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YOUNG MECHANICS WANTED
FOR THE NAVY

The recent addition of several large vessels to the
Navy has 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

T

ELECTRICIANS, 30 TO 70 COPPERSMITHS, a5
CARPENTERS, 25 7TD 70 BLACKSMITHS, 50
FIREMEN, 30 TO 35 SHIPFITTERS, $40 TO $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. Vacancies in the Hospital Corps at good pay for competent men.

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.

Iﬁ‘mmdad by Mathew Carey, 1785,

A Howse in touech with Three Centuries LENLO Ts OF MO N EY l N lT

THE PIONEER "™"USTRIAL PUBLISHERS OF AMERICA.

HENRY CAREY BAIRD & Co. A NEW BOOK FOR

Industrial Publishers, Booksellers and Importers,

810 Walnut Street, Philadelphia, Pa., U, 5. A. .F A M E S
Oy New and Revised Catalogue of Practical and
Seiendific Books, 84 pages, s vo. ( Feb, 15, 10087 Catalogue
if Chemdeal Technedogy and (feneral Chemistry, July 1,
905 ( New and Up-to-Diate) : a Catalugue of Books on Mel- HOW TO

Hurgy, Mining, Prospecting, Mineralegy, Goology, As-

aum’,l. Analysiz, efe.; a Cafalogue of Books on g‘rmm

el the Steam Engine, Mrmhfm:a;é, efe.; a Catalogue of

Books on Sanilary Seience, Gas Filling, Plumbing, efe.;

nd our o her f‘nmh.»f.;rrﬁ.r aned Cirewlors, the whole eorer-

wif every hranch of Setenee applied to the Aris, sent free

i free of postage o any ome l{u anyg part of the world
AMNMD

who will furnizh his address, !
¥ Please State the Subjects in Which Interested

Just Ready-Dieterichs’s Friction and Lubrication

M
A Treatise on Friction and Lubrieation; O41s and Fats:
the Manufacture of Lubricating (ils and Fats: Paint Olls
and of Greases; and the Testing of Ofls, By E. F. Dieter-

ichs, Member of Franklin Institute—Member of National

Assoc, of Btatlonary Engineers—Inventor of Dieterichs' By F. B. WRIGHT
Valve-Olsum Lubricating Ofls.

One Vol., 12 mo, price $1.25, fres postage to

M RN e A Full instructions for making it from potatoes,
CoNTENTS: 1. Friction. I, Lubrieation. I1L Oils beets, corn, rice, cereals, molasses, and other

??dﬂlgaits. I‘i.:l u'j';ils :llml E?}ﬁ of ‘Fra;at:;hin \l_llﬂ;ﬁ#, "v.'i farm products. Fully illustrated, showing the
Narifying an gaching s and Fats, VI. ner: - :

Ofls. VIL Vegetabie Otls. VIIT. Manufaeture of Lubri- necessary machinery,

eating Mls. IX. Valve Oleum (Mls. X. Leather Ofls, Send name and address for [ull particulars to
XI. Adplteration. X1I. Testing. XI1II. Solld Lubri-

cants. XIV. Practleal Suggestions. XV. Lubricators

and Cups. XVI. Bpecific Gravity; Index. SP ON & CHAMBERL&IN
A eireular showing full Tahle af Contenls gent to any

address in the world, on application. [Publishers of Technical Books]

HENRY CAREY BAIRD & CO., 123 P. M. Liberty St. NEW YORK
810 Walnut St., Philadelphia, Pa., U. S, A.
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& ‘ BQEE are accurate time and labor saving devices

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. 8. STARRETT CO., ATHOL, MASS,, U. S. A.
(
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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 19068 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—no money of our customersin advance, We place itin
tha smallest town in the United States just as freely as we wouald in New York City. There 8 absolutely no rigk, expenss ore
ANnoyance. ‘i:numn try It in ¥our home for 20 days, get the opinion of your real and disinterested friends, can compars 16
with others. Then if you do not wish to Keep it we will take it back, entirely at our expense, [In this way you will not ba
“talked into boying,” a8 you may have been jome time to your Insting regret.  Moreover, your friends anid neighbors will
not know on what téerms or at what price you purchased. Agents disclose your business to make other gales. (You know
how [ast agents talk.) This, however, 18 of small importance compared to the beantiful, sweet tone you get in THE 1908
WING PIANO, Even the saving of many dollars Is of less importance. Any American home wants and DESERVES the
best and sweetest. You have it only in THE 18068 WING PIANO,

Sold Direct from the Factory and in No Other Way

For this reason YOU SAVE FROM 875 TO #200. The WING PIANDO yon buy at wholesale—at the cost
of making—with only our wholesale profit added. THERE'S THE SAVING. Agents would have to be paid,
if we had them. Salesrooms would have to berented if we had them. Local advertising wonld have to be done
and paid for. All this would increase the cost of the Piano, if we did i{t. By zelling the Plano direct to you,
we save you from #75 to #2200, THE 1808 WING PIANO is in a class of its own and NEEDS no agent to talk
for it. Its own sweet tone sells it.

IN 38 YEARS OVER »000 WING PIANOS

have been manufactared and sold, ey are recommended by thousamds of satlefied porchasers In your State, and every one of
the United States, by geven governors of States, musical eolleges and schools, prominent orchestra leaders, music teachers and
musiclang. Our book contains names and addresses, arranged by States,

THE INSTRUMENTAL ATTACHMENT . = N
enablea any ordineary player to imitate perfectly the tones of the MANDOLIN, GUITAR, HARP, ZITHER and BANJO. This
improvement is patented and can be had only In the Wing Piano.

ING PIANOS are made in our own large factory—of cholce materials throoghout, by very experienced workmen. This ex-
plains their great durability.

A guarantee for 12 vears against any defect is given with every WING PIANDO. We fake old Planos and Organs in fair ex-
change, Easy monthly payments |f desfred.

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 year of the full thirty-eight.
Wing But the very recent discoveries of our Mr. Wing, Senior, give THE 1906 WING
Pi PIANO such greatly increased wibration that the slightest touch brings forth a sur- ;
ane prising quantity of round-musical sound. Even a young child —and before the first
lesson —ean 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.
You and yours expect to live with wour piano for a lifetime. You
want its refining influence upon vour home. If it is heavy touched and dull
of speech no one will learn to play it. THE 1906 WING PIANO will be
gent free to prove that it has more real life than any you have ever heard.

YOU NEED THIS BOOH

1F YOU INTEXD TO BUY ANY PIANO, a book which gives you the information

«f by experts, [t tells all about the different materials used, the way these parts
are put together, what canses pianos toget out of repair. It makes the gelectlon of 4
plano easy, It I8 abeolutely the only book of Its Kind ever published. It contains
many large pages and Mlostrations.  If read earefally, it will make you a judge of
piane quality,  We semd it free to anyone wishing to buy a plano.

Send to-day while you think of it, a postal just givine your name
and address, |erud,|rla theattached coupon. and the 'ng of Information ‘a’s
also  full particulars about the Wing Plano, with prices, terms of
p;ygn;lnl:, ete., will be sent to you promptly by m if you think
of buylng.

West 13th Sireet
New York City

Send to the name
and  address writfen
belaw, the hook of Complete
Information abowl Piapos,
alan prices and ferms of pay-
ment on Wing Pianos.

This One

¢ Vlifiiimmmy
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TEMPRE

'ATURE

IN YOUR HOME IS IMPOSSIBLE
WITHOUT THE

Minneapolis Heat Regulator

This device maintaing a uniform tem perature;
relleves you of all care wod attention:? saves coul
anid preveots any possible accident from sudden
changes [ the weither. Does its work antomat-
leally (whicb means accurately ) and a change of
one degree in the temperature of the room op-
erates the dampers. Used with hot water or
steam boilers, 11.I:ITI'.'II:I.I.“'F3'S or natural gas,  All ad-
Justments mades Instantly from the living room.
Costs no mors than a good clock and bas provean
its merit for a quarter of acentury.

LASTS A LIFETIME

SOLD ON 60 DAYS' FREE TRIAL

Recommended and sold by all first-
lass dealers In heating apparatus.
Frea lllustrated booklet,

WM. R. SWEATT, President

1st Ave. and T S5t. Minneapolis, Minn.
New Englan Offica
T-15T Cambridge 5t., Cambrlidge, Mas:.

MAKE A STOVE of
your LAMP or GAS JET

by attaching a

Heater

Getting Heat and Light at One Cost

The Glant Heater so applied will heat any
ordinary room eomfortably in zero weather,
and without interfering with the light.
| There is no more gas or oll consumed with

the heater attached than without,

This heater §s a !vieniiﬁc:.lly constructed
brass globe that nccumulates, intensifios, aad
radiates the hoat from your eentral draught
lamp or gas jet that ordinarily goos 1o waste—
giving a thorr~ugh and uniform heat.

OF BOUND WICK Attracts cold air on the vacuum prineiple,
LaMP thoroughly warming, purifying and sirenlat-
ing it. Noodor, no ashes nor trouble.

This Giant Heater will ft any lamp chimney, gas jet or mantle barner.
Ahsolutely no danger, as heator in no way interferes with the combustion.

There isn't a home in the country that does pot at some time in the
year nood & Ginnt Heabor—and some ned it all the time—for the baths
roomn, sick-room, bed-room, dem or office; for Light cooking, heating
watar for ihtii'r:g'. warming habigs” food, ato

Mrs. A. H. HILBERTS, Fond-du-lae, Wis., writes: Wo find the Giant
Heater the finest thing in the world in our puest chamber, as it takes the
Place of the stove, without taking up any room,

inn Polished brass, complete, $1.50
Price Nicicet piated on brace, " “2:00

Bend to-day for a heater — wo will send it
by first express or mall, all charges prepaid.

Barrsractior GuanasteEn or money refund-
oid if returped in ten days.

Booklet and testimonials upon request,

Giant Heater Co. §aamtas ... 5=

Clean House With Air

EjE | 4 .t Over 55 Companies
L& operating
: ; Thurman Patents

in Ameriea
and as many more in

Canada, England
and Europe

S FREE CATALOGUE

g oy
e - 2]

General Compressed Air House Cleaning Co:

4452 Olive Streef St. Lowlis, ). 8. A.
Manufacturars of the Celebrated Thurman Direct-Connected
gmrlaggt]?rivau Air Compressors for Mines, Poneumatic

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light is half so good or cheap.
It's economy 10 use them—a saving of 50 to
75 per cent over any other artificial
Hght, which is demonstrated by the
many thousands in use all over the
waorld for the last nine years. "Writa for
P. M. catalogue; it tells all about them
and our systems. - y
BRILLIANT GAS LAMFPF CO. . ) '
4% State 5t., Chicago, 111 L

LHYITi4E

Giant w.;.-'."

- —_—

THE LATEST SCIENTIFIC DISCOYERY

Bright, eparkling, beautiful. For brilllanc

they equal the genuine, standing all test an
uzzle experis.  One twentieth the expense.
ent free with privilege of examination.
or particulars, prices, eto., nddress

THE R, GREGG MFG. & IMPT, CO,
Dept H, 201 E. Yan Buren Strest, - Chleago, L

b-;\ l'l 1, %
.*p‘.'#"‘“ .
\

LD k
STAN

L N S TN Y E R T N S e p—————
o FLASH LIKE GENUIN
BB h Dy or Night, Yon can own a Diamond

Plumbing Supplies
e — B AT WHOLESALE
SN TR0 TS | Icyon noed sortding tn myLine,

3

nlh
sa— Save Money
. St="N on every article, write for my frea
__'ﬁf;_".f' P il {llustrated Catalog. Bhipments
. e promptly ;‘un:la froim a very con-
b i i i lete sfock of new latest pattern
e zeaae SO¥ ] . ds, Small orders are a3 care-
11y handled as large ones.

B. P. KAROL, 235 W. Harrison St., Chicago, Il

enual in brilllaney to any genuine Stone
iy at one-thirtieth the cost.

W f .
2 Yt

ANY | 3eavs,STYLE

BARODA DIAMONDS
In =olid Gold Rings stand acid test
and expert examination. We guarantes
them. See them first then pay. Catalogue
FHEE, Patent ring measure included for
FIVE two-cent stamps.

