﬁ Lo

Do not botherwith sending a letter; u‘k & @5‘
merely sign and mail the cou- 7
pon, writing name and ad- / N C}Q
dress plainly. Write today. ]

Frederick Babson - \af

Fraaoy PHOYGRAPI e @b &
DiSTRIDUTERS Gt el
149-150 S »
Michigan Ave.;, G <
| Suite P Q,?"@;? &
1267 " {JE' “‘-"""..‘-E'm'e‘
Chicago , @. ,¥ a,'&&‘g,
! ¢ LT
., ¥~ Fod
ST &
/s
., & FET S

Please mention Popular Mechanics when writing to advertisers. .



GOOD BOOKS ON MECHANICS

THE UP-TO-DATE HARDWOOD FINISHER.—
By Hodgson. Gives rules and methods for work-
ing hardwoods, with description of tools used, and
how to sharpen and ecare for them. How to choose
hardwoods for wvarious purposes. The proper use
of glue, directions for preparing glue, blind or
secret mnalling, how done and finished. Treats
fully on staining, varnishing, polishing, gilding and
enameling woodwork of all kinds. Tells how to
renovate old work, repolishing, revarnishing, ete.
Rules for making stains. dyes, fillers and polishes.
French polishing, hard-oll finish, rubbed and flat
finish, waxing, polishing and shellacking of hard-
wood floors and general finishing of hardwood In

all conditions. 12mo. 117 illustrations. 320 pages.
Cloth, $1.00.
COMNCRETES, CEMEMNTS, MORTARS, PLAS-

TERS AND STUCCOS.—How to make and use
them. A thoroughly practical work by Hodgson,
ving latest methods of making and using cement
locks, laying cement sidewalks, concrete founda-
tions, mixing and applying plaster and stucco
work. Illustrates and describes appliances and
methods in making and applyving all the above,
300 pages. Cloth binding, $1.50; half leather, $2.00.

—i— o p— —

THE BUILDER AND CONTRACTOR'S GUIDE.
—Tells you how to correctly measure areas and
cubie contents in all matters relating to buildings
of any kind. TIlustrated with numerous diagrams,
sketches and examples, making it a very practical
book. 12mo. 300 pages. Cloth binding, $1.50;
half leather, $2.00,

—_— -

TWENTIETH CENTURY MACHINE SHOP
PRACTICE.—By BEroeks. One of the best and
latest and most practical works published on mod-
ern machine shop practice. Gives practieal In-
struction for machinists, engineers. and others
who are interested in the use and operation of
the machinery and machine tools. Tregds of ma-
chinist tools, shop tools, boring machines, drill
presses, gear-cutting machines, lathes and milling
machines. Notes on steel, shop talks, shop kinks,
ete. . Profusely illustrated. Large 12Zmo. 600 pages.
Cloth, $2.00,

————
PRACTICAL UP-TO-DATE PLUMBING.—BEy

Clow. A practical, up-to-date work on sanitary
plumbing, comprising useful information on the
wiping and soldering of lead pipe joints and the

installation of hot and cold water and drainage
gystems into modern residences. Treats of every-
thing vou want to know about bathtubs, lava-
torles, closets, urinals, laundry tubs, shower bath,

sinks, faucets, soil-pipe fittings, plumber's tool
kit, ete. Lﬂrﬁﬂ 1Z2mo. 200 pages, over 1560 illus-
trations. $1.50,

—— e

PRACTICAL BUNGALOWS AND COTTAGES
for Town and Country.—By Hodgson. Contains
perspective wash drawings and floor plans of 125
choice homes, ranging in price from 3500 to 32,000,
and is invaluable to the home builder, furnishing
many new and up-to-date ideas and suggestions.
Every plan iz made by a licensed architect and
been bullt from to the entire satisfaction of the
builder. Blue prints furnished at the moderate
cost of from $5.00 to $10.00, consisting of floor,
roof and foundation plans, side and rear eleva-
tions, with complete typewritten specifications.
12mo. Cloth, 250 pages, 300 llustrations, $1.00.

e —— o —

COMPLETE EXAMINATION QUESTIONS AND
ANSWERS for Marine and Stationary Engineers.
—By Swingle. This book is8 a compendium of use-
ful knowledge and practical pointers for all engi-
neers, whether in marine or stationary service,
Treats of steam, heat and combustion. More
than 30 different types of marine and stationary
boilers are described and fully illustrated. Treats
of boiler operation, the care and management of
engines, dynamos, valves and valve setting, break-
downs, ete., The new steam turbine is described
and fillustrated and the principles governing its
action are explained. Contains a complete chap-
ter on mrrlﬁeratiun for englneers. 300 pages, fully
{llustrated. durably bound in full Persian morocco,
limp, round corners, red edges. Price $2.00.

THE UP-TO-DATE ELECTROPLATING HAND
BOOK.— %' Weston. A manual of useful informa-
tion for Eatera and others who wish to become
acquainted with the practical art of the electro-
deposition of metals and their alloys. The in-
formation given has been obtalfned from platers
of practical experience, and the construction and
operation of the different devices used are fully
deseribed and fllustrated. l6tmo. 192 pages and

over 50 [llustrations. Full leather limp. $1.50;
cloth, $1.00.

———i
THE AUTOMOBILE HANDBOOK.—By Brooks.

A work of practical information for the use of
owners, operators and automoblile mechanies, giv-
ing full and concise information on all guestions
relating to the construction, care and operation of
gasoline and electric automobiles, including road
troubles, motor troubles, earbureter troubles, igni-
tion troubles, battery troubles, clutch troubles,
starting troubles, with numerous tables, useful
rulea and formulas, wiring diagrams and over 100
illustrations. 16mao. 320 pages, Full leather,
limp, $¥1.50; full red morocco, gold edges, $2.00.

———t. #—

MODERN WIRING DIAGRAMS and Descrip-
tlons.—A handbook of practical diagrams and in-
formation for electrical workers by Hortsmann and
Tousley, expert electricians. It shows vou how to
wire for call and alarm bells. For burglar and fire
alarm. How to run bells from dynamo current.
How to install and manage batteries. How to
test batteries,. How to test circuits, How to wire
for annunciators; for telegraph and gas lighting.
It tells how to locate “trouble"” and “ring out”
clreuits. It tells about meters and transformers.
It containa thirty diagrams of electrie lighting cir-
cuits alone. 16mo. 200 illustrations. 160 pages,
full leather binding, round corners, red edges.
FPocket edition, §1.50.

—_——— o ——

MODERN CARPENTRY AND JOINERY.—By
Hodgson., A practical manual for carpenters and
woodworkers. A new, complete guide, containi
hundreds of quick methods for performing wor
in carpentry, joining and general work. Contains
method of laying roofs, rafters, stairs, floors, hop-
pers, bevels, joining mouldings, mitering, coping,
plain hand-railing, elreular work, splaved work,
and many other things the carpenter wants to
know to help him in his everyday voeation. It
alzo contains perspective views and floor plans of
fifty low-price American homes. 200 illustrations.
250 pages. Cloth, $1.00; half leather, $1.50.

_._*-.._-_‘—_..

HOT WATER HEATING, STEAM AND GAS
FITTING—EBEy Donaldson. A modern treatise on
hot water, steam and furnace heating, and steam
and gas fitting, which s intended for the use and
information of the owners of buildings and the
mechanics who install their heating plants. Gives
detalls with regard to steam boilers, water heat-
ers, furnaces, pipe systems= for steam and hot
water plants, radiation, radiator wvalves, pipe fit-
tings, fitters' tools, installing heating plants and
specifieations. Large 12mo. 200 pages, Owver 100
fllustrations., Cloth, §1.60.