The Barcda Company,

1DIAMONDSE 1ept 7, 29 North State Street, Chicago

Please mention Popular Mechanics when writing to advertisers.
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Residence of E, L, Atking, Poducah, Ky.
Supplicd by Kewance Water Syslem

WATER

For Your. Gountry Home

OU may have all the conveniences of

a city water supply in your country

home. You may have water deliv-

ered under strong pressure to bath-

room, kitchen, laundry, lawn, barn—wher-
r ever it is desired. This is accomplished by
the

Kewanee Water System

The water from your own well, cistern or
other source is pumped into an air-tight steel
Kewanee tank. Pumping the water into this
tank creates the pressure. No attic tank to
leak and flood the house. No elevated tank
to freeze or collapse.

A Kewanee Pneumatic Tank

In the CELLAR or buried in the
G ROUND, will last indefinitely, can dono
damage, will not leak and provides absolute
fire protection.

(her 5,000 Kewanee Outfils now in suceessful
operafion
Write for Catalogue No. 14, which ex-
plains everything and tells where Kewanee
Outfits may be found in your State. It’s free
if you mention Popular Mechanics.

Kewanee Water Supply Co.

Drawer P KEEWANEE, ILL.

— ———

Comfort »«Economy-
Tee “CHICAGO”

Automatic Temperature
Regulator

The Thermostat,

when placed in the room most oecu-
pied will always moiniain the 1em-
perature at the degree desired, as it
cretonmatically condrols the fire,

NO WORRY

NO WORK
It is the up-to-date device for
automatically eontrolling the
dampers on a Hot Air Fur-
nace, Hot Water or Steam
Boiler, and will pay for itself
in the saving of fuel.

Time Set
Attachment |

Is a devies which wa
attachtoour Regu-
lator in order that
when the purchaser
doss not want to
malntain the regular
temperature during
the night, but wants
it to become warmer
towards morning, he
can set the Attach-
ment so that it will
automatically adjust
the drafts at any

ven time. Itiscon-

ined in a cabinet
and set In the same
manner as an alarm
elock, but it has not an alarm,

Simple, Durable, Reliable and Easily Installed.

NYE SCHNEIDER FOWLER C0O.

A. J. Zingre, Mason City, Towa,
Manager Mason City Lina. Dec, 15, 1905,
Chicago Heat Regulator Co., Chicago, T1.

Lrear Sirs:—After having used i regulator on my hotair
furnace of another make all during last winter, I was in-
tarested In your regulator with the timeset arrang ement,
g0 T bonght one of them and installed it this fall, hﬂi’lnﬁ
mow used itabouttwo mo ths, and Lam very much please
with it. It is very easy to operate, and {t d es everything
that you elaim it will do. The time et arrangement, 80
that it raises the drafts in (he morning at a stated time, 18
certainly worth the price asked for the regulator as
acalnst one that does not havethis feature. The fire goes
down low daring the night and T bave it set to go off at slx
o'clock, at which time it ralses the draft and closes the
check, then
by thetime T
get up It I8
nice and
warm-—in
fact up to 70,
mnd n it
remaing that
way all day.

ours truly,

Senton 30 DAYS’ TRIAL to responsible parties
GOOD AGENTS WANTED

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

Please mention Popular Mechanies when writing to advertisers.
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The
Gulf Coast
of Texas

That's the name of a new eighty-page illus-
trated book just published by Rock Island-
Frisco Lines.

It is of vital importance to you that you se-
cure and read it.

The region described is unparalleled in its
possibilities for home-getting and fortune mak-
ing.

Think of a country where the climate is just
right; where there are twelve months of “grow-
ing” weather per year; where the soil is natur-
ally rich; where you get a good deal of land for

little money and where hired help is plentiful
and cheap.

If you knew Southern Texas you would
want to share in its tremendous wealth—

and a small share would soon make you inde-
pendently rich. There’s nothing to prevent your
achieving success in this remarkable country.
The book will tell you about it and a trip of
inspection is cheaply made. Are you interested?

Your name and address on a postal will bring you
full details and the book. WRITE TO-DAY,

This is too good to pass by, especially since it
costs vyou nothing to investigate. You will not
regret having done so.

JOHN SEBASTIAN, Pass., Traffic Mygr.
Chicago or 5t. Louis

RocK Island-Frisco Lines

Please mentieon Pooular Mechaniecg when wrilting to advertizers.
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¢t la sald, was due to the
work as speeial counsel for
raftion matters.

il

The Mere Money Value of an
Educatlon

The average educated man earns §1,000

per year. He works forty years, making||
'a total of $40,000 in a lifetime. Thelf

|average day laborer gets $1.50 per day, g

Pay' '30':} days i}rr: the year, or $450 per year. = orT
|He earns $18,000 in a lifetime. ~The|
—— !differencc between $40,000 and $18,000

B 'tt is SEE.DDU. This is thtijn;]inimumdvalue of B tt
lan education in mere dollars and cents.

e er i'The increased self respect you gain cannat-! e er
Future Hours

+ be measured in money. |

-

(. No man will purposely choose a poorly-paid, under position to one where he can
earn a good living and command respect and authority. The reason that so many
continue to toil away day after day at poorly-paid, disagreeable work is because they
haven't enough education to do more important work. There was a ime when it meant
a great sacrifice to secure an education, when the man who had had no chance to get an
education in his youth was handicapped for the rest of his life.

(. The American School of Correspondence, Chicago, lll., has changed all
this. Any ambitious man, no matter how little schooling he has had can start now and fit
himself for any position that he is ambitious to fill. Time, cost and location are no barriers
The American School allows you to suit your studies to your convenience ; and you
pay for your instruction according to your circumstances.

POINTS OF SUPERIORITY

Bound Instruction Books The Bocks (averaging about 50 in a course) furnished you as you

progress, are substantlally beund in cloth—not paper pamphlets. In

- additlon, if you enrcll now In one of our full courses, you get the " Reference Library of Modarn
Enginesring Practice ' in 12 volumes, 6,000 pages, without extra charge.

Peﬂﬂllﬂl Instroction The Amerlcan Schocl his sesssssrase=zeal(TPON (Cut Dul reemnsssssessss

more teachers for the num- _
Please send ime zoo-page handbook, Iani inler-
ber of students and a larger proportion of gradustes ¥ _..v'in the conrse maried X"
® jhan any cther correspendence school, Thess are the

Mechanieal Drawing Btructursl Drafting
ha ine the real valu h AN
points that determ e of the Instruction Eleetrieal Engincering .. Locomotive Englneering
Mechanical Englneering ... Civil Engineering
u 1 e B
No Azents Th:’ t":':'“""}' ¥o pa}; us is Tll:!ii used “; _Telephone Practice s Marine Engincering
maintain an expensive organizatlon o  Tolegraphy _architecture

3. high-priced agents, but is used to give you better
Instruction at a lower cost.

SheetMetal Patt'nDreaft's., . Textiles
CHeating, Ventilationand ... .Colleze Preparatory Courge

. Flumbling (fitting for entrance to
No Annoyance You are not annoyed at home , Stationary Enginvering engineering schools)
4 or at your place of business by .
® repeated calls from agents. Name
Check the coupon, send 1t to us immediately, and recelve FREE Address

T

our 200 page hand-book, glvIng the names of graduates who have | AMERICAN SCHOOL OF CORRESPONDENCE,
bettered their positions through oor Instruction, 3116-26 Armour Ave., CHICAGO, ILL.

Mention Pop. Mechanics, Nov.



| This 1 carat com-

mercial white
fect diamond s

14 kt solid g

il mounting.
|

| $30.00

il 25 cazh, 23 per mo
PRICES RIGHT
GOODS RIGHT

COMDITIONS RIGHT

IT'S ALL RIGHT

Let us send yoo

fatch or Ring

upon terms

indicated.

first payment with

i order or have the
ol

| a.u. - u{ amithly.

DUR ATTRACTIVE
CATALOG FREE,
Ask For No P71

Remit |

Gents' O. F. 12 or 16 size or
ladies’ 6 size plain or engraved

20 wvear gold filled case, with

. 12,50

1———1:-‘

Hebert L. JosephaCG __

EIE"I n or Waltham

movement. .

SECTION

CGONCRETE
LAWN VASES

Suitable for the Campus, Park,
Lawn or Church Yard. The illus-
tration but faintly portrays the
o beauty of this vase. Well
made of best conerete. 30
in. high, 22 in. across top
of bowl, 14 inch base.
Shipped securely erated for
our Bpecial Introductory
Price of only $5.00.
Extra special prices in
quantities of one dozen or
- mf_.‘;:ﬁ ordered at ome time.
‘e manufacture the ma-~
A Chance for chines that make these
YOU to Make vases, also our Conerete
Money. Hitching Post. A rare
chance for men of small means to get into a
profitable business. Write for deseriptive
booklet of the Medina Special Molds for
making Vases and Hitching Posts. It is sent
free. Write today.

MEDINA CONCRETE CO., 28 Court St., Medina, Ohio

Diamonds on Credit

Here are a few exquisite articles of choicest guality 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 18 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
15 guaranteed and is exchangeable at full price for more expensive
goods. Bank references upon request. Ask for Catalogue No.3

J. M. LYON & CQ. Established 1843,

T1-T3 NASSAU STREET, = = NEW YORK

2585 —Lion Signet Ring. . ;
2341 —Cluster Ring, 12 Diamonds and Dpal
2165—Flat Belcher Diamond Ring
2145-—Tiffany Diamond Ring
2157—Flat Belcher Diamond Ring
2140—Hoop Ring, 2 Diamonds and Ruby
2875—0Open Face Watch, gold filled

Ring
2149—Tiffany Diamond Ring
2315—Lion's Head Ring, ruby eyes,
diamond in mouth. .’
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soap and brush---and in 2 to 5 minutes
the harshest beard can be smoothly
shaved from the tenderest skin, with greater com-
fort than you have ever experienced from your
pet razor or your favorite barber,

Yet the cost is less than 2 cents a week for a Size

: : of the
perfect shave every day in the year, Think of the Gillette

money and time the Gillette Razor saves its ONE g Safety

MILLION satisfied users! ) Razor

Ready for

NO STROPPING NO HONING!
ALWAYS SHARP

Gillette double-edged wafer blades are so hard and keen that each blade
gives an average of more than 20 perfect shaves. When dulled, throwaway asa [ Sil
used pen. A new blade inserted in a second. Extra blades cost 50 cents for ten, Jem— e

THE FINEST RAZOR IN THE WORLD

The Gillette Razor is built like a watch, and its sturdy frame will last a
lifetime. If you could visit the Gillette Factory and see the minute care with
which each individual blade is tempered, ground, honed, stropped and
then tested with human hair as a barber tests his blade, you would
understand why the Gillette Razer is no to be compared with any Gillette
other razor ever made, Flaying Caoards.

PricEs: Triple silver-plated holder and 12 tested blades {24 ke edges)in a hand- For 25c.

gome leather case, £5, Standard combination set with (Siple silver-plated soap and brush

gt . flver or stamps and the
holders, $7.50. Other sets in gold and siiver. Extra blades, 10 for S0c. ;;”ml: of a fri,:_,,i" whao fj..q‘l-;_u

) 5 o " P 2 . Ay [P - P ey .-. not use the Gillette BEazor.
Sold by ]_)nlh,ﬁ(.nt]u} and Hardware dealers everywhere, most of | 1% bty B e i g
whom make the 30-day free trial offer. If yours wont, write us and | paid a full pack of se-cent
we “'.']] playving card=: roand cor
£ bl ner, gold edges, cellulodd
Write today for illustratea booklet. finish, in handsome gold

embogsed leatheretie tele-

Gillette Sales Company, 211 Times Bldg., New York [ fc0ve s end today.

Gillette jafety

NO STROPPING.NO HONING. R azZory

use

Triple
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L B O B BB R R A N Y

International Correspondenece Schools
Rox 372, SCIRANTON, PA.
!l'..'_'.-.-..]. Ex] _I.!j.::ll --.I:--..-I-lr. ‘il .. |Ir--I e ' ::-.-::!;I:_r:'_ bow
i e which 1 have marked

Bonlkheeper Mechan. Draftaman
Stenographer Telephone Enginesr
Adv sefnent Welter Eleg. =l ighting hurt,
SI.H:-WLH'P'._{ W riter Mechan. Engineer
Window Trimmer Surveyor

amental Designer Stationary Englneer

| ||,_'5.|1r:'r

inilding Contractor
Architec'l Draftsman
Architect
Structural Englneer
lcal l'l:gi"t'u_-r Bridge E Teer
Foreman Plumber Mining Engineer

h—

Name
Streed and No

City Sfafe
O I T T T T T A

L B B R N R R NN

Are You One of the Crowd of

PooORLY PAID MEN

who have looked at the coupon of the International Cerrespondence Schools, and
wondered what it held in store for them, but, who through neglect, or doubt, or
indecision have passed it by?