——

SHEET METAL WORKERS' INSTRUCTOR.—
By Rose. Contains practical rules for describing
various patterns for sheet iron, copper and tin
work, Examples of pattern drawing. Tools and
appliances used In sheet metal work., Soldering
and brazing., Tinning. Retinning and galvaniz-
ing. Geometrical construction and development of
golid figures. Profusely illustrated. 12mo. 300
pages. Cloth, $2.00,

—_———
EASY ELECTRICAL EXPERIMENTS AND
HOW TO MAKE THEM.—By Dickinson. This is
the vex;y latest and most valuable work on elec-
tricity for the amateur or practical electrician ever
published. Tells what wyou should know about
galvanometers, batterles, magnets, induction
coils, motors, voltmeters, dynamos, storage bat-
teries, simple and practical telephones, telegraph
instruments, rheostat, condensers, electrophorous,
resistance, electroplating. electrie toy making, ete.
12mo. 220 pages. Cloth, $1.00.

SENT ANYWHERE IN THE WORLD

POSTPAID, ON RECEIPT OF PRICE pODlllﬂl" Mechanics, Chicag:



Texas to the Front

IS COMING S0 FAST YOU CAN HEAR IT.
Wo other soction of the eonntry offors such induesments to the Momes
Heeker, the Health or Pleasure Beeler, or the Caplialist.

A MILD CLIMATE, FERTILE LANDS (and Cheap)

—and—
BUSY, GROWING CITIES.
. & G. N,
¥The Texas Hallroad, ™

With more tham 1000 miles of track, traverses the most
favored sections of the State. Operales through Cars
from Bt Louis, Memghis, Eic., in connection with Iren
Hountain Houte, ;

We shall be pleased to answer Inguiries.

Bend 2. stamp for the Texas “Hed

Bock,” econtaining interesting facls....

D. 4. PRICE, 6. F. & T. Ay

Palestine, Texas.

The Great East and West Line

Across the Entire States of

TEXAS~LOUISIANA

THE

TEXAS T & P PACIFIC

RAILWAY
NO TROUBLE TO ANSWER QUESTIONS
Mew Dining Cars (mcals a la carte) Detween Teras anid
St Louwis, Write for new book on Texas, FREE.

E. P. TURMER, General Passenger Agent, Dallas, Texas

CONTINUOUS PROCESS ORE TO STEEL.—I.
H. Hoss, Canadian commercial agent at Melbourne,
reports that two Australian inventors have discov-
ered a new process for the contlnuouz treatment of
iron ore, and he =ays that the results they have
achieved are so successful that the process (s to
be exploited throughout the world.

It i3 ecalled the Heskett-Moore process for directly
converting iron ore into malleable iron or steel by
a continuous system, and it is claimed effects a
saving of 26 per cent in the manufacture,. The ore
iz simply concentrated by ordinary methods, or if it
i= magnetic it i separated clectrically until the
pure oxide of iron is obtained. The oxide of iron
iz passed through a revolving cylinder heated by
waste gases from =subsegquent aperations and brought
in that cylinder to a dull red heat. It drops from
the evlinder to n second =imilar cyvlinder, and in
the latter it iz brought into contact with the de-
oxidizing gas, which 18 forced through and brought
into contact with the heated ore. “The heated ore
is thus converted into a pure iron.  Accompanied
by and protected by the deaxidizing gas. It i=
passed into a third chamber or melting hearth,
where it falls into a bath of molten iron and is
converted directly into steel or balled ¥p as mal-
leable fron.

The zavings clalmed for the process are those of
time, labor—the whole process being avtomatic—
fuel, and avoidance of flux. The Inventors claim
that they have discovered a direct method of pro-
ducing steel from one operation instead of using
the blast furnace and converter.

| THE FINEST PIPE TOBACCO SENT
|\ DIRECT from FACTORY to SHOKER

Connoisscurs say that the wonderful blend
of North Carolina Golden Leaf, grown in
the Piedmont section, called

French’s Mixture
The Aristocrat of Smoking Tobacco

is so fragrant, so smooth, so delicious, that it
deservestheexclusiveselling methed givenit

Mot sold by dealers—only direct

?ﬂd:;"ﬁ to smokers, in perfect condition.
stamps for & It's made the cld-fashioned way and
large sample nearly altogether by hand, Highest grade
pesch and b, dmoking lobacco manufactured. Rich,
booklet; both A mild and never bites the tongue.

b s
AR FRENCH TOBACCO CO.

Dept. O. Statesville, N, C.

of guits now worn by
by correct dressers every-
where. It I8 many
eurs ginces fashilon
produced  such
handsome and nobby
garments for Meon's
wear. LOOK at the
long straight front ef-
fectof coat,the shaped
back with long vent.
“They are beauties,™
will ook well on old
and young.

TO BE UP-TO-DATE

order from u: a full
guit, coat, pants and
vest made from the
new dove Erown
Worsted or a Black

and White
| ) mixed cloth, ALL
e Wewillmake

I,

E 2 {texactly like the above {llus-
d tration, with an extra palr D HLY

of striped worsted Tronsers, and an

extra fancy vest, to wear on occasion:

practically two full suits for the price of

O R i i o i o e B R

Besides, weo send them to you in & neat, patent suit-
chsa, without extra charge.

Lot us sond vou alarge lustration of the new sult, show-
ing every detail in back and front. Widh it will send free
uewest samples for Snits, Trousers, Fancy Vests, eto. A
posial eard will bringthem to yoar deor.  Address

THE FIFTH AVENUE TAILORS

1059Kesner Bidg., Fifth Ave. & Congress, CHICAGO
FReference: Ropal Trust Company Bank. Cap. §1,000,000.00,

=
Tells h build Walks, F1
w tri]u;hs{jzi;t?aml: muf: tiukn.ﬂgtfiz

Cheap, sanitary, everlasting. Given to any person
sending 50 cents for a year's sub-

seription to our practical paper w
THE CEMENT ERA. :: 45_St.lte 5t., DETROIT, MICH.
e

AMERICAN sSUPPLY CO.

Every Boy His Own Toy-Maker

It tells you how to make a Steam Engine, a Photographic Camera, a Windmill, a Microscope, an Elec-
trical machine, a Galvanie Battery, an Electric Telegraph, an Electrotyping Apparatus, a
Haleldoscope, a Magle Laotern, an Follan Harp, Boats of every Kind, from a Lt
gchooner; how to make Kites, Balloons, Paper Toys, Masks, Card Hacks, Wagons, Carts, Toy Honses, Bows
and Arrows, Pop Guns, Slings, Stilts, Fishing Tackle, Habbit and Bird Traps, and many other things, and
ull Is made o plain and simple that any boy can easily make anything described. The whole is illustrated
with more than 200 handsome Ulnstrations. This is a great book and you should not be without it, Price
only 10 cents, postpaid, 3 for 25 cents. Address

elephone, a
rowboat to w full-

34 Minnehaha Street. 5T. PAUL, MINN.




Suit Like This $5

HALF YOUR MONEY BACK

In any artleles you seleet to the cash value
of $5.00 on your first order for one of our
latest style $10 Suits,

‘We make the best $10.00 business men's
gack suits that good talloring ean produce,
Use only cloth that wears, and ls latest In
coloring and pattern. Your local tallor's
$25.00 sult will not compare with 1t In looks
and fit. Besldes

$ 5 CASH VALUE given
away with every Suit,

§0 your sult will cost you only $5.00.