If so, come out of the crowd NOW. Get ahead of the others. Reach up!
Mark the occupation in which you wish to succeed and give the I. C. 8. an oppor-
tunity to help you as fhey have helped lens of thousands to earn more salary, lo rise
in the world, lo have enlerprises of therr own. Don't decide that your case is an
exception until you have asked about it. Then your only regret will be that you
did not ask before.

The 1. C. S, is an institution with an invested capital of $6,000,000, devoted
entirely to the welfare of people who must help themselves, placing in their hands the
power—the ability te become of more value to themselves and others.

The rise of those who have been helped by the 1. C. 8., as told by themselves in
the book ‘1001 Stories of Success,’’ reads like romance. This book, as well as infor-
mation of inestimable value to you, is absolutely free if you fill in and mail the coupon.
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IS BALLOONING SAFER THAN RAILROADING?

Figures Show Travel Twice as Dangerous to Passengers as Ten Years Ago

Is the work of the aeronant safer than that of the trainman on American rail
roads? Is there less chance of being killed in steering an airship than taking a train
over a division? It would almost seem that such was the fact, judging by the recent
report of the Interstate Commerce Commission. The startling statement {3 made that
the ratic of both killed and injured to the total number of passengers carried is
twice as large as ten years ago. In other words, it is only half an safe to travel on
steam roads now as a decade since.

What it means to be an employe in the operating department of a steam railroad
will be understood in the following terrible showing:

In 1905 one employe was killed out of every 411 employed.
In 1905 one employe was injured out of every 21 employed.

In the above figures employes in every department are counted, including the thou-
gands engaged in the safe occupations of eclerks, telegraph operators, depot men. ete.
When the score is counted among the men actually engaged in operating the trains—
that iz enginemen, firemen, conductorz and other trainmen—the rate of fatalities is
astounding.

In 1905 one trainman was killed out of every 133 employed.
In 1905 one trainman was injured out of every 8 employed.

With the increased use of heavy and vestibuled cars; improved air brakes; steam
heat in place of stoves; gas and electric lights; gates and fences in depots; block
signals; double tracks; electric headlights, and other safety devices, one would suppose
that, however dangerous might be the position of the trainmen, that the passenger
had been very materially safeguarded. A statement that it was twice as zafe to travel on
the passenger trains of ten years ago than today would find few hearers who would
believe it; and yet such is the fact according to the best government authority. In
proof of this assertion note these figures:

In 1905 one passenger killed to each 1,375,856 carried.
In 1895 one passenger Killed to each 2,984,832 carried.
In 1905 one passenger Injured to each 70,655 carried.
In 1895 one passenger injured to each 213,661 carried.

The ratio of fatalities to passengers carried more than doubled, and of passengers
injured more than trebled. When computed on the basis of passenger miles traveled
we find—

In 1905 one passenger killed for each 44,320,576 passenger miles.
in 1895 one passenger killed for each 71,806,743 passenger miles.

When stated in another form the showing is apparently a good one, for during the
yvear 1905 there were carried as passengers 738,834,667 persons, or about eight times
the population of the entire United States, and of this vast army only 537 were killed.
But while this by itself would seem to be a commendable record, it is overshadowed
by the other statements showing an increase in ten years of 100 per cent killed and
300 per cent injured. Nor is 1905 an exceptional year, for it shows more deaths and
accidents than 1904,

Is the percentage of death and danger going to continue to inerease with the inevit-
able increase in the number of passengers? The American people travel more each
year and will continue to do 2o as the country becomes richer and more densely
nopulated.

And what is the explanation of this retrogression? 1Is it in the higher speeds, or
the heavier engines and cars, or the crowding of too many trains on too few tracks?
Has the big locomotive outgrown the factor of safety of bridges and tracks? It would
hardly seem to rest with the employes, for never in the history of American railroads
has there been o high a grade of employes in the service as there is today.

Then what is the reason?
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MOTOR SWIMMING WITH FOOT AND GAS ENGINE
POWER

What with automobiles and motor boats to
ride in, motor skates to walk on, and a
screw propeller to push a swimmer through
the water, it begins to look as though the
class in physical culture had little to do but
enjoy itself, while a gasoline engine does
the work. Of all the varied applications of
the gas motor the swimming outfit is the
most unigue. Its utility would seem quite
doubtful, but as a curiosity or amusement
it is worth knowing.

M. Constantini, of Paris, who invented
the motor skate, has brought out a motor
swimming device which, the Secientific
American says, consists of “a waterproof
casing containing a gasoline motor which
drives a secrew. The machine is strapped to
the swimmer's back and propels him through
the water” at a rate faster than he would

swim, and, of course, without physical exer-
tion. Air bags are used to float the ma-
chinery.

An American has also invented a swim-
ming machine, but in his case the swimmer
must furnish the motive power himself.
This device is capable of considerable gpeed
with eomparatively small effort. The oper-
ator stretches at full length upon a float
which is pointed at the forward end. The
propeller is driven by gearing driven by
means of foot pedals similar to the pedals
of a bicyele. Another float over the machin-
ery serves to support it in the water. This
arrangement permits the swimmer to keep
hig head out of water and to undertake long
distances. When tired one has simply to
cease working the pedals until rested.

The machine is constructed of nickeled
copper, aluminum and bronze metals, and iz
from 5 ft. to 6 ft. 6 in. long. The swimmer
iz carried forward 3 ft. for each revolution
of the pedal shaft. The gear is 6 to 1. The
weight of the machine out of water is only
25 1b. It is the inven’'ion of a physieian,
who states any one can learn to use it in a
few minutes.

———— - —————

INTERNATIONAL BALLOON RACE

The international balloon race occurred
October 1, with 16 entries, and was won by
an American, Lieut. Frank P. Lahm, after
a flight of 415 miles from Paris to a land-
ing 50 miles north of Hull, England. Seven
of the contestants failed to cross the chan-
nel and made landings in France. Santos
Dumont was one of these, being obliged to
descend for surgical treatment of his arm,
whiech was badly torn. Lieut. Lahm, who
belongs to the Sixth cavalry, U. 8. A,
started to cross the English channel at 11
p- m. and at 3 a. m. was over England.
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FEEDING AN OCEAN GREYHOUND.—The supplies for a single trip Include: Coal, 5,000
tons; beef, 13,000 Ib.; mutton, 2,200 Ib.; lamb, 1,200 Ilb.; ham, 600 |b.; pork, 900 Ib.; veal, 1,200 Ib.;
beer, 375 bbl.,and 3,000 bottles: milk, 2,200 qt.: ice cream, 300 gt.; Ice, 40 tons; butter, 1,300 Ib.;
cereals, 600 Ib.; eggs, 1,700 doz.; fowls, 6,000; potatoes, 175 bbl; tongue, 400 Ib.; vegetables, 75 bbl.;
lettuce, 200 doz.; flour, 900 bbl.; yeast, 350 Ib.; fresh fruit, 8,500 Ib.; oysters, 40 bbl.; fish, 1,700 Ib.
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The ""Wind Wagon'* Travels 30 Miles per Hour

DECADENCE OF TIN ROOFING

The tin roof, which has fallen into dis-
repute and disuse, is made the subject of an
editorial in the American Artisan, which
explains the present condition as a result
of using poor material—a consequence of
intense competition.

The statement is made that the good tin
roof iz still one of the hest, and that no
better tin plate is made in the world than
right here in the United States. “Nothing
in roofing is more meritorious in all ways
than a tin roof correctly made and laid and
containing absolutely good materials.’’

POPULAR MECHANICS

A MOTOR WIND WAGON

Tests Engines for Air Ships

A “wind wagon” is what G. H. Curtiss,
of Hammondsport, N. Y., calls the peculiar
looking vehicle of which two views appear
in this page. The machine iz no idle fancy,
but was built with a definite purpose. Mr.
Curtiss desired to make a series of experi-
ments with propellers for air ships, and
wisely concluded he could work faster on
the ground, and that a device which would
run a vehicle on wheels would certainly
push a gas bag through the air.

And so the wind wagon was conceived
and built. The frame, which is of wood, is
both light and strong, and the wheels are
of the ordinary bicycle type. It is a 3-
wheeler, steering being accomplished by the
forward wheel. The motor is a 2-cylinder,
air-cooled gasoline of the V-tvpe, such as
have been generally used in air ship work,
and is placed below the propeller shaft and
as near to it as possible. The engine belts
to a driving wheel on the propeller shaft,
which reduces the revolutions of the pro-
peller to 250 per minute.

Mr, Curtiss says: “The machine, although
of no commercial value, is thoroughly prac-
tical and will easily run at the speed men-
tioned, 30 miles per hour. The propeller
is 6 ft. in diameter and has a pitch of about
515 ft. I believe this form of propeller is
maost efficient for aerial navigation., having
arrived at this decision after much experi-
menting. It is needless to say that the rig
is a great horse scarer, and blows up a
great cloud of dust when passing along
the road, and will even pull the leaves from
the trees where the branches are low.” The
machine complete weighs 300 1b. There is
no patent on the idea and any of our read-
ers who have a small gasoline motor can
build their own craft from the suggestions
given in the illustrations. An ice boat can
also be driven in the same manner.

The same idea has just been utilized in
France, where M, Archdeacon, of Acheres,
applied the propeller to a motoreyele. In
his case the propeller was carried in front,
which had the effect of pulling instead of
pushing, The entire outfit weighs 160 1b.
and made a speed of 4915 miles per hour
over short distances. The tests were re-
quired by the authorities to be made on
secluded roads, for the French horses go
wild as the big whirling blades come toward
them.
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ARCH OF COAL AND COKE

The one-hundredth anniversary of the
‘own of Connellsville, Pa., was celebrated by
tae erection of a double arch built of coal

Arch Buiit of Fuel

and coke, for the production of which the
town is noted. At night the arches were

illuminated with hundreds of electric lights.
—— e ——

CHEAP PORTABLE BOAT MOTOR

A portable outfit weighing complete only
35 1b. can now be had for use on row hoats.
The outfit is so compact and light it can
be carried in a trunk or by the hand and
on arrival at destination requires only a few
minutes to attach ready for use. After a

person has placed the motor on a boat once
or twice he can do the work in three min-
utes. The only tool required is a small
wrench. The illustration shows the manner

1107

of fastening to the boat and the gearing
connection to the propeller shaft. For duck
hunters, fishermen, and families spending a
few weeks at a lake, or visiting different
places each year such a motor would prove
a great convenience. The tank holds a sup-
ply for 60 miles which will cover ordinary
requirements for one day. A speed of about
5 miles an hour can be made. The outfit is
comparatively inexpensive.

—

TRACK TELEPHONES ON BAVARIAN
RAILROADS

Nearly all the lines of the Bavarian state
railways are equipped with a telephone

Trackman Telephoning

gservice which can be used at any point.
Trains, track foremen and others are sup-
plied with small portable instruments which
enable connection with headguarters. The
system offers many advantages in every-day
use as well as for emergency cases.

A single copper wire carried on the tele-
graph poles is used in connection with the
track rails. The portable instrument is con-
nected to the overhead wire by means of an
extension pole, and to the track by a clamp,
which can be done in a few seconds. The
telephone is then ready for use. The ad-
vantage over a telegraph instrument is that
any one can use the telephone.
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REMARKABLE ACCIDENT--THE BALANCED COAL CAR

Not one time in ten

thousand could the accl
dent to a train terminae
as did the one illustrated.

A string of twelve steel
cars, each loaded with 650
tons of coal, broke away
and ran down hill to the
dock at Conneaut, 0. A
gstrong buffer had been
built to prevent cars from
going too far, but this
gtring came =0 fast that
two cars went up and over
into the water.

The third car by chance
stopped in such a way
that a perfect balance was
maintained.

LIFE OF ELECTRICAL 'MACHINERY

The very great inerease in efficiency of
electrical machinery during the past 156
yvears has resulted in the throwing out of
millions of dollars’ worth of apparatus be-
cause improved types were so much more
economical. While improvements will doubt-
less continue it must not be expected that
further economies of operation from im-
proved construction will continue in any-
thing like the ratio of the past decade. This
makes the question “What is the life of
electrical machinery?’ one of more conse-
quence than formerly.