Write at once for our fall and winter
gult samples, fashion plate, etc., and full

/AND THEN

I IF you know you're
honest—your credit

e 15 as good as gold

set in 14 kt. solid

goid mounting, upon what you are — not
g5cash, pspermo. || ‘What you have,

Our goods are guaranteed
to be exactly as represent-
ed, and our prices speak
for themselves.

perfect dlamond, | with us. We rely |
i

Let us send you watch or ring particulars; all are free,
{ shown, upon terms indicated, Re- :
' mit first payment with order or Will also send you our latest catalogme of
IR ave sent for inspection men’s fine farnishing goods, ladies’ silk waists,

C.O.D. first Eagment. Balance skirts, fur collars, men’s overcoats, hoys’ suits,
weekly or monthly. In anyevent || | MEN’S COMPLETE DRESS OUTFITS and

Gents'1%or16eize |

or Lailles' 6 gize ou want our beauntiful Calalog ! illustrations of our 325 000 stock of hundreds
lalf or ynEraved . : y
g;"n'?gﬁ-“:ﬁ%i:}ir _ k“- G71 Itsyoursfor theasking. || | of articles for the home and wear, all to be
with Elgin or fEmm— | | given away with our $10.00 suits.
altham move- ! |
N Herbert L.Jos eph&.(o.| Write at once, you will be very much Interestod.
| : | Sttt st - :
TERMS #3. *h amond [mparie ateh Jo |
| R [ e donen | The Gents’ Complete Outfitting Co.

Dept. B-81. 242.244 Market Street; CHICAGO

L= - —— .

/7 F REE

el 8 'or examination. Bent at our expense if
¥ - you mention this advertisement.

Cyclopedia or
Modern Shop Practice

Four massive volumes. Over 8,000 pages—
slze of page, Tx10 inches. DBound in ¥ red
moroeceo leather. 2,000 engravings. Espe-
cially deslgned for the machinist, tool mak-
or, found ryman, pattern-maker, sheet metal
worker, draftsman, steam and gas engine
engineer, electriclan, ete., who cannot afford
i regular course,

REGULAR PRICE $24.00

SPECIAL 30-DAY OFFER, $12.00

Pay us $2 down and $2 a month for five
months if you Keep the books, Cash pries,
210.80, 'We send for them at our expense I

Beginners praise them
& P : not satisfactory.
The only reason we make such a llberal

because he makes the s

1 ofler is to interest the public in the extracrdinary ad-

road casy to master their vantages offered by thnprnmllﬂr courses of the Amerl-

trade. can School, A 200-page handbook sent free on request.
BRIEF TABLE OF CONTENTS

Machine Shop Work, Tool Making; Pattern Making, Machina

Who's Swingle?

He’s one of the highest
authorities in the world
on Engineering.

His books are written in
plain language for plain
people.

His motto is a "“Written
expressly so you can un-
derstand it.”’

Engineers endorse his
works because he tells
the truth.

You ought to know more about

,hi"" books. Ask us to send you Design, Metallurgy; Gus and 01l Engines, Producer Flants,
illustrated matter FREE. We pub- Al:tnmuhlllin,lg;lﬂalﬁrﬂ,Etfiulﬂ Pénﬂmei‘ﬂ?;{aiﬂlgmﬁrmg?ﬁ?;;i
. . . Motora; o
lish Swingle's books. n‘#ﬁﬁ?t‘ﬁn‘;ml nl:?;‘;;&?ﬂ’a:nlcul Drawing, Mechaniem,

H AMERICAN SCHOOL OF CORRESPONDENCE
El'fdﬁﬂ{lk J' Urlkﬂ & {:ﬂ' 3106=16 Armour Avenue

350 Wabash Ave. ~:  Chicago, lIl. Chicago, IIl. )
_ Mention Popular Mechanlcs, Oct., ‘08,

Piease mentlon Popular Mechanlcs when writing to advertisers.



NO WORRY
NO WORK

It is the up-to-date
device for antomat-
ically controlling
the dampers on a
Hot Air Furnace,
Hot Water or Steam
Boiler, and will
pay for itself in
the saving of fuel.

THE
THERMOSTAT

when plaeced in
the room most
oecrpied will
always  mdain-
tain the teém-
perature af the
degree desired,
s if gruetopnaf-
ically eunlrols
the fire,

NYE SsCHNEIDER FOWLER 0.

A. J. Zingre, Mason City, Iowa,
Manager Mason Clty Line, Dec, 15, 1506,
Chicago Heat Hegulator Co., Chicago, TI,

Dear Sirs:—After having used a regulator on my hotair for-
nace of another make all during la=t winter, I was intarested
in your regulator with the time set arrangement, so I bought
one of them and Installed it this fall, having now used it about
two mor tha, and I am very muchtﬁlwwuti with it. It Is very
easy to operate, and it dues everythiog that you claim it will
do, The time set arrangement, =o that it raizes the drafts in
the morning at astated time, i8 certainly worth the price
asked for the regulator as againzt one that does not have this +
fenture, The fire goes down low during the night and T bave
it set to mo off at slx o’clock, at which time it raises the draft 4

and closes

check, thon by *
the time I get
up it is nice and *
warm — in fact #
np to 70, and

then it remains
that way all day.

Yours ﬂ‘-"—ﬂi". *

40 | For _xamination. Sent on request at our
=} expenss if you mention this advertisement

New and Enlarged Edition

JCYCLOPEDIA
lof DRAWING

Four volumes, 160 Ragm—aiza of page I

7 x 10 inches. Dound fn 13 red moroceo
leather. A complete home study conrse
in drawlog |

312 For the Next 30 Days. Regular Price 52[]

You have five days to look the bonks over,
| If satisfied send us $2.00, and $2.00 a month

1 for five montha, If you dom't wish to keep
A the books notify vs and we will send for
them. Cash price £10.50. The only reason
that wir make such a liberal offer iz to
interes. the puablic In the extraordinary
advantages offered by the regular courses
of the AMERICAN SUHOOL.

BRIEF TABLE OF CONTENTS
Mechanical, Tsometric, Perspective, Free Hand, Architec- |
tural Drawing; Hendering in Fen and Ink and Wash; Water
Color Hints: Shades and Shadows, Architectaral Lettering
Homan Urders .. Architecturs; Working Shop Drawing:
Machine Des!yn, Cornice and Skylight Design, Metal Roof-
ing, Tinsmithing, Sheet Metal Pattern Drafting.

A M0-page handbook giving full fnformation In regard to omr conrses In
Electrical, Mechanical, Steam and Civil Englneering, Architecture, Heating,
Ventilation, Plumbing, etc., sent FREE on request,

AMERICAN SCHOOL OF CORRESPONDENMNCE,
3106=16 Armour Ave., Chicago, I,

COMFORT AND ECONOMY|

“THE CHICAGO” AUTOMATIC TEMPERATURE REGULATOR

Time Set Attachment

(R T R, —

E tl

Is a device which we at-
tach to our Regulator
in order that when the
purchaser does not want
to maintain the regular
temperature during the
night, but wants it to
become warmer towards
morning, he can set the
Attachment so that it
will automatically adjust
the drafts at any given
time. It is contained in a cabinet and set in the
same manner as an alarm clock, but it has not an
alarm. Simple, Durable, Reliable and
easlily installed.

Sent on 30 DAYS’ TRIAL to responsible parties
GOOD AGENTS WANTED

* The Chicago Heat Regulator Co.

Dept, P. Suite 322, 40 Dearborn St., Chicage

“GURE YOURSELF
BY ELECTRICITY”

New Book —llustrated from Life—
Sent FREE to all who write.

Write to-day for onr new Free Book — “Cure Yourself by
Eleetrielty"—Illustrated with photos from life. S8hows how thi
New Home BEatteries cure Rbheumatlsm, Newralgio. Lom
Neadache, Insomnla, Constlpation and all nerve affections
digeases arleing from slugglsh circolation; also bow they afl
elecirle baihs and besuty massage without cost at home.

THIS

EXPRESS
PREPAID

Every Home Should Have a Home Battery.
We send our batterles Prepald withouta cent in advance ( pricea#1.06
and up) and allow 10 DAYE' FREEE TRIAL. Write for our Boolk.