Sir William Preece, an eminent English
expert, recently made a report respecting
the muniecipal works at Bristol, and from
this report the Electrical Review, New
York, condenses the following:

“In his opinion, the life of the dynamos
and alternators is 30 years, and the residual
value 8 per cent. The life of the armored
cables is 356 wyears, with a residual value of
16 per cent. The life of motors is put at 25
yvears, and their value at the end of that
time at 9 per cent. Compare these figures
with the similar ones for other parts of the
equipment. The water-tube boilers, for ex-
ample, are given a life of 25 years and a
residual value of 5 per cent. The engines
and other machinery are given 25 years and
a residual value of 6 per cent. It is evident
that, according to this report, the electrical
machinery has a longer useful life than
have other moving mechanisms, and this is
to be expected if one considers the charac-
ter of the work performed.

“A few other figures from this report may
be interesting. Btorage batteries, for exam-
ple, are given a life of 15 years, with a re-
sidual value of 10 per cent—figures which
will, doubtless, be a surprise to many.”

—_—i—

MOUNTAINS OF FLAX

The consumption of flax in the manufac-
ture of binding twine, rope, ete,, is increas-
ing so rapidly that special effort is being
made by the manufacturers to induce the
planting of vast fields. Michigan is taking
up the culture of flax on a large scale, one
company alone contracting to take the entire
product of 4,000 aecres. The illustration
shows one of the many mammoth stacks of
flax which is heaped up In great piles 42 ft.

Stack 460 Feet Long

high, 50 ft. wide and 460 ft. long. The pho-
tograph is furnished us by the Summers
Fibre Company.
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CHICAGO’S UNDERGROUND FREIGHT RAILWAY

Vast Electric System Honeycombs the City==Freight, Mail and Building Mate-
rials Moving Night and Day

While New York, London and Pariz are
hauling their passengers through subways

under conditions of greater speed than com-

fort, Chicago has reversed the order and is
now diverting its teaming traffic from the
streets to its system of underground elec-
tric lines. This change not only permits of
continuous movement of freight commodi-
ties during every hour of the night and day,
regardless of weather, but it is relieving the
congestion of street traffic, which in the
business distriet had become almost unbear-
able.

Method of Tunnel Construction

First, 14 in. of concrete is placed in bottom. Five-
inch by 5-in. timbers are used to form recesg in order
to lay the 58-1b. rails. On top of 5-In. by G-in. timbers
2.in. lagging 18 placed. Then 5-in. steel channels welgh-
fng 10 1lb. to the foot are placed & f£t. to centers. Then
E'-ﬁai by 8-in. lagging is placed, and concrete rammed
hetween ]a&gﬁnﬁunnﬂ excavation, € in. in height, fill-
ing all voids before another section of the 2-in. by G-in.
iz placed, and so on until concrete is all placed. The
channel ribs and lagging are left in place untll concrete
bhas had at least six days to set.

Curve to Cross-Line

A detailed deseription of the tunnel con-
struction appeared in this magazine in
May, 1902, which was the first information
the public had that the principal streets of
the city had been tunneled, The boring has
been done through blue clay, 40 ft. to 60 ft.
below the pavement; the walls and floors
are made of concrete. Fifty miles of these
waterproof, jointless concrete tubes are al-
ready completed and new tunnels are reach-
ing out toward the suburbs. The large trunk
tunnels are 12 ft. by 14 ft., while the single

Excavating & Basement--The White **X"" |s 4=Ft.
Chute to Tunnel Cars Below
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Underground Switch Tracks--Marshall Fleld's Retall
Store

track sections arsa 6 ft. by 8 ft. Not only
is every down-town street tunneled, but
branches run beneath the Chicago River and
are extending for miles out on the north,
west and south sides. The enormous amount
of excavated material is loaded in the com-
pany’s own cars and carried on trestles far
out into the lake, where it is dumped and is
making land that some day will be a heauti-
ful park where once large vessels sailed.
When this filling is ended the shore line
will have been advanced nearly a mile out
into Lake Michigan. Not only does the com-
pany dispose of its own waste in this way,
but in all the business district the excavated
material from each new building, the debris
of torn-down structures, and the daily accu-
mulation of ashes from hundreds of steam
plants find a guick and economical avenue
of escape through the tunnel system. The
manner of loading such debris is clearly
gshown in one of the illustrations. Much of
the construction material for new buildings
—in fact, the greater part of it, except the
large steel members or big stones—is

MECHANICS

brought from the various freight houses
through the tunnels,

New buildings are now built with three
to five stories underground, and into each
retail store is laid a switch track. Coal that
comes from the mines in cars which open at
the bottom is transferred by gravity to the
smaller tunnel cars. These are built of
steel, the box being 44 in. high, 48 in. wide,
and 10 ft. 6 in. long. Such a car holds up
to 15 tons. It is a trip of only a few minutes
from depot to destination, and as much of
this work is being done during the night as
in the day time. The cars of fuel or goods
are run into the “depot"” of the retail store,
and the next morning unloaded and carried
by elevators to all parts of the building.
Two round trips between a retail store and
any one of the freight depots has been
counted a good day's work for a team. The
same service via the tunnel is performed in
one hour, the time used in loading being
about the same in each case, only there is
no team waiting, sometimes hours, in line to
receive or discharge its load.

The enormous saving to shippers and re-
ceivers is already several million dollars a

40 Ft, Below Another Store==Coal Conveyer at Right
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Electric Locomotive and Train

year, but what it ultimately will amount to
can be suggested when it is known that there
is paid each year for teaming in the city of
Chicago a sum equal to the gross earnings
of one of its big trunk railroads with a mile-
age of over 8,000 miles.

While the letter mail is shot between post-
office and depots in a few seconds by means of
compressed air and underground steel tubes
(see Popular Mechaniecs, February, 1906),
the hundreds of tons daily of other mail mat-
ter is now being diverted to the tunnel sys-
tem as fast as elevators can be put in at the
railway stations. The big wire screen mail
wagons which for years have lumbered heav-
ily along the streets day and night are rap-
fdly disappearing and will soon be a thing
of the past in Chicago. Underground side-
tracks beneath the main postoffice furnish
loading places for the sacks which are slid
down from the sorting rooms, and a train
of several cars can be loaded in one or two
minutes. An electric locomotive makes a
flying trip and a few minutes later the cars
are going up in big elevators at the proper
depot and the mail sacks loaded into the
railway mail cars. This means that the
mails can be held open fully a half hour
longer than when hauled on the street sur-
face in wagons, besides avoiding the fre-
quent delays from open bridges, blockades,
fires, ete.

Trains hauling freight are run at about
10 miles per hour, but mall at a much higher
rate. The cars are specially built for tun-
nel service and have hopper bottoms, or
folding sides, or ends, according to the con-
tents to be hauled. The present equipment
includes &2 electric locomotives, operating
with the overhead trolley system, and 650

freight cars. The equipment is steadily
being increased. The track is 56-1b. ratl laid
to 24 in. gauge. The capacity of the road
is expected to be about 40,000 tons every 24
hours.

From the roof of the tunnel are hung
large lead covered cables containing the
wires of the company’s public telephone sys-
tem. Probably the most remarkable fact in
connection with the entire enterprise is that
it has thus far been accomplished without
the loss of a single life or even the serious

injury of any of the workmen. Pockets of
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gquicksand are frequently encountered while
boring and often ,ompressed air has to be
used to keep back the water, but notwith-
standing so great an excavation has been

i :
L omn A s
A e e

Entrance to a Sub-Basement

made within a few feet of the foundations
of the tallest office buildings, no disaster has
oecurred.

The completion of the system contem-
plates 100 miles of tunnel. When this is
done the pavements will last longer becaunse
-relieved of their greatest destructive force,
the streets will be clean on account of dirt
and ashes no longer being spilled in transit,
and also will be for the safe and unrestricted
usge of the people.

fee e e

A DIRECT READING NOZZLE
PIEZOMETER

The device here illustrated will indicate

The Plezometer in Use

POPULAR MECHANICS

immediately the nozzle pressure of a stream
of water and give the number of gallons
per minute discharged from the ordinary
standard nozzles of 1-in., 11-in. and 134-in.
bores.

The pressure iz transmitted to the gauge
by means of a small tube, about J; in. on
the inside, says the Engineering News, and
registers the pressure in the usual manner.
In addition to the regular pressure-index
on the dial, there is a scale which indicates
the discharge in gallons per minute, thus
obviating the old practice of consulting
tables or using formulas.

A T S

MELTED LEAD FILLS BASEMENT

Then Cools in One Solid Bleck Weighing 1,000 Tons
==Sawing with Electric Arc

When the fire swept over San Francisco
a great smelting company had 1,000 tons of
lead, tin, zinc and other soft metals stored
in its warehouse. Beneath the building was
a very deep basement and into this the
melted metals poured, and afterward cooled
into one vast, solid block of metal., How to
remove and recover these metals was a prob-
lem. Various methods were tried but all
proved too slow and expensive until a local
electric company took hold. The metal is
nearly 4 ft. thick and covered the entire
floor.

The plan employed was that known as
the electric arc process which was described
in detail in Popular Mechanles May 17,
1902, and consists in cutting channels at
frequent intervals. The heat and light from
this arc is so intense the operators must
cover their faces with heavy masks of oil-
cloth, and wear gloves. Small windows of
specially prepared glass are made in the
masks to enable the workmen to see. The
crew engaged in this work present a most
unusual sight and are constantly watched
hy large crowds from a safe distance.

As fast as the blocks of metal are cut
out they are hoisted by derricks and semnt
to the smelter.

The same process is also being used in
cutting up large beams of structural steel
which are bent and twisted in the ruins,
By means of the arc a 15-in. girder is cut
in two in 20 minutes. To have cut it with
a hand saw would require several hours of
hard work, A current of about 250 amperes
at from 90 to 100 volts is used. At several
points in the city where service wires do not
reach, a current is secured from a portable
generating outfit using a gasoline engine,
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NO KNIVES FOR MAN AT WHEEL

The loss of many English fishing boats is
now believed to have been due to the fact
that the man at the wheel carried in his
pocket a specially forged fisherman’s knife.
These knives possess strong magnetic prop-
erties sufficient to deflect the compass needle
two or three points. Many wrecks have oc-
curred while steering apparently a true
course, and the discovery of the knives is
now believed to account for many wrecks,

1113

RECENT AMERICAN LOCOMOTIVES

The illustration shows two interesting
types of locomotives recently turned out by
the American Locomotive Company. The
first, No. 102, is of a consolidation type with
wide firebox and piston valves, for the Den-
ver, Northwestern & Pacific. This locomo-
tive is equipped with a smoke hood for use
in snow sheds and tunnels. Weight of en-
gine, 209,500 1b.; weight of tender, loaded,
134,300 1b,

Two Modern Locomotlives

TEACHING FARMING BY MAIL

Correspondence courses by mail are recom-
mended by the land commissioner of one of
the big granger railroads. The result of
experiments in this line have been so prom-
ising that it is nmow planned to have the
state universities and agricultural colleges
take up the work. The plan contemplates a
four-year course, the student to use one acre
of land per year in connection with his
gtucies and to keep records and report re-
sults, .

The scheme has already received the en-
dorsement of the governors anu state univer-
sity presidents of Illinois, lowa, Nebraska
and Missouri, The instruction is to be prac-
tically free.

No. 1622 is a Lehigh Valley, 10-wheel,
with, very wide firebox, designed for fine
anthracite coal. Weight of engine, 199,200
Ib.; of tender, 151,900 1b. Carries 7,600 gal.
water and 12 tons coal.

—_— - —

CARE OF PNEUMATIC TIRES

If a car is in daily use, the tires should, of
course, be left inflated always, and it is not
necessary to jack up the ear, says Automo-
bile Topics. If, however, the car is to re-
main for some weeks without being used, it
is well to jack up the wheels until the tires
are free from the floor, and to then allow a
portion of the air to escape, relieving the
fabric of practically all tension.
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“FIRE-FLY"

WATER DANCES IN BERLIN—Lamplight dances in the water form a bril-
liantly picturesque feature of the festival of the Berlin

wimming Club. Each swimmer, men and

women aiike, adorns his head with a lighted Chinese lantern; the merry crowd then swim in pro-
cession from the bath house, and at a signal from their commander perform wvarious evolutions

the figures being, as it were, outlined in fire upon the waters,

Large numbers of people dellgh£

in the spectacle, and the wonderful effects produced display considerable skill on the part of the

performers.