DETROIT MEDICAL BATTERY CO.,
1078 Majestic Bldg., Detroit, Mich.



““Want" and “For Sale" Ads. 3 cents per word,
payable In advance. Replies may be sent to a
number care Popular Mechanics, and will be for-
warded without extra charge. In answering such
let the number appear on your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring; the original automobile school in Chi-
CAEOD. ne hundred and eighty graduates the past
vear, to whom we refer upon request. Automo-
bile owners, prospective buyers and young men
wanting to become expert chauffeurs will save a

at deal of money and a lot of worry by study-
ng the mechanism, care and rel:m.ir of gasoline
automobiles, in our shop, where all parts are open
s0 vou can see how they are made, and how they
operate. We give thorough and practical instrue-
tion. Competent chauffeurs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michi-
gan Ave., Chleago. Il

AUTOMOBILE OWNERS, ATTENTION—If you
own A fine machine, carry a watech that s likewlise
of mechanical superiority, Latest very thin model,
unsurpassed timekeeper, fifteen fine jewels, gold dial,
guaranteed 25-yvear gold case with solid gold bow:
wholegale price plos broker's commission, $14.05;
usnally one-third more at regular retailers. Better
watches if you want them. Brokers to people “‘who
Enow."” Write for [llustratlons. Hunt & McCree,
152 Nassau St.. New York.

RAMBLER runabout, from factory In April: run
200 miles; perfect condition; sacrifice, £325. Photo
sent. Box 18, Mahwah, N. J.

ATPLE DYNAMO, 210. Address 1091, care Popu-
lar Mechanics,

FOR SBALE—1904 Olds runabout, with top, lamps,
three new tires, $250; 1904 Ford runabout, with at-
tachable tonneau, rebullt and refinished, $300; 1904
Model “B" Cadillac, tonneau, lamps and baskets
$300: 1905 Model “F" Cadillae, tonneaun, lamps nnd
top, $600; 1905 Rambler surrey, lamps and top, $T00;
1906 Maxwell tourabout, with top, lamps, ete., £550;
1906 Orient buckboard, $300: 1905 Yale motor evcle,
nearly mew, £100. All in good condition. A dem-
onstration glven. . WM. Zacharias, Asbury Park, N. J.

FOR SALE—Haynes-Apperson runabout, 2 r:jrlin_;
ders, 14 horse power, fine condition; run less than
2600 miles; two carbide and two oil lamps; leather

top : someone will get it at a ridienlously low flgura
for ecash. Address J. P. Bodge, 928 Congress 8t.,
Portland, Me.

MOTORCYCLES

PATENTS BOLD ON COMMIBSION. II {t?:.

wish to buy or sell a patent write to E, L. Perk

i}reuident Inventors’ Exchange, 84 Broad Bt., Boston,
ARBE.

WHY NOT INCREASE YOUR EARNINGB by
making key-checks and stamping names on tools, ete.,
for your frlends, shopmates, business men, ete.? We
gell complete outfit—Including steel letters nﬁldlﬂg-

nelose

ureg. German silver key check blanks.
stamp for particulars. Western Novelty Works, Falr-
bury, Neb.

A FEW DOLLARS will start a prosperous mail
order business; we furnish catalogues and everything
necessary @ by our easy method fallure imposalble.
Milburn-Hicks, 358 Dearborn 8t., Chicago.

INVENTORS AND TUP-TO-DATE MECHANICS
shonld ecarry a timeplece in  keeping with their
progressiveness. New thin model watches, seven fine
jewels, pendant wind and set, lever escapement, very
accurate time-keeper, guaranteed Z20-year gold case,
A most handsome watch., ‘Throug yvour hroker,
£6.85: elght to ten dollarg elsewhere. Sent by mall
on receipt of price or C. 0. I). Money back for the
asking. Let us send you our booklet, Hunt & Me-
Cree, 152 Nassau 8t., New York.

PETTEY'S Perfect Pocket Paper Perforator I"unches
Paperas for filing, ete. Put it on your key ring. 15
cents. J. O, Pettey, Belvidere, TI1.

SPECIALTIES AND PATENTS of merit are hnught
and sold by the American Commerce & SBpecialty Co
Incorporated, 95 Dearborn 8t., Chicago,

TO INVENTORS: If your inventiom Is not a sue-
ces8 we can asslst you. We deslgn, perfect and de-
velop new Inventions, showing how to make them
patentable and of commercial value. We prepare me-
chanical drawings;: revise plans and speclfications;
make investigations, examinations and reports on the
value and condition of all classes of machinery, new
inventions, ete. If you have some new idea which
¥ou are unable to perfect, write us at once; we will
make no charge if we are unable to assist youn. Ad-
?rﬁSH E{lgi%ze&ring Dept., Industrial News DBurean,

thaca, N. Y.

WE want a live, active and thoroughly experienced
galesman in your locality with sufficient mone:i' to
buy outright his first month's supply of our Simplicity
Low Pressure Hollow Wire Gasoline Lights. A utility
needed In every store and home and fully eomplying
with Insurance rules. To such a8 man we will give
exclusive sales right and guarantee to refund money
if goods not sold in 60 days. Further pacticulars on
request. The Standard-Gillett Light Co., 831 N. Hal-
sted 8Bt Chiecago, T11.

PATENT ON ELECTRIC EXERCISER may be had
on royvalty by capable parties or bought ountright.
Bhould yleld a fortune by advertizing and through the
trar{_e in athletie goods. P, O. Drawer 468, Buffale,
N. Y.

MOTORCYCLES—AIl best makes; general agents
for “Merkel,’”" $165; “Yale,” $176; Curtiss l-cylinder,
2200; 2-cvlinder. $2756: Merkel motoreyvele side de-
livery cars, $260; mail orders promptly filled.
Terms, 256 per cent with order, balance C 0. D
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bhank draft payable to
Whipple Cvele Co. Whipple, the Motoreyele Man,
260 West Jackson Rlvd., Chicago.

FOR SBALE—Armac 3 horse power motoreyele, only
used one season ; tires and entire machine in excellent
condition ; for £145. Address Harry Beckman, 1321
Lyon 8t., Des Molnes, Towa.

FORR SALE—3 horse power motorcycle, good run-
ning order, horn, lamp, tools, £70. Charles H. Palmer,
140 West Tenth Ave., Homestead, Pa.

MOTORCYCLE WITHOUT ENGINE for sale cheap.

Eﬁ-nt make, entirely pae. HRolla Gilbert, Lake City,
nn.

SUPPLIES OF ALL KINDS for motoreyclists at
lowest priees. Rolla Gllbert, Lake Clty, Minn.

BUSINESS OPPORTUNITIES.

BLACKSMITH SHOP FOR SALE—RBest location in
Wisconsin, at reasonable price. Two-story building ;
good llving rooms up stairs for two familles. Reason
for ne‘llni. account of slckness, Must be sold at omce.
Address A. W. Ruehl, Box 87, Horlcon, Wis.

PATENTS—H. W. Jennnr.w[mtent attorney and
mechanical ex‘i)ert. 608 F 8t,, Washington, D. C. Es-
tablished 1883. [ make free examination and report
if patent can be had and exactly how much It will
cost. Bend for circular.