&

SAN FRANCISCO FIRE DISCOVERS
NEW PROCESS IN TREATING
CHAMPAGNE

Hundred Thousand Bottles Boiled in a Million Gallons
of Sherry

At the time of the San Francisco fire last
April, 100,000 quart bottles of choice Cali-
fornia champagne boiled for over 48 hours
in a million gallons of sherry. The result
wag the production of 10,000 qt. of cham-
pagne of rare flavor at a cost, however,
never before expended on a like quantity.

The sherry was contained in 80,000-gal.
casks on the upper floors of the building of
the California Wine Assgociation. The fire
destroyed the casks and the flood of sherry
poured into the cellars where were stored
the 100,000 bottles of wine. The fury of the
flames soon heated the sherry to boiling
point, and the boiling continued for two
daye and nights. When cooled the sherry
was found to be filled with extraneous mat-
ter, and worthless, so it was pumped out
into the streets. Then it was found that
10,000 of the bottles of champagne were un-
broken and that the unparalleled process
had imparted to the wine a rare flavor.
Wine experts are now testing out the “boil-

Y7

a

ing process,” and the result may be a revo-
lution of the methods of this industry.
—_—

SWISS DINNER HORN

This queer contrivance, which looks like
a mammoth clay pipe, is a big horn whose
notes can be heard for miles. It is used by
the landlords of the Swiss mountain hotels
to sound the call to meals.

“Dinner's Ready'’



POPULAR MECHANICS

POTASIMITE--A NEW EXPLOSIVE

A new explosive, said to rival dynamite,
Has been perfected in Monterey, Mexico, and
is being used by the Mexican Central Rail-
way. A factory for its manufacture in large
quantities is being built. Potasimite is pro-
nounced safer, cheaper, and more powerful
than dynamite. Those explosives based upon
nitrogen produce a gas that necessitates
dbandoning closed works, such as a mine or
tunnel, during the explosion, and the labor-
ers can not return to work for a long time
thereafter, depending upon the facility for
carrying off the gas. Potasimite is =aid to
produce no obnoxious gas, the only precau-
tion being for the workmen to get out of
the way of the flying particles of the blasted
rock.

——— - ———

HOUSE RAN DOWN MOUNTAIN
SIDE

A one-story house, which was being moved
on rnllers at Butte, Mont.,, recently, got
away from the movers and wrought havoc
and ruin for a distance of three blocks. Butte
is located on a steep mountain side, and so
the runaway house, operating under New-
ton's law, went down hill. It killed four
horses, tore down poles and wires and
wrecked vehicles, but was itself undamaged.

P o

DITCHING WITH MACHINES

Digging ditches by
hand, except for short
distances, is being sup-
planted by machines.
Few ogccupations are
harder on the workmen
than excavating
trenches, especially
under a hot sun. The
modern method, which
is at once greatly quick-
er and cheaper, is to
se a gasoline engine
outfit. These machines
dre now made in small
sizes for light work,
such as farm and road
drainage. The illustra-
tions show two views of
guch an outfit, which is
operated by a T-hp. gas-
oline engine. A -~mall

P
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gteel cable iz carried 200 ft. ahead of the
machine and anchored to a post or tree, and

Ditcher at Work

the engine, which iz on the ditcher, winds
the cable on a drum, thus drawing the ma-
chine forward as fast as the excavator
opens the ground. A ditch such as is used
for laying tile, for instance, 10 in. wide and
3 ft. deep, can be excavated at the rate of
180 ft. per hour,

Side View of Ditching Machine
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PROTECTION AGAINST TEREDOES

What seems to be complete protection of
submerged wooden piles against the unseen
but rapid ravages of the teredo and similar
marine wood borers has recently been in-
vented. Previous efforts have been in the

Three Years' Work of Teredoes on Piling

line of creosoting or inclosing the pile in a
vitrified tube made in ring sections, and
this last method, while the most effective,
could only be employed when the pile was
driven and hefore any further construction.

A new invention uses a lockjoint pipe,
made of cement, divided longitudinally into
halves, which are fastened with a key. The
joint is then sealed absolutely tight so the
joint will hold the finest sand. Sand has
been found to be the most practical filling.

After the sand has been allowed to settle,
the tops of the pipes are sealed with a thin
coating of cement mortar, which prevents

Lock Joint Pipe on Trestle Piles
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the sand from being washed out by wave
action during a storm.

Marine borers in a number of localities
attacked and rendered useless creosoted piles
in from fifteen months to fifteen yvears.

The teredo attacks a pile at all points
from the high water line to the mud line
or bottom, and to live must have free access
to sea water, This is proven by the fact
that the teredo has never been known to
work bhelow the mud line.

* -9
EASILY PROPELLED MODERN
BICYCLE

At a recent Paris exhibition a number of
bicyeles of modern construction were shown
which possessed features entirely new, The
one illustrated has a jointed frame and also
a spring, R, which iz placed between the
pedals and a point on the frame, with a
resultant elasticity which greatly reduces
the motive force required to propel the bike.
Fig. 2 shows the gearing at the pedals in de-

Bicycle Showing Jointed Frame

tail.. The bicyele is still a favorite vehicle
with tourists and the improved construction

has attracted considerable interest.
—_— - —

SHINGLES FOR INTERIOR DECO-
RATION

Wood shingles are becoming sufficiently
valuable to warrant their use in interior
decoration. A house was recently finished
in this manner, the rooms selected being
those in the upper story mnext the roof. The
shingles were laid with the thin edge up,
and, being of cedar, are supposed to make
the rooms moth proof.

—_— e - —

To avoid the injurious effects on the eyes
usually resulting from reading while travel-
ing, sit backwards in the car.
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COMPR:SSED AIR AND ELECTRIC LIGHT HELPS DIVERS

Air compressed to a greater pressure
than thet which surrounds a diver when
he =oes under water has been the prime
essertial to submarine work, and now the
same force has been harnessed and serves
¢4 his greatest helper. In fact, the sub-
marine electric light and pneumatic tools
are revolutionizing diving work.

In sea water especially one has not to go
many feet below the surface before his
vision is greatly obscured. But with a
strong elecirie light which ean be ecarried
under docks and vessels, and even into the

nail with a rope attached to his wrist and
passed over the zhoulder with a weight at
the end, As submarine repairs are almost
always on heavy materials, such as hard
wood, metals, or stone, the work has been
laborious and slow, and consequently very
expensive,

Now that pneumatic tools have been added
to the diver's outfit, his efficiency has been
immeasurably increased. Every hour a large
vessel is tied up for repairs means a big
loss, and in time of war the cost of such
delays cannot be estimated in dollars.

T

Conrtesy Eleetric Marine

Diver Boring Propeller Blade

hold of a sunken ship the conditions are
radically improved. In most cases a diver is
gent down, not for exploration alone, but for
the purpose of making repairs. This involves
the use of tools, but a repair job which
would be easy on shore becomes very diffi-
cult when attempted under water. In addi-
tion to the impediment in the free use of
his arms which his ungainly and heavily
welghted armor Involves, there is the re-
sistance of the water to every motion he
makes, The use of a saw is not quite =so
hard, but to hammer or strike a blow is a
highly exhausting effort. It is as if one
above water should undertake to drive a

The application of this system of labor-
saving tools to submarine work is one of
the most important advances in many yvears.

No less important, and in some cases more
80, is the submarine electric light which en-
ables the diver to find the object of his
search. Ifspecially is this true where he
must enter the hold of sunken vessels and
make his way through cabins or over tum-
bled cargo. The great danger in such work
is that the air pipe or the life line may
catch on some obstacle, or even worse, be
cut in two, in which event his chances of
coming up alive are very slim. With the
electric light he can avoid these dangers.
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CLIMBING TALL STACKS WITH
AID OF KITES

Novel Method of Repairing 170-Ft, Chimney—Kite
Expert Tells How It Was Done

By E. E. Harbert

Having oceasion to make emergency re-
pairs to the large 170-ft. chimney of the
Consumers' Ice Company, Chicago, and find-

After the correct position of the wire was
obtained the kite was hauled down and the
cord fastened to the roof of a building, as
shown in Fig. 2. A releasing device was
then sent up, which consists of two wings
attached to a frame, supported from the kite
string by means of small grooved wheals.
This allowed the device to be blown along
the kite string in the maner of a “messen-
ger” and was so arranged that the contact
with a trigger near the chimney top caused

Fig. 1 Fig. 2
Fig. 3 Fig. 4

ing that the cost of erecting a scaffold ran
up into hundreds of dollars and would take
too much time, I decided to use one of my
cellular kites for the purpose of hoisting
and attaching a suitable block and tackle,

As one of the requirements of the under-
taking was to obtain access to the top of
the chimnev without discontinuing its use,
it was found necessary to interpose a 25-ft.
section of irom wire in the kite siring, to
prevent the intense heat of the chimney
from burning it. A flag was placed at the
farther end of the wire, as shown in Fig. 1,
in order to furnish a guide for locating the
position of the wire, which was nearly in-

visible.

a ball of string to drop to the ground, leav-
ing a double string suspended to the pulley
and allowing the elevation of a larger pulley
and rope, as indicated.

The large pulley was hoisted a short dis-
tance above the collar of the chimney, which
was 14 ft. from the top, and the ropes were
then brought around each side of the chim-
ney and fastened to the roof of the adjoining
building,

This produced a fairly strong support, but
not strong enough to bear the weight of a
man, and still lacking 14 ft. of the top. A
strong wood and iron hook was accordingly
made and provided with a pulley at the
hook end and a plece of rope attached to the
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other end, for the purpose of raising the
hook and making it catch over the top of
the chimney. After the hook was caught
on the top, a man was hoisted up and the
work of painting and repairing continued in
the usual manner, '

Although it is often required to reach the
top of a chimney in this way the future pos-
sibilities of kite-fiying are by no means lim-
ited to this operation.

The operation of painting and repairing
the roofs of church steeples has always been
a serious problem and an expensive under-
taking. If possible, the top is lassoed from
the highest window, thus allowing a man
to climb to the top of the spire and attach
the necessary tackle, but when there is no
window near the top it is necessary to
break a hole in the roof. This has often
been done in the past, but will probably be
superseded by the use of kites in the future.
Kites have also been used for stringing tele-
phone wires and have proved very valuable

for that purpose.
—k - ip————

TUNNEL STERN MOTOR BOAT

American boat builders are following the
English practice of tunnel stern construe-
tion, which enables the use of a good sized
propeller in a craft of small draft. The
illustration shows a boat built the past sea-
son for use on Lake Michigan and for ex-
ploring trips on rivers. The dimensions
are: Length, 50 ft.; breadth, 10 ft. 6 in.;
extreme draft with fuel and stores aboard,
14 in.

The dining room, 14 ft. by 10 ft., is for-
ward, with folding berths; the engine room
and cook’s galley with berth for engineer
come next, while the after-end has two state-
rooms. The bridge deck at the forward end
is shaded with an awning and will accommo-
date a large party. The power is a 4-cylin-
der gasoline engine., The American Ship-
builder savs:

Vhile the vacht is not intended for speed
or rough weather service, she made the trip
across Lake Michigan in fairly heavy
weather and behaved admirably, at the same
time making good speed. This type of boat
is between a cruising motor-boat and an out
and out houseboat, having a part of the
speed of the former and the good accommo-
dations of the latter. Such a craft is well
adapted for summer use on our great rivers
or along the sheltered waters of the coast or
the Great Lakes,

NOVEL USE OF RURAL TELEPHONE

A Kansas thresherman, who operates a
large crew and several machines, has made
use of the rural telephone lines in a way
which will prove suggestive with others.
The nature of his work calls for a change
of location every few days. The first wagon
to pull up and move is the office, which is
equipped with a telephone. Immediately on
arrival at a new place wires are run from
the field to the nearest rural telephone line,
and connection made. It is then an easy
matter to order supplies, repairs, and what-
ever is needed, from the nearest town.

Arrangements are also made in the same
way with the farmer to whom the outfit in-
tends to move next, and help is secured from
as many nearby farms or villages as may be
required., The actual saving in money to a
single contractor during one season amounts
to a large sum, and saves hundreds of miles
of driving, to say nothing of the increased
comforts and convenience,

————————

QUICK SETTING PLASTER OF PARIS

To accelerate the setting qualities of plas-
ter of Paris, add a pinch of potassium sul-
phate to the water. This hastens the setting
without injuring the plaster in any way.—
Contributed by Dr. Carl Fossum, Wells
Block, Aberdeen, So, Dak.