THE INVENTOR—A POPULAR ILLUSTRATED
TECHNICAL MAGAZINE—Contains entertaining
pecounts of what inventors are doing, suggestions
as to how to turn inventions into money, hints
regarding present opportunities for inventors, de-
cisions in patent cases, in fact everyvthing of In-
terest to inventors, Send 25 cents for three months®
trial subscription. Address the Inventor, %4 Ex-
change Bullding, Boston. Masns,

WHY WORK FOR OTHERB?—Start a business
of wyour own right at home during wvour spare
time. Our book. *“Business Opportunities,” will
enable any intelligent person to establish a money-
making husiness, either with or without eapital.
Price, %1 W. S8Special introduetory price, only 50
cents. Money back if you are not pleased. G, L.
Patterson & Co., Chlcago, TIL

FOR SALE—Manufacturing and suburban town
gite on the Chleago & Northwestern Rallway: depot
on land, lles just outslde the Chicago city limlits, 9
miles from the Clty Hall. Consists of 100 acres that
was laid out for a town 25 vears ago, platted and
trees planted on street lines: today It 1 llke a beau-
tiful park; an ideal site, ripe and ready for Improve-
ments.  Manunfacturers or capitalists will find this an
Al investment for a blg profit in the real estate mar-
ket that s close at hand. Get particulars at ooce. J.
Almen Austin, 171 La Balle 8t.,




CAPITAL WANTED—To promote or will sell an
Interest in territory or outright:; one of the most
universal Inventions of the age, that will stop this
waste of milllons of dollars yearly in U, 8. alone
for rubber hose, pipe and fittings around our Indaos-
tries—railroads, iron and steel works, coke ovens,
gmelters, packing houses and power plants. Caplital-
ists, ask your purchasing agents what it costs for
rubber hose around the above named Industries that
you are interested in, then write for a photo and
description of what I have to replace from 50 to D0
E}mr cent of It at one-half the cost., T, T. Foreman,
3174 8. 12th, Omaha, Neb. Four T. 8, and three
foreign patents,

BURINESE WANTED—Want mercantile or manu-
facturing business. Will pay eash for a business that
will stand investigation. Give full particolars and
lowest ensh price.  Address Business Wanted, Dox
742, Clreleville, Ohlo,

BLACKSMITHS.

BLACKSMITHS, NOTICE—Be an up to date
mechanic and an expert steel worker. Don't waste
wvaluable time learning the trade the old-fashioned
way; buy 40 years' experience by using Toy's
Treatise on new steels, explaining how to work
them, with 76 new methods for working all diffi-
cult johs, Ten receipts for making vour own com-

ounds for welding different kinds of steel =solid,

hermite welding fully explained: also two colored
tool tempering charts; chart A explainz all anneal-
ing and hardening; chart B explains both scien-
tifie and plain tem‘pe-.rlng to a standard. All the
above for $1.00, aluable samples free, W. M.
Toy, Sidney, Ohio.

EDUCATIONAL.,
STUDY CHEMISTRY AT HOME., “Fun with
Chemistry" contains over twenty articles. includ-
ing fillustrated book of instructions, chemicals,

test-tubes, adjustable ring-stand, litmus paper, fil-
ter-paper, glass tubing, ete. Fortyv-one fascinat-
Ing experiments. Price, post-paid, 65c. Catalogue
“PC" explains this and other remarkable offers.
Thomas M., 8t. John, 848 Ninth Avenue, New York.

ELECTRROCHRAFT, 93 Griswold St., Detroit, Mich,
Most practical electrical magazine In existenee. Cor-
rect methods and diagrams in wirlng and construe-
ﬂ;ﬁn work clearly presented. Sample copy sent for

cents,

“THE CEMEXNT WOREKERS' HANDBOOK"™ tells
you all about cement and Its uses., Walls, floors,
walks, fireproofing, blocks, ete., ete. 13,000 sold In
one year. In 5 parts. Cloth bound., Fourth edition
reviged., Practieal, intended for the workman. Send
H0e to W. H. Baker, Wadsworth, Ohlo.

FOR SALE—International Bhow Card Writing
lI‘lnurtsi:*;\I 1_;"137:-:' used. Prlee, £15. Box No. 268, DBel-
mont, N. Y.

FOR SALE—TPald up electrlcal engineering course,
American School of Correspondence, £40.  Address
1092, Popular Mechanies.

GET A GOVERNMENT POSITION—Our method
instructs how. Fallure Impossible, The work has
been endorsed by government officials. Address Frank
Pergande, D'ublisher, 726 Forty-second 8t., R, T, Mil-
wankee, Wig,

TRIGONOMETRY SIMFPLIFIEL, S0c; L
Cements, 10¢: Cement-workers' hand book, 50c.
National Book (o., 408 Park Bldg., Cleveland, O.

START A MIREROR FACTORY—We teach and

trust you. Sample and particulars, 10¢ (none with-
out). Hullinger's Mirror School, Francesville, Ind.

INVENTORS—If vyou are an inventor, send for
otr free Booklet B, containing a list of *“What to
Invent and What to Avoid:” “Patent Facts vs.
Patent Fancies,” and *“The Inventor's Harvest
Season.” Address Pdtent Bureau, Popular Mechan-
ics, 160 Washington 8t., Chicago.

Lutes and
The

FOR SALE—Complete course in sevenm higher
branches In Oceult Sclener ; contains 200 lessons.

Price, §20. Address 1094, Popular Mechanies.

TELEGRAPHY—=—Circular free. Wonderful auto-
matic teacher; five stvles, £2 and up. Omnigraph
Co., Dept. J., 39 Cortlandt street, New York.

FOR BALE,

TYPEWRITERS—AIl makes, entirely rebuilt, guar-
anteed as good as new. Finest actually rebuilt ma-
chines ever offered. 215 up. Sold or rented any-
where., Rental applies on purchase. Hebuilt Type-
writer Co., Sixth Floor, 85 La Salle 3t., Chlcago,

CONDUIT WORK for Electrle Wirlng. A practieal
booklet showing proper methods of installing conduit,
Mailed for 10 cents. Electroeraft Pub. Co., 03 Gris-
wold St., Deteolt, Mich.

ANOTHER STOHRAGE "SNAP": 10 vols. 1nterna-

tional Cyelopedia for 1805 : morocco bound : cost $60 ;
rice, $15. Clarence Bkinner Storage Co., Topeka,
An.

PRIVATE IPRACTICAL INSTRIT
gineering use of Algebra, Geometry, Logs, Trigonom-

ON In the En-

etry Sllderule, ete. Write Geert Blaauw, 111 East
Heventh 8t., New York City.

AL L T e ———

SMALL Steel Stamps., Brass Dies, Printlng Cuts,
Seals, Brass Door Plates, Presses ; postal brings elren.
lar. J. Kiora, Engraver, 59, 155 West Madizon 8t.,
Chicago, TII.

ARE YOU MAKING less than §25 or £30 per week ?
Mechanical and Structural Drawling taufht by ex-
perts. Hend for clreular. Low tultion, including Free
Books, Drawing Instrument, ete. Columbia Corre-
spondence School, Trrexel Bullding, Philadelphla, Pa.

WRITE 1257 for bargaln st of fine tools, wood
and metal working machinery.

FOR SALE--Drand new 20-inch Foot Power Band
Saw. Baws wood, metal, bone and rubber: 10 in.
wheels, 8 in. between frame and saw:; 36x36 In.
wooden table: brazing tongs and clamp and one saw
blade, 1, % or Y% inch wide. Price, 830.50. L. F.
Grammes & Sons, Allentown, Pa.

AT HALF PPRICE we offer a lot of Hot-INast Doil-
er Flue Cleaners. Time limited. The Risley-Mosger
Co., Princeton, Ind.

FOR SALE—Two 2 H. P.. two 3 H. P, two 4 H. P,
two Cyele Marine Fnogines complete, with all equip-
ment, shaft and propeller. Price very reasonable,
Write for information. XNorthwestern Steel & Iron
Works, Ean Claire, Wis.

FOR SALE—Heavy
jaw unlversal chuck.
IFopular Mechanies.

TO CLOSE BUYERS see Dusiness Opportunity col-
umn. We are Brokers. Hunt & MeCree, 152 Nassan
8t., New York.

WANTED THE ADDRESS of machinists and ama-
teurs who have use for a small Hand FPlaner to lie
on the bench and plane 4 inches square.

It will do for flat work what the foot lathe does
for round work, and is low priced. Ideal Machine
Works, 257 390th St., Brooklyn, N. Y.

FOR SALE—IHand dynamo, self heating soldering
lron, punching bag and four boxing gloves. Iarry
Burtis, Waterville, Kan.

FOR SALE-—30 H. P. double cylinder gas or gaso-
line englne: used but a short time; slightly damaged
by fire, and will sell cheap. Owen A. Swaln, Engr.
Waterworks, Middletown, Ind. .

FOR BALE—L00 steam gauges at $1.00 each ; 25
10 H. P. steam engines at $10 each. Send for list.
J. L. Lueas, Bridgeport, Conn.

FOR SALE—One (Gearharrs hand knitter, with rib-
her : good condition. M. . Johnson, Franklin, Ky.

FOR SALE—Engine lathe, swings 9% in., takes
25 In. between centers. Complete with full set
change gears to eut all size threads, 3 to 40 in.;
price only £30.50. Address L. F. Grammes & Sons,
Allentown, Pa.

RISLEY'S DEFLECTING REAR-ARCH for bollers
gaves lots of fuel, stands heat and costs little. Get
entalogue. The Risley-Moser Co., Princeton, Ind.

FOR SBALE—21% H. I'. 2-cycle Eﬂ.ﬂ engine castings
and forgings, with blue prints for bullding. Price, &8,
Address Monarch Gas Engine Co., BDox 159, Marshall-
town, ITowa.

I'ost Dirill I'ress with three
A bargain; $18. Ask 1257,

"LETTERING." 25c; "TINTING,” 30c. Dimen-
slons of Pipe, Flttings and Valves, 50c, “Wire-

less Telegraphy,” 30c.
azine, 4 months, 25e,
wood, O

Browning's Industrial Mag-
Brownlng Press, Collin-

FOR SALE—0One I flat clarionet, leather case,
new, £10. One 168-lnch aunto bafler, burner and holler
fittings, $15. Also my 1004 Model Orilent runabout,
In g?od conditlon, $05. Address 1005, Popular Me-
chanles.



TWENTY electrie light motor, wlll develop one
horse power. A bargaln; $35. 1257, Popular Me-
chanies.

FOR EALE—L'I:IEIIF. 4xd Cycle Poco Camera and
outfit, in good condition. Address Phil Hexom, Deco-
rah, lowa.

FOR SALE—A GG ft. Band Chain with set of mark-
Ing pins, for $0. Richard Goosela, 412 Greenwood
&t., Ishpeming, Mich.

FOR BALE—Two & H. P., two 2 H. P. gasoline
engines, two 4x5 cylinders (rough), two 3x30” fly
wheels, two 24" throw crank shafts, one 4 throw
crank shaft, one complete set of patterns for 1, 2
and 4 cylinder gasoline engines, one second hand
8 H. P. portable steam engine and boiler, 300 lbs,
extra fine babbit metal, also gasoline engine con-

necting rods, shafts, ete. Address Fred J. Voigt,
Mt. Carmel, Il
FOR BALE—10-in, screw cutting lathes at

wholesale: also tools. SBend 10 cents for set of
Magic Rolls_to Tibbetts. Putnam, Conn,

FOR BALE—One pew four H. P. marlne two-cyele
gasoline engine complete; new, $80. One & H. F.
aute marine engine, four-cycle; excellent condition,
$583. Four five-inch bore four-cycle b H. . cyllnders;
completely machined pistons fitted; ench $10.  Ad-
dress 1. M. 8, Lock Pox 27, Bkancateles, N. Y.

FOR SALE—Chicago typewriter, practically new,
£25. Bmall Otto type perfect working model H
engine, $10. Automobileé, running gear complete with
steering device and body, §45. Carlyle & Finch water
motor dvnamo, large size, £10. Address H. M. 8,
Lock Pox 27, Skaneateles, N, ¥

FOR BALE—DBarnes former combined power amnd
;aut power, thirteen knives, $20; mannfacturers’ price,
7.

H. B. Smlith Machine Co.’s @-inch power wood
laner ; a hig bargain, £50. No finer machine made ;
perfect conditlon. Address 1257, Popular Mechan-

n
fra

FOR BALE-—All patent rights, cuts, patterns, etc.,
of a specialty made entirely of metal. Many of them
In use glving perfect satisfaction. Bimple deviee,
easily and cheaply made. A good mafl order proposi-
tion. Address 1006, Popular Mechanles.

TO EXCHANGE

FOR SALE OR TRADE—Tent, 24x70. seats, poles,
gtakes, stage and banner. Moving pleture machine
and stereopficon, two long filme, seven illustrated
songs and & lot of things too numerous to mention,
Price, $300. Would like to trade for lght runabout.
T.. Bllek, 2000 Main 8t., Elwood, Ind.

FOR BALE OR EXCHANGE—New Btar Speed
lathe, 10x26” ; £40 worth of attachments; 1% H. I,
gasoline alr cooled engine: cross eut and rip saw : all
new : canse of sale, rheumatism. Wil trade for good
two-geated antomobile, W. TI. 8. Young., Allerton, Ia.

FOR SALE OR EXCHANGE—0One 2 H. I'. Flemin
motoreycle ; first clazs condition; will sell for 270
ecagsh or trade for good second hand avto.  Address
John Domnath, 320 4524 8t., South Chicago, 111

FOIt BALE—Wincheater rifle and other makes:
ghotgun, pistol and revolvers: bicyveles ; camera, and
dynamo ; or will exchange for 14 horsepower marine
ﬁaﬂolinc engine. F. L. Morris, 108 Pine 8t., Berkley,
M.

WE WANT an energetie, honest man who desires to
increase his income during spare moments or after
worklng hours to represent us In each clty and town
where we have no loeal representative ; considerable
money can be made with little ¢ffort. ag we have the
largest and finest seleetion of Diamonds in the coun-
try to offer: write at once for information and have
territory reserved. Mitchell & SBeott Co., 1131 Cham-
plain Bldg., Chicago, Il

MALE HELP WANTED

MEN who appreciate clever mechanira—Refoer to
Business Opportunity column. We are Brokers, Hunt
& MecCree, 152 Nassau St.. New York.

WIRELERS TELEGRAI'HY—Boys wanted to or-
ganize wireless telegraph clubs.  All instroments
guaranteed.  Write for foll Information. Address
direet to me. Harry T. Scott, 757 B. 20th St., Los
Angelea, Cal.

SALESMEN—Ezxzcellent openin for men familiar
with machinery, mechapical tools, etc.; preference
given to those commanding trade : strictly high grade
propositions ; salaries, $1,000-£5,000. Write us today.
Hapgoads, 305 Broadway., New York.

WANTED—Firemen and Brakemen on lllinois and
ather rallroads.  Experlence unnecessary.  Firemen,
$100, become Hngineers and earn $200 monthly.
Brakemen, $75, become Conductors and earm $150.
P'ositions awalting strong, competent young men,
Btate age. Send stamp. Name position preferred.
Hallway Association, Room 174, 227 Monroe 8t
Brooklyn, N. Y.

AGENTS—WE HAVE AN AGENCY proposition
that will interest any factory foreman, or any honest
man who wants to make a little on the side without
much effort and who mixes with men that use tools,
Write guick for details and secure exclusive territory.
Orr & Lockett Hardware Co., Dept. “T," Chicago, Ir]{

WANTED,
MODEL MAEKING AND CONTRACT MANUFAC-
TURING for ioventors. Lowest prices. Send draw-

ings for estimates. Murray Engineering Co., 3047 K
HBt.. Washington, In O,

“THE NOVELTY NEWS'—AN IDEAL ILLUS-
TRATED NOVELTY TRADE NEWSPAFPER. Es-
Ferla]iy valuable to Manufacturers' Agents, Manu-
acturers and Dealers in Nowvelties, Maill Order,
or anyone desiring to keep in touch with all kinds
of money-making novelties. Trial 3 months, ten
cents.  “The Novelty News Co." 60, No. 171
Wazshington 8t.. Chirago.