Draft Only 14 in.==Crossed Lake Michigan
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LATEST MECHANICAL FEATURES
IN FRENCH ARMY

The recent annual maneuvers of the
French army disclosed four interesting
features. One was the mounted extension
ladder which can be wheeled into position,
elevated and a lookout sent up in the same
time required to unlimber a piece of field
artillery. The idea is borrowed from the
Japanese with some improvements, and can
be extended to a height of 100 ff.

A portable light railway with the peculiar
steam locomotives, shown in Fig., 2, is for
transport use of both men and supplies. The

POPULAR MECHANICS

NEW METHOD OF MAKING CON-
CRETE PILES

Now that reinforced concrete piles have
demonstrated their superiority over wood,
and the prospect of their general use, the
new and greatly improved process of man-
ufacturing concrete piles deserves mention.

The method, which is patented, uses a
steel pipe as a form around which is wound
the expanded metal or wire netting, and
this is placed in a machine in which the
pile is made by a rolling process. Pilles and
poles have already been made up to 61 ft.
in length, but lengths of 100 ft. can be made

Fig. 1-=Lookout Ladder
Fig. 2--Portable Tramway

track iz ready made in sections and has
only to be placed on fairly level ground and
connected with fastenings which require but
a moment to accomplish,

The new field use of the motor car is in
transporting water which is carried in large
casks, as shown in Fig. 4. The latest
French siege gun is shown in Fig. 3.

- a—@

COST OF HANDLING IRON PIPE

The cost per ton for unloading east-iron
pipe is the same for all sizes. The cost of
laying per ton, for pipe under 30 in. in diam-
eter, is about 20% more than for pipe over
30 in. in diameter. As a matter of fact,
18-in. pipe costs twice as much per ton to
lay as 48-in. pipe.

Fig. 3==New Siege Guns
Fig. 4=-Water Wagon

by enlarging the machine. The cost for
material and labor of a 61-ft. pile 13 in. in
diameter is §1 per foot of length. A 30-ft.
pile can be made and driven for £30.

— e

LARGER CAR WHEEL FLANGES

The Master Car Builders' Association has
voted in favor of increasing the thickness
of the flange on a standard cast iron wheel,
by 14 of an inch. The increased thickness,
however, is back from the edge of the flange
and will not interfere with present frogs
and switches. The increase in weight for
a 23-in. wheel is about 15 1b.

P S

The dumb waiter does not take a tip, but

it often takes a drop.
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BRINGING IN A WRECK

Piece of Steamer Recovered One Year after it Sank

The strangest craft which ever entered the
Duluth harbor came in a few weeks ago, It
was “all that's left” of the once proud
steamer “Lafayette,” which went down off
Encampment Island, on the north shore of
Lake Superior, during the great storm of
November 28, 1905.

The “Lafayette” was 470 ft. long, one of
the new steel boats that was considered
storm proof, and at the time of the storm
had in tow the steel barge “Manila.” The
forward part of the steamer pounded fo
pleces on the rocks and the section aft, con-
taining the machinery, went down. This sec-
tion was raised, brought into port by tugs,
and the machinery taken out and put into

another hull., The picture shows the wreck
coming through the Duluth canal.
— o,

ALCOHOL FROM CORN COBS

Government experts have found that 11
gal. of alcohol can be made from one ton of
green corn cobs and about 6 gal. from a
ton of the green stalks. These experiments
were made with a view to making use of
the waste from plants already engaged In
canning sweet corn. Ordinary fleld corn
shows about the same results. It is esti-
mated that in the corn stalks of Iowa alone
last vear there were over 1,000,000 gal. of
alcohol which went to waste,

IMPORTANT NEW RAILWAY IN CHINA—The new railway connecting Shanghai and MNan-

kin, China, was recently opened amid great

ublic

rejoicing. special train, decorated with

evergreens and red and yellow bunting, carried 700 Shanghal merchants, guests of the railway
corporation, over the line, along which a guard of Chinese soldiers and marines were stationed

for the entire distance.

Firecrackers and bombs figured In the
crosses a rich district and promises to be a profitable venture.
the government of Mankin, so long opposed to pr
and will be an important factor in determining Ch

demonstration. The railway

The effect of the innowvation on

oi;reu in any form, is a matter of great interest,

na's future development.



POPULAR MECHANICS

ELECTRIC FREIGHT LOCOMOTIVES
AT SPUOKANE

An interesting freight and passenger elec-
tric interurban road is running out of Spo-
kane, Wash. The electric locomotives are

Trolley Used in Town

29 ft. long, weigh 49 toms, and will pull
seven loaded standard freight cars at 30
miles an hour; there are four 150-hp. motors
on each locomotive. The overhead trolley
system is used, with a direct current of 600
volts in Spokane, T volts alternating cur-
rent in the other towns, and 6,600 volts sin-
gle phase system in the country. In the
towns a trolley is used; on the high tension
sections a pantograph collector. The only
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Collector Used in Country

mechanical operation in changing from the
direct to alternating sections is to change
the trolleys.

—_—————

TELEPHONES VALUABLE IN JAPAN

The telephone business in Japan is a gov-
ernment monopoly and when a subscriber

dies, his instrument is worth just $400 to
his heirs, because there is always such a
long waiting list of would-be subscribers,
and the only way to get a 'phone is to wait
one's turn, else buy out some subscriber.

Usnally the waiting list numbers about
5,000 and the government has neither the
instruments nor the working foree required
to meet the demand., No matter what the
'phone is to be used for, business or resi-
dence, the rental is a flat rate.

In Tokio the cost per annum is $40 gold
in advance, and there are 22,000 subsecribers
in that eity and thousands more who would
be glad to give $100 for telephone service.
With the present waiting list alone, in Tokio
it wonld be four years hefore the last man
could be supplied.

— e

ALCOHOL POTATOES IN GERMANY

Germany leads today in the manufacture
and use of aleohol for light and power. In
that country potatoes is the chief produect
from which aleohol is made. The potato
crop last year reached the astounding pro-
portions of 1,775,579,000 bu., or more than
53,000,000 standard tons. Of this amount
nearly one-half was used in the manufacture
of aleohol and starch. One-eighth of all the
tillable land in Germany is planted to pota-
toes, which show an average production of
217 bu. per acre, which sold at an average
of 27.6 cts. per bushel, or about $60 per aecre.

In France alechol for manufacturing pur-
poses is made chiefly from molasses and
sugar heets.

_—‘—‘,-4—_—_._

SAFETY EXPLOSIVE TESTED

A remarkable exhibition of a new safety
powder was given at San Jose, Cal., recently.
For transportation the powder is packed in
two separate parts, each part alone being
non-explosive.

In the demonstration each part was placed
separately upon a sledge and struck with an
iron rod, but neither preparation exploded.
Then the two parts mixed were treated in
the same manner, with a like result. An
attempt to explode “sticks" of the separate
parts with a cap and fuse was attempted,
but only the caps exploded. Then a stick
was filled with the mixture and fired with
a cap and fu=e, a terrific explosion follow-
ing. One and one-half pounds of the mix-
ture placed in a 6-ft. hole drilled in a rock
weighing from &0 to 75 tons completely
shattered the rock, pieces being thrown to a
distance of 10 to 15 ft.
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AN EARLY AUTOMOBILE.—Hancock’s steam-coach, the *“Era,”” plied the roads dally

between London and Greenwich in 1833, just 73 years ago.
two stage-coaches on end, with a rear compartment like a mail or luggage van.
The inventor claimed that he could keep up a speed of 10 miles per hour

carried on top also.

The ponderous vehicle resembled
Parcels were

with his machine, but the record does not state that he demonstrated the matter.

WHALE FISHING WITH NETS

At Wangamumu bay, on the northeast
shore of ‘New Zealand, whales are caught in
big steel nets. The nets are made of 4-in.
wire rope in 6-ft. mesh and have barrel
buoys along the edges to hold them close to
the surface.

A whale cruising along the shore strikes
the net and gets his head through a mesh,
and instead of backing out he rushes for-
ward and entangles himself in the wire
ropes. He may carry the net away from its
anchorage with the momentum of his rush,
but the buoys impede him, and instead of
heading out to sea and taking the net with
him, the whale thrashes about furiously and
soon gets the wire ropes wound about his
fins and flukes. The animal thrashes around
until worn out, then the boats of the fisher-
men creep in upon him and the harpoor.
and lance are used.

When the whalers give chase in the old-
fashioned way nowadays power launches
are used instead of row hoats. At Wanga-
mumu all the parts of the whale are utilized,
the bones nnd refuse being converted into
fertilizer.

WELLMAN ARCTIC BALLOON HOUSE

The big balloon-house on Dane's Island,
600 miles from the North Pole, for the use
of the Wellman Record-Herald polar expe-
dition, is still under construetion, but the
great venture is not to take place until next
summer. The rea=son for the delay is given
as the late coming of the Arctic summer
this vear, making it impossible to lay the
foundations of the house as early as was
expected. :

The balloon-house is 180 ft. in length,
82 ft. broad and 82 ft. high. The space
it enclozes {8 necessarily free of sup-
porting columns of any sort. Five
prinecipal arches and four smaller ones
braced together by 20 wooden bridges 36
ft. long are used in the structure and steel
guy lines give it rigidity; the roof and
walls will be covered with 5,500 sqg. yd. of
heavy sail cloth.

During the winter a thermal equipment
for raising and lowering the balloon by the
introduetion of hot and cold air will be
added to the air ship and the capacity of
the gas bag will be increased by 1,000 cubie
metres.
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A LAMPLESS LIGHTHOUSE—This strange
but ingenious beacon is located at Arnish Rock,
Stornoway Bay, in the Hebrides, Scotland. It
is a cone of cast iron plates, surmounted by an
arrangement of prisms and a mirror, which re-
flect the light from the lighthouse on Lewlis
Island, 500 ft. distant across the channel.

LARGEST GREAT LAKES CARGO

What is said to be the large=st cargo ever
loaded on the great lakes was put into the
steamship “Henry H. Rogers,” at Escanaba,
Mich., on September 18th. It consisted of
15,081 net tons of iron ore. The vessel draws

2115 ft.
e - — —

MAKING BASEBALL BATS

What becomes of all the baseball bats?
is guite like the old inguiry of “What be-
comes of all the pins?" At any rate, big fac-
tories are running all the vear round, turn-
ing out nothing but bats. When one con-

Sawing into Billets

giders the 10,000,000 small boys in this coun-
try, and that each one averages four bats
during his early baseball davs, the problem
is reduced to fizures which account for the
demand. Bats dare no longer whittled out
of a piece of board as was done 40 years

POPULAR MECHANICS

Turned in Automatic Lathe

ago but are made on machines which turn
out their thousands daily,

The process is simple but slow. First the
logs are cut into “bolts” of from 32 in. to
42 in. long and the bolts sawed into billets
2%, in, or 3 in, square at the ends. Three
years' seasoning is required for the best
bats, either in the log or billet. The kiln
drying process is rapid but not considered
as good. The billets are placed in an auto-
matie lathe which quickly transforms the
stick into the graceful form of the bat. The
bat is then smoothed and polished by being

* held against a rapidly moving, horizontal

belt which is covered with sand. It is then
ready for its coat of oil, varnish, or paint,
as the case may be. White hickory and ash
are the best woods, but these are becoming
scarce and the small boy of a few years hence
may have to use a bat made of paper, fiber,
or even metal. The Sporting Goods Dealer
says most of the wood used comes from
Michizgan and Ohio.

Polished on Sand Belt



LONG ARCTIC DAY IMPEDES WIRE-
LESS

Wireless telegraphy works mueh better
at night than in the daytime, consequently
wireless operations in the Arctic regions
have been much hampered throughout the
continuous day. Wireless is used between
Fort Michaels and Nome, as it was impos-
sible to maintain a cable there on account
of the ice movements. The difficulty in
transmitting messages, however, does not
exist for protracted periods, but only inter-
mittently.

P N Y

8,000 MILES OF PACIFIC CABLE

A line of eable 8,000 miles In length now
connects San Francisco with the Philip-
pines and forms a huge link in the com-
munication facilities between the United
States and the Sandwich Islands, the Philip-
pines, China and Japan. The work was in-
augurated in the face of formidable ob-
stacles by John W. Mackay in 1502, and on
his death the enterprize was carried to
completion by his son. The depths through
which the cable is laid are the greatest ever
encountered and the absence of stations is
extreme, vet the work was carried on with
remarkable rapidity.

A T ¥

DOES IRON GROW?