ENGINEERS. ELECTRICIANS, MANAGERS OR
SUPERINTENDENTS—Did you ever try to do
something in your line of work and get stuck;
then sit up late at night, reading books, data, etc.,
trying to find the information that would put you
right. and go to bed no wiser? Next day say, **
wonder who could enlighten me on this subject.
If vou send me one dollar I will glve you the de-
sired information correctly, and written in plain
language, or sketched =0 that vou can understand
it. I have had 23 vears' experience in above pro-
fesslons, and am confident can  supply  vour
wants. Glve me a trial. If vou think vou did not
get your money's worth., I will refund it promptly.

Address Geo. W, Hichardson, M. E.,, 2181 W. 24th
Pl.,, Chicago, TI.
WANTED—Good second hand foot lathe. Jos, W.

Jackson, 2114 Main St., Anderszon, Ind.

WANTED—A burner and generator for a 14-in.
diameter automobile boller. State price and condi-
tion. Address 1003 I'opular Mechanies.

WANTED—Motorcycle In good order.
nlars. Hallsworth, Hiverside, 171,

EXCELLENT EXNGINEERING appliances for agents
ar jobhers. Agents wanted. The Risley-Mozer Co.,
I'rinceton, Ind.

WANTED=—12-inch engine lathe. Axsel Everson,
Penn Yan, N. Y.

WANTED—Fifty to 100-light I, C. dyvnamo Orlent
buckboard, 1905 or 1908 model. Address N. Mort-
imer Bpecht. Skaneateles, New York.

Full partie-

MISCELLANEOUS.

THE VERY LATEST MODELS in watches for
ghrewd mechanles and Inventors, Bee Business Op-
portunity column. We are Brokers. Hunt & MeCree,
152 Naszan Bt., New York.

A NEW 1008 CREATION—A steel spring porch
gwing ; price, §5. Bpecial to first Inquirer from each
postoffice. Clarence Bkinner, Topeka. Kan.

FOR SALE—Colored (7x9) pleture of the famous
chief SBitting Bull and big bargain sale list of curloa,
all for 10 centa. George J. Tills, Albion, N. Y.

WANTED FOR CASH—The following back izsues
of Popular Mechanlez. Vol. 1, No. 1 to 17, inclu-

glve: Vol, 8, No. 12 to 25, inclusive: Vol. 4, No. 5 to
0. inclusive. A. C. Hachfield, 447 Twelfth 8t., Mil-
wankee, Wis,

FOR SALE—31.000 cash will buy new. high-
epeed motor airship, ridden b; me several exhib-
its, New York and Texas. atent portable gas
works included. All good condition. Anv size
alrships or gas balloons built. Carl E. Myers, Balloon
Farm, Franokfort, N. Y.



LD DAL TuUlly il Illagaslilc  JHEBLUN, @40, S3<iapr.

i . $22.  Alfred Born, 26 o
aigar;n s‘i’f“&?ﬁcﬁiﬁ‘_ boller, ¢ e “FOLLOW THE FLAG

MONEY IN MNOVELTIES—Our advertisera and '

readers are looking for good new novelties to put
on the market. They have money for the right =
inventions in wutility, amusement and advertizing
novelties. What have you got that's good? BReach
this field through *"*The Novelty News,” 171 Wash-
ington 8t., Chicago. ‘Trial 3 months., 10 cents.
PETTEY'S DI'erfect Pocket Paper FPerforator, 15
cents. J. O. Pettey, Belvidere, Il

s\ SUMMER
BOUND VOLUMES OF “Popular Mechanics”
for 1905. We have on hand a few volumes hand-
gomely and durahlis' bound in half leather, with VACA I ION OURS

romplete index included—price prepaid $2. Popu-
lar Mechanicz. 160 Washington 8t.. Chicago. Il

MACHINE REPAIR BSHOP—Consists of two VIA THE

lathe=, 2 drill presses, 1 planer, 1 shaper, and
many other tools. Shop especially adapted to
manufacture of gasoline engines. Will =ell at bar-
gain. Reaszon, owner unacquainted with business.
Will trade for a good tract of timber land in
Tennessee or Il{entu{:k}'_ Address Fred J. Voigt,

Mt. Carmel, Tl

@ A free copy of Wabash SUMMER

Combination Prairie Whistle. TOUR BOOK, with full details con-
e o Lot s Lelteve 700 820 8 'r cerning a large number of attractive
by 1R e ey g oo Bt._‘.“.“;.?;l‘li?,’: vacation tours at reasonable rates, will
Eﬁ?ﬁﬁﬁ&ﬁﬁ??%ﬁﬂ?ﬁ .‘&:ﬂwgﬂwﬁ;&'ﬁ:{.ﬁ be mailed on application,
u A s and our big hargain catalog LE. TBAY, g . e
AMERICAN SUPPLY 0. 534 Minnehaha Street, St. Paul, Mins, . Write usabout any h;:rp Y*;Lul:'ﬂ;}’
have in contemplation, We shall be
The White Eﬂglﬂ Electric Motor glad to give prompt information as to
Postpald, $1.00 routes, rates, etc., with a complete
We make working models of Inven- | 1t1
tions. Send for i]funtmt.mi eatalogue | iinerary.
of Model Sapplies. |
.8 CRANE, G.P.&ET. A F. H. TRISTRAM, A. G. P. A
The Plerce Model Works | | & CRANE, ) *

7. Louls, Mo. CHicaco, ILL.

184 Plerce Avenue, Chicago, Il

LOW RATE
EXCURSIONS

The Missourl Pacific By. and Iron Mountain Routa
will sell round trip tickets to points In Texas and
Louislana for $20.00 from $t. Louis and §25.00 from
Chieagoon the first and third Tuesday of each month,
proportional low rates will apply from other points;
also one fare plus $2.00 to points in.lodian Territory,
Arkansaz, and Missourl and £25.00 from Chicago to
FPueblo, Colorado Springs and Denver with lmit of
twenty-one days execept to points in Loutslana, Ar-
kansas, Texasand Indian Territory, which are limited
to thirty days, stop-overs going and returning.

CHICAGO »HANSAS CITY,
CHICAGO ~ ST.LOUIS,
CHICAGO »PEORIA,
ST.LOUIS=KANSAS CITY,

MEXICO:

Less than one fare on the first and third Tuesday,
with stop-0vers.

THROUGH PULLMAN SERVICN CALIFORNIA:

BRETWEEN CHICAGD AND ]..l.'l'i'-’ round t]‘l[} rates on Hﬂlﬂ m, to E-Bpt. 1st.

HOT SPRINGS, ARK:

Commencing June 1st to Sept 30th one fare plus
£2.00, good thirty days en sale dally.

HRemember the Missourl Paclfic Ry. and Iron Moun-
tain Route reaches the Erlun':p.al polnts in the above
pamed states without change of cars.

wor descriptive literature and other Informatlon,

HOT SPRING, ark, NMENVEHR. Colo,

TEXAS, FLORID:., TETA M,
CALIFORNIA = DR EGON

IF YOU ARE CONTEWPCLTING i TRIF, ANY POR-

TION oF WHICH CAN BE MADE OVER THE OHLCAGO adﬁmsﬁ' P A
B ALTON, IT WILL FAYT YOU 70 WHITE T0O THE UNDER R I . O .
BIONED FOR HATIES, MAFS, 018074 BLIEH, BT ELL[S FARNSWO H’ D

Gro. J. CuamLTON, 186 Clark Street, Chicago, Illinois.