The technical journals of the world are
conducting a discussion on the question
“Can iron grow?' The Iron Age, com-
menting on the experiments of A. E. Quter-
bridge, Jr., of Philadelphia, Pa., says that
all of his experiments show a remarkable
difference hetween cast iron on the one hand
and steel or wrought iron on the other,
when heated red hot, allowed to cool, and
reheated a number of times. It was shown
that unless cast iron was heated to a cherry
red it does not permanently expand. This
was proved by means of bars heated daily
for nine hours for more than a wear in
an oven and cooled overnight. There was
no permanent change. The increase in
length of-rails on a swing bridge may be
attritutable to a purely mechanical cause,
namely, the stretching of the rails, due to
the rolling of heavy trains across them,
Mr. Outerbridge says: “Heating and cool-
ing day and night would not appreciably
change the length of rails permanently.
This, of course, has nothing to do with the
temporary change in length, due to changes
of temperature.”

ROPE LADDER FOR TREE
CLIMBING

The Australian naturalist, 8. W. Jackson,
who is making a study of all the bird life
of that contin-
ent, utilizes a
rope ladder in
reaching the
nests of eagles
and other large
birds which
build their nests
in lofty places.

A gun and life
line, such as are
used by life-
gaving Crews,
serve to pass a
small rope over
the tree top,
after which a
stronger rope |
draws up the
rope ladder. The }

tree in the illus-
tration is nearly
150 ft. high.

pr— E B —

TO EMPTY
SALTON SEA

¥ " By
g e e (i (e st . Pl LR e e e e e e e
s

Salton sea in
the Colorado
desert was ecre-
ated by the di-
version of the
Colorado  river
from its regular
channel into the
Salton basin,
262 ft. below
sea level, follow-
ing the exploita-
tion of an ir-
rigation c¢om-
pany. To the
Southern Pac-
ffic ratlroad,
the desert sea
brought trouble,
Six times parts
of it tracks
have had to he
removed and all
effort to stay the
inrushing wat-
ers proved wvain.

e
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The railroad company now plans to con-
struet heavy embankments at the point
where the river waters flow into the old
channels and thence into the basin. The
work will cost $700,000, but it is believed
will be effectual.

Though Salton sea is 30 ft. deep, it will
entirely disappear in three years, through
percolation and evaporation under the fierce
desert heat, if its supply is shut off.
TESTING LONG DISTANCE TELE=

PHONES

The device here shown was constructed
for the purpose of producing artificially the

r,,l',.,. it

Artificial Resistance for Telephone Line

amount of resistance found in long distance
telephone lines. It was designed for test-
ing long distance telephones and apparatus
which would be impractical to use in or-
dinary tests.

The large box on the floor contains sev-
eral miles of wire, which can be connected
up to give a resistance corresponding to
a line of any distance from one to one thou-
sand miles.

—_—— k=

ALL-STEEL TRACK PREDICTED

In discussing the question “Where shall
we get the second crop of ties to replace
thogse now being used?’ L. T. Nichols, man-
ager of a southern road, says: “We won't
get them.” He adds: “In my humble
opinion we must abandon all ties of what-
ever material when used across the track
and instead use a tee girder under the
rails with width of web sufficient to give
necessary bearing on the ballast to bear up
the weight required, and tie together these

POPULAR MECHANICS

two longitudinal tee girders under the rall
with a cross tee of equal web, forming a
complete girder with the rails fastened on
them by a fastening similar to the rail
brace.

“In order to hold the ballast under the
web it will be necessary to cover the web
with an additional plate tucked over an inch
in the ballast. A track of this character
can be surfaced and lined and otherwise
mnaintained without much additional diffi-
cuity over the present form of construc-
tion.”

ISR S
BUOY FOR LOCATING SUNKEN
VESSELS

A Dawson, Y. T. inventor has recently
devised an apparatus for indicating the lo-
cation of a sunken vessel by means of a
buoy, which is released by the sinking of
the ship. When this vccurs the buoy floats
to the surface, where it remains, attached
to the vessel by means of a long rope, as
shown in Fig. 1

The apparatus is not only used for mark-
ing sunken wvessels, but also for enabling
the immediate recovery of the prineipal
valuables of a ship, by means of a second
rope attached to the safe or box, as shown
in Fig. 2.

In order that the buoy may be more
readily discovered a large bell, placed above
the air chamber, is sounded continuously
by the impact of an iron ball which rolls

Fig. I

Buoy for Locating Sunken Vessels

from one side to the other by the motion
of the waves. The ball is so arranged that
it is confined to one place until the buoy
floats in the water, thus ohviating the an-
noyance that would be oceasioned by allow-
ing it to operate at all times.
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HOW WALL PAPER IS MANUFACTURED

Vivid Contrast with Earlier Times--Annual Consumption 250,000,000 Rolls

—

By W. Frank McClure

Fig. 1--Cutting the Finished Wall Paper. Fig. 2=-Printing Rollers Showing Designs. Fig. 3--Making Sample
Books. Fig. 4=<Engraving a Printing Roller.

Wall paper was not always made in webs
or rolls and in the multitndinous designs
and colors with which we are familiar to-
day. Although it is claimed that the Chi-
nesge did, to some extent, use paper for
wall decorations, the early history of wall
coverings, in the main, is lost in the hand-
woven tapestries which adorned the sides
of the first Jewish palaces or the palatial
living quarters of the ancients of the Far
East. For centuries the countries of Europe
knew no other wall covering than hangings
of cloth and leather. Some time after the
United States was settled, tapestries made
their appearance in this country but never
found the favor that was accorded them in
the Old World. Then came the real wall

paper in imitation of tapestry, but not in
rolls. To the contrary, it was made in
sheets and was sold by the booksellers at a
fancy price. For a long time it could only
be afforded by the rich. Today a roll print-
ed in numerous colors can be had for a’
cent and the most menial laborer refreshes
his domicile by a new coat of paper with
notable frequency.

The United States, but loosely fettered
to the conventional tapestries, in due time
broke away from somber colors and early
ideas with the result that nowhere on the
globe can such a variety of designs be
found. As our population has increased
and moved into new territory, and the pio-
neer cabins have given place to better homes,
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the wall paper industry has kept growing,
until today our annual consumption in this

Paper Leaving Press

country is about 250,000,000 rolls with no
prospect of a decreasing demand. Ten
thousand people are employed in the wall
paper industry aside from those who s=sell
the product and those engaged in hanging
it upon the walls.

The paper for modern wall hangings is
made from wood pulp and arrives at the
wall paper factory in huge rolls from which
it is fed into the printing machines, It
comes in at least four different thicknesses.

The chief preliminary operations to the
actual printing of the paper are the making
of the pattern rollers and the mixing of the
colors. Both operations rtequire skilled
workmen. A slight mistake in the prep-
aration of a =ingle tint might mar the
beauty of an entire pattern. All the tints
must be kept uniform throughout each pat-
tern. The many colors used in the making
of wall paper come to the factory in their
raw state from different parts of the coun-
try and are prepared in vats and handled
in buckets,

The designs for wall paper are first
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sketched and then painted by hand. The
pattern is then transferred to rollers. Each
color is applied to the paper by a distinet
roller. One roller, for example, prints the
leaves of a floral design and another the
petals of a rose. The rollers are usually
cut from maple wood. The outline for a
design is marked upon a roller and then a
workman with a sharp instrument cuts this
outline into the wood to a stated depth. A
brass strip is next shaped and then pounded
into this outline, only a portion of it, how-
ever, is imbedded in the roller, the remain-
der constitutes a raised outline correspona
ing to that which was first drawn and then
cut upon the roller. This outline is sub-
sequently filled in with felt cut to fit. For
a workman to make an entire wall paper
design consisting of sides, ceiling and bor-
der often requires weeks of time. A pat-
iern calling for ten colors would require
ten rollers for the sides, another set for
the ceiling, and still another set for the
border. These rollers, when not in use,
are stored in tiers after the manner illus-
trated in one of the accompanying photo-
graphs.

Where the Colors Are Mixed

Before the whiie paper reaches the rollers
of the printing machine it passes through
a device equipped with mechanical brushes
which apply the background. As it leaves
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this device it iz gathered
up in festoons and auto-
matically carried to the
opposite end of the build-
ing over a system of steam
pipes, while simultaneous-
ly hot air is blown into
the folds, all of which
dries the freshly applied
background in preparation
for its journey through
the printing machine
proper. It is now ecarried
for some distance upon
a cloth web to a large
drum —a consplcuons fea-
ture of the printing ma-
shine. This drum brings
the paper to be printed in
contact with the printing
rolls. Each roller is sup-
plied with its respective
color from a separate re-
ceptacle and each recepta-
cle in turn is kept well
filled at all times by at-
tendants with buckets.
After leaving the printing
machine the operation of
gathering the paper into
festoons and its transpor-
tation over steam pipes is repeated. All
this is decidedly in contrast to the days of
70 years ago when small sheets of wall
paper were printed by hand from wooden
blocks. In 1843, a machine was invented by
a Yankee for printing two colors at the
game time. It was considered a great
achievement.

On the modern wall paper machine there
is an auntomatic device which measures the
finished paper into double rolls and places
upon the margin a small black line while
at the same time it registers the number
of rolls turned out. Girls at machines cut
the webs of paper into double rolls after
which the requisite number are tied into
bundles ready for shipment.

The present styles in wall paper are very
unigque and beautiful. There is quite a
tendency again toward the old tapestry
designs and a decided demand for pictur-
esque papers embracing scenery and birds.
Dutch children, Mother Goose, and even an-
imals figure in the wall paper of the nur-
sery and, as in the days of a century ago,
there iz a demand for marine scenery on
the walls or upon borders. Large floral

MECHANICS

Rotary Wall Paper Printing Press

designs in gorgeous effects are likewise very
salable,

Every time the style changes, and this
is often in America, new sample books must
be made up. In fact sample books are pre-
pared every year. A visit to a wall paper
factory would not be complete without a
glimpse at the sample department. Tons
of paper are used in this way by many
factories. These books are made up a year
or 80 in advance of the styles on the mar-
ket, Designers and pattern makers work
far in advance. Much of the printing, too,
must be done a year ahead,

e > o —

TO TELL 50 POUNDS OF ICE

If you would know whether vour dealer
gives vou full weight when you order ice,
use your tape measure. A 50-1b. block should
he 15 in. long, 10 in. deep and 10 in. broad.

RO A

The military medical and hospital corps
of Turkey uses a red crescent as its emblem,
instead of the red cross used by other coun-
tries. This is in deference to the soldiers’
religious opinions.
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The Sea's Toll for 1905==1,038 Vessels

OME YEAR'S TOLL OF THE SEA.—The occasional account in daily papers of a vessel lost

at sea gives no adeguate idea of the magnitude of marine disasters.

During 1905 the losses

amounted to a great fleet: 389 steamships and 649 s=ailing wvessels, a total of 1,038. The fact

Is graphically portrayed by the London
is taken.

IMustrated Mews, from which the above illustration

GREAT PHILIPPINE NAVAL BASE

Improvements to Cost $1,000,000==Impregnable For=
tifications to be Established.

At Port Olongopo, not far from Cavite, in
the Philippines, and where the huge dry
dock “Dewey'” is now stationed, the Govern-
ment is establishing a large and ecompletely
equipped naval base at an estimated cost of
£10,000,000. Enormous machine shops, eight
of them all told, and roomy and perfectly
appointed gquarters for officers and men are
among the specifications, while the fortifi-
cations are to be such that danger from at-
tack by sea will be minimized to the lowest
degree.

The coaling system will comprise six
units, all in duplicate, and each made up of
a steel and conecrete wharf 250 ft. long and
80°ft. wide, a storage shed of 15,000 tons
capacity (sufficient to coal four to six large
ships) and modern coal-handling apparatus.
The deck of each wharf will be 42 in. thick
along the outer edge, where the load is
heaviest, and 24 in. thick at the shore.
Along the shore a concrete retaining wall is
being built into which the decks of the
wharves extend. Huge pillars of conecrete,
4 ft. 6 in. in diameter, and going down to
a depth of 39 ft, in some places, will be used
to support the wharves.