G@ENERAL FPAREENGEN &GENT,
CHICAGOD, ILL.

Pleas: mentlon Popular Mechanics when writing to advertisers.
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Opportunity
Is An

Open Circuit |
Your Hand Can Close It

HE average man finds a knowledge of electricity of practical every-day use. The man who has made this
field of work his profession, knows that his chances are limited only by his ambition and ability. The
simplest work on electricity will often tell even an expert something he never knew before. If it does,

:F h|:m h& pays for it is more than returned to him in practical knowledge that has advanced him nearer the goal
ambition.

¢ PRACTICAL LESSONS IN ELECTRICITY

is just what its name implies. It'is a book of 300 handsomely bound in red buckram, printed on fine
uality of paper, fully and completely illustrated throu ﬁ:ul. It is full of valuable tables and formule. Just
e through a few of the subjects from the Table of Contents :

STorRAGE BatTEmiEs: Types, Charging, Tronbles

e 16 drmour H"'Eq.
Ave., Chiengo: ‘Efﬂ
In meeord- k'

ance with
Your apecial
offer, I enclose
Flad, for which
plén=e send
me The Teeh-
oleal World Map-
arime for one
yvear.and, insd.
dition, one val-
ume FPraethenl
Lessnns in Elee-
trieiiy. T.w. 008

T O MERE) T

Void After 30 Days

Evrctric CurreEnTt: Giving full explanation and

and Kemedies. Portable Batteries for Automo-
é biles and Boats,

EvecTric Wiring: House Wiring, Electric Bells,
Burglar Alarms, ete., Inside Wiring, Are Light
Wiring, Arc and Incandescent Systems, ste.,

meanings of all Electrical Terms, such as Velt,
Ampere, etc., Complete Sets of Tables.,

EvesExnTs oF ELecTrriciTy: DMagnets, Experi-
ments with Magnets, Condoctors, Insulation,
Electrotyping and Electro-FPlating, the Teale-

phone, the Telegraph.

You cannot buy it in any book store at any price, but if you act now
you can get it in connection with a twelve months’ subscription to the

TECHNICAL WORLD MAGAZINE

The regular price of the magazine is $1.00 a year. Clip the coupon to-day and send it to us with $1.40,
and your name will be entered for a twelve months’ subscription and Practical Lessons will be sent you immedi-
ately, all charges paid. This is an exceptional opportunity for you. Will you close the circuit ?

2
= The Technical World Magazine

L & ( Is not technical in its ordinary meaning. Itis
o a magazine of timely, interesting and in-

*:E%;Z‘L‘HNICAL structive information, It is read because it

enlightens and benefits its readers, It is
WORLD popular because it contains information thag
MAGAZANE

intelligent people like to discuss. It is a
home magazine for thae business man—tha
1 |

wage esarner —the man who wins success
through the nse of his brains. It combines
the breezy, absorbing, fascinating features
of the best fiction magazines; it eliminates
all the sluggish, dry and uninteresting feat-
ures of the ordinary technical magazine or
trade paper: and at the same time it retaing
from cover to cover an originality and siyle
that is all its own.

After a three menths’ trial, if you
don’t want the magazine or the boak
tell us so, and get your meney bach.
That's fair, isn’t it ? Write for FREE Sample Copy

Fiedse mienbivnn Popular Mecnanlcs wilchs wiitilly W

Ve sl B



: WATCH—STEM WIND AND SET 4
b . One Dollar as Always

At the price of a new main-spring ina more expensive watch,

vou are now able to eown a watch that keeps time as well as a

costly one, Tle new stem wind and set Dollar Ingersoll is

| just plain good enouzh for anvbody ! It will do whatever a watch

B can be expected to (do—and you don't have to guess whether that

@ may be possible, for it's gnaranteed unconditionally. A numbered

and registered guarantee goes inside of every Ingersoll watch-

; case. It's a signed agreement to provide vou with a watch that

| will keep time for one year, and that will be repaired for 25
' cetits at any time for nine years afterward !

Look for the name “Ingersoll” on the dial
—That"s the only way you can find the Ingersoll guarantee inside the case.

Other Ingersolls: FEelipse, £1.50: Tri-|  The Ingersall Dallar Chiain assays more
umph, $L75, and the new *' Midget™ | goid than any 32.00 chain —12 beautiful
L. -{lte-c' Watch. $2.00. Booklet free. | patterns.  In stores evervwhere, or hy

Snld by 50,000 dealers, or sent by mail, | mail, postpald and guaranteed — 5100,
postpald by us at same price. | Circular free.

If vyou are an amatenr photographer and Know where there's a hoy between eight and fifteen years old who
takes a *fetching " portrait—write us for particulars. We are planuing a prize contest that will interest vou.

@ ROBT.H.INGERSOLL & BRO., 68 Jewelers Court, New York City §

Py -u'"“_&m-.-) Rl gt e P ol i e o i
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 MARINE-

L
3 (\SOLINE ENGINE

ENGINE ONLY
H.P$33%5

¢ 3 H.P$4400
D_O YOU REALIZE~ 5 H.P$83%0

hen you buy our 5 HORSE POWER: MOTOR
ou own the best ¢asoline engdine ever

ade for its size. and weight,,———
CATALOGUE, 1to 20 H.PP. for the asking .~

DETROIT AUTO MARINE GO.

Wade Bldg,, Cleveland  The Bourse, Philadelphia 19 Cortlandt St., New York
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We Analyze Everything
EXPERT WORK AND MANUFACTURING
PROBLEMS A SPECIALTY

The Bryant-Miner Laboratories

355-357 Dearborn Street CHICAGO

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-
ting tool of its kind.

Can he used es a pipe grip, & flat-nose
plicr, and a wire catter, It has [our

wire catters, two of which are so
designed that the wire is held be-
tween the jaws after cutting.
Uandyv P bhat Eus
A Handy Plier That Every-
:

e Chavil M ey
ne Should Have

1f your dealer does not
carry them we will send

OF QUALITY
ARE STAMPED

postpaid on receipt of

STOP

IF YOU CAN, the water in your kitchen faucet with
the palm of your hand. It will give you an idea of the

power of water pressure, Now when you transmit this

power scientifically with the

Little Wonder Water Motor

You can run a fan, sewing

machine, egg beater, small
dynamo, or bottle washer;
sharpen knives and scissors,
polish silver, copper and
brass wares, and do a bhun-
dred other things to lighten
labor in every houschold.
The original faucet water
maotor Of
h’gh ethciency on the mar-

ket.

and only one

"Turn the laucet—1hat's all.”
Lasts a life time. Instantly attached toany faucet Always

You need one
Write now!

Absolutely guaranteed. EVETY-

Write for booklet.

WARNER MOTOR CO.
Department 14. Flatiron Building, N. Y.

r:ud}r,

body does.

Klondike Hunting Knives

""s HUNTER'S FRIEND "

Will ent with ease, all kinds of gama, fowl or fish:
vary useful incamps, Blade made of finest guality razor

steel: brass lined handles. Opens and closes.
PRIFE, EACH:

g3:4nch blade. ... ..

&ineh blagde.........:
* "

Buy your Sweetheart or Wife a

No. 91 Nail Clippe

R eenite.

No, 482,
B el s.

No. 430,

r N &

price. i’ " 4
I F | T— d

1 P
sl Lu b'-’l C

‘rive for Plier Palmiitry

amd Cataleg

Utica Drop Forge & Tool Co.

73 Geneses 5t, UTIGA,. M, Y.

A complete Finrer Manieare that can ba carried
pockethook or pocket. Any man, woman ar ehi
ean nse them any place, any thme, and can always ha
clean nails. Handiest manieurs in the world.

PRICE, each 25 cents, or
20 gents and this ""Ad'" will get one.

SMITH & HEMENWAY C

108=110 Duane Street NEW YO

-
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