The conveying machinery on each whart
will be able to unload and store the coal

from a collier at the rate of 200 tons per
hour, and a battleship can be coaled twice
as fast. The ecoal handling apparatus in-
cludes belt conveyer systems and traveling
cranes with clam-shell buckets. An electric
alarm system will warn of fires in any of
the wharf bunkers and powerful pumping

apparatus is to be provided for fire protec-

tion. A notable feature is the absence of
wood construction throughount, offering noth-
ing for the white ants and teredoes of a

tropieal climate to undermine and destroy.
—— i ————

RAILROAD ACROSS MEXICO TO
PACIFIC

The Mexican Central is pushing its line
across the country to Manzanillo on the Pa-
cific coast. The road is to be completed
within two years. One section of 40 miles
will cost $5,000,000, The -oute is across
vast chasms hundreds of feet deep, through
numerous long tunnels and passes close to
the active volecano, Colima. The track con-
struction is the best in Mexico. A large lake
at Manzanillo will afford a magnificent
harbor by canal connection to the ocean.
Indications are that this city will become
one of the important ports of the world.

—_—
Compressed air has more weight than is

generally supposed, a cubic foot at 300 1b.
pressure weighing 114 1b.
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BRIDGE HALF MILE IN AIR

Highest in the World=-Will Carry Trolley Cars Across the Royal Gorge

The Royal Gorge, in the
Rocky Mountains of Colorado,
one of the most famous scenic
points in this country, is being
spanned by a suspension bridge
from which the passengers on a
trolley line can look down one-
half mile. Below, the waters
of the Arkansas river roar
through a channel less than 50
ft. wide, and so nearly vertical
are the walls of the canon that
the bridge is only 230 ft. in
length.

The bridge construction is the
usual =suspension type, with a
single track, and extra high rail-
ings. A decided novelty is the
glass floor through which tour-
ists can look down without any
danger. The notable “hanging
bridge” of the Rio Grande road
is directly beneath this new and
scarcely less remarkable con-
struction.

Heretofore the highest bridge
in the world was the one only
recently completed over the
Zambesi river on the line of
the Cape-to-Cairo railroad at
Victoria Falls, in Rhodesia, in
South Africa. This bridge is
450 ft. above the river—only
a little more than one-sixth of
the height of the one that is
to span Rowyal Gorge. It is,
however, much longer, belng
650 ft., comprising three spans.

-

e —

JAP BATTLESHIP «MIKASA™
FLOATED

The Japanese battleship “Mikasa,” which
sank in September, 1905, as a result of an
explosion on board, has been raised and
successfully floated. The “Mikasa" was one
of the “hero ships™ of the late war and fig-
ured hbravely and formidably in the anni-
hilation of the Russian fleet. The wvessel
gank in tone home harbor of Sasebo and
many brave men went down with her. She
is 400 ft. long, 753 ft. beam, draws 27 ft.;
+h. p., 16,400; speed, 18.6 knots.

Highest Bridge Has Floor of Glass

MECHANICS WAGES SHOW IN-
CREASE

Industrial wages paid in the TUnited
States for 1905 were 1.6 per cent higher
than for the preceding year, according to
official figures. The cost of food increased
by 0.6 per cent, which left the workingman
1 per cent additional revenue.

o oty S L

Alum bailed in water until dissolved and
then applied hot with a brush will destroy
vermin without endangering human life or
injuring property.
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PART THREE

ELECTRICITY
LESSENS FIRE PERIL

How Fire Alarm Companies Are Warned of Danger

In order to reduce fire insurance rates
there have been organized in several of the
large cities of this country, private fire alarm
companies whose purpose it is to provide
suitable devices for increasing the effective-
ness of city alarms and for automatically
reporting any disorder in sprinkler systems
and other apparatus, When the amount of
money that is paild yearly for insurance is
taken into consideration, it will explain the
incentive that has led some of the most
clever mechanics and ablest electricians to
give the closest study and most assiduous
labor to the solution of these problems.
The success that has attended their efforts
is apparent in the reduction of insurance
rates, offered to all policy holders whose

Switchboard at Central Office

property is under fire alarm company's
supervision. The reduction is usually from
10 to 256 per cent, depending on conditions,
the exact amount being determined by the
loeal governing body of fire underwriters.

The general practice among fire alarm
companies is to have a central office, from
which all the lines radiate to the wvarious
points where apparatus is installed.

Most of the fire alarm devices in use at
the present time are operated on a short
cireuit, i. e., when the current is flowing it
indicates that everything is normal and in
order to give a signal the current is inter-
rupted. The advantage of this system over
the open-circuit system is that the circuits
are under test at all times, Suppose, for
example, that a wire should become broken:
the current would be interrupted and the
instrument at the central office would make
a long dash on the tape. A man could then
be sent out immediately to make the neces-
sary repair, while if an open-circuit system
were used, there would be no way of dis-
covering the disorder until the lines were
tested.

Another advantage of the closed-cirenit
system is, that the alarms are sent by break-
ing the eircuit instead of completing it. A
device for breaking a circuit of ordinary
voltage is always more reliable than one for
making it. For instance, suppose a wire
were cut and the free ends separated, the
circuit then wounld surely be broken. But if
the ends of the wire were brought together
again the ecircuit might be completed, or it
might not. If the wire were corroded or
dirty, so that the ends would be slightly
geparated, the circuit would certainly not be
complete. Most of the brushes and contacts
used in fire alarm construction are operated
by comparatively delicate forces and for this
reason a small amount of dirt or corrosion
would prevent their operation.

Another advantage of the closed-circuit
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system is that it can be made absolutely
tamper proof, any attempt to cut or short-
circuit the wires being instantly known at
the central office. Not only is the ecircuit
tamper proof, but also all devices connected
with it. In some of the apparatus the mere
loosening of a nut will break the circuit
and give an alarm to the central office, and
any attempt to make a short cireuit while
performing that operation will also be made
known, as a secret resistance coil, inside the
device itself, would be cut out and the re-
sulting increase in the current would give a
trouble signal.

This practice of employing secret re-
gistance is used very extensively in all fire
alarm apparatus, especially in a device
which could possibly tempt any malicious
person to destroy the effectiveness of the
system. So thoroughly are the devices pro-
tected that a person would not dare to open
a cover, turn a screw, or tamper with the
coutrivances In any way and even the em-
ployvees of the company who are familiar
with the construction of the apparatus are
required to notify the operator when they
intend to examine them. The alarms are
then ignored at the central office until the
required tests or repairs are completed.

Although less complicated than some clr-
cuits, the fire alarm circuits are by far the
most ingenious ever devised, The system
usually adopted consists of two wires and a
ground. The current goes out on the line
wire and comes back either through the
return wire, or across the ground, or both,
according to conditions. When everything
is in order, the signal circuit is through
both return wire and ground, but in case
the line becomes crossed with an outside
wire, short-circuited, or broken, the signal
will come in over the ground only. There
are two sets of instruments at the central
office: one for the metallic cirenit and one
for the ground circuit, and each one works
independently of the other, but if for any
reason either eircuit becomes disordered, it
ig repaired as soon as possible in order to
reduce the chances of both becoming dis-
ordered at the same time.

It frequently happens that telephone line-
men, when making repairs or testing their
circuits, mistake a fire alarm wire for a
telephone wire and get the two lines crossed.
When this happens there is a click and a
buzz at the central office and the instru-
ments pour out the long strips of paper tape
until the operator turns a switch, which
throws them out of the circuit. The fire
alarm eircuit is then entirely dependent on
the ground and for this reason every pos-
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sible effort is made to clear the line as soon
as possible. The operator usually attaches
a telephone to the disordered circuit and
informs the lineman of his mistake, and it
this will not remedy the trouble, he turns
on a small motor dynamo. This sends a
current out over the line which either gives
the troublesome person a shock, or, should
he be using a telephone, produces such an
abominable noise that communication is im-
possible,

As stated before, the current in most fire-
alarm ecireuits flows continuously until a
signal is sent over the line, the interruptions
in the cireuit being produced by small
notched wheels (Fig, 1), placed in the

Fig 1--Circuit-Breaking Device

various sending devices. The brushes rest
on the blank part of the wheel normally, as
shown, but when the wheel revolves, the
notches in passing the brushes cause inter-
ruptions in the circuit and thus produce the
signal, which is recorded on the paper tape
at the central office. Any failure on the part
of this device either in breaking the circuit
or making it again would render the svstem
ineffective at that point and for this reason
the lines and all devices are regularly tested.

A man goes around to all the watch boxes,
transmitter boxes, manuals, and other de-
vices and starts the notched contact wheels
in each, to see if they are working properly.
It is sometimes necessary to adjust the
brushes and when this is done the lineman
calls up the operator and by means of a
portable 'phone inquires if the signal has
been properly recorded by the receiving in-
strument,

Undoubtedly the greatest protection
against fire is found in the automatic
sprinkler system, which, if kept in order,
makes the conditions for a large fire almost
impossible, except in buildings containing
large quantities of oil or other inflammable
material. However, if these sprinkler sys-
tems are neglected their reliability is great-
Iy reduced. For instance, if the water in
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the storage tank were allowed to evaporate
or freeze the entire system would be inoper-
ative, but when the sprinkler system is
under the supervision of the fire alarm com-
pany all these dangerous disorders are erad-
icated.

The operator sitting at his desk in the
central office knows the conditions of all the
sprinkler plants under the company’'s super-
vision just as well as though gifted with a
“gsecond sight” that would enable him to
see all parts of the various plants, and he
can tell within certain limits the height of
the water in all tanks, the temperature of

Fig. 2==Sprinkler Head Alarm

the water, the air pressure in dry pipe lines
and in pressure tanks, ete,

The operator can also tell whenever a
sprinkler head is opened, and if this occurs
during the night, he sends in a city fire
alarm.

In the day time the alarm is not sent, but
instead, the operator calls up the building
whnere the sprinkler head has opened and
gends a man out to shut off the water. The
reason for this is that an open sprinkler
head in the day time is usually caused by
an accident, such as striking it while mov-
ing a ladder, or in some other way break-
ing the link without fusing it.

One of the devices for giving a sprinkler
head alarm is shown in the illustration
(Fig. 2). This device consists of a special
check valve, the clapper of which uncovers
a number of ports in the seat when any
flow of water takes place and thus operates
an electrical and mechanical alarm device.
The electrical alarm notifies the central of-
fire and the mechanical alarm, which con-
sists of a water motor and a large gong,
will attract attention in the viecinity of the
trouble.

Ever gince the Iroguois Theater disaster
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the playhouses of Chicago have been pro-
tected by a special theater circuit. In one
theater a large damper directly over the
stage is arranged to open automatically
when the temperature exceeds 160°, thereby
making an opening 22 ft. by 6 ft., thus al-
lowing the flames to ascend to the open air
instead of spreading through the audito-
rium. The damper is operated by a weight
of several hundred pounds, which iz held
by a system of levers, connected to the ar-
mature of a small electro-magnet.

An attractive force of only a few ounces
will prevent the weight from falling, but
when one of the thermostats melts, the cur
rent which flows through the magnet nor-
mally will be broken. The magnet will
then release the armature and the levers
will allow the weight to fall, thus opening
the dampers and perhaps saving hundreds
of lives.

— o = —

RAILROAD BUYS A TOWN AND
MOVES IT OUT OF THE WAY

A railroad out in California has actually
bought an entire town, and a good sized
one at that, and moved it back out of a
valley up on to the hillsides in order to
make room for its roundhouses and big
switching vards, The town is Roseville, for
the name was moved along with the stores,
houses and streets, and it is the Southern

. Pacific which has made all this stir, and is

spending $500,000 in laying 50 miles of sid-
ings. What it cost the company to buy and
move the town is a well guarded secret.
Roseville will be a triple junetion point for
the line east and west, north to Portland,
and south to Los Angeles.

A part of the town was moved each way,
leaving the tracks between, but all the cross
streets have been closed, and to go from
one side of town to the other requires a
trip of several miles around the switch
vards. Through freight trains will bhe
made up at this point with a saving of 24
hours over present arrangements.

UNITED STATES CAVALRY JOURNAL

Through an unintentional oversight, the
interesting article on “Team Work in War,”
by Major Squier, reprinted in our August
izsue, was not credited to the Journal of the
1. 8. Cavalry Association, in which the arti-
cle first appeared. The Journal is a fine
200-page quarterly, which ranks with the
best magazines, and is a credit to the servy-
ice and its editor, Capt. Herbert A. White.
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All the articles ap=
pearing in this de-
partmentare reprint=
ed in book form at
the end of each year.

SHOP NOTES

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

UNDERCUT COMMUTATORS

It has been found to be good practice to
undercut the miea, to the depth of about
1-32 in. between the commutator bars on all
of the larger types of both direct and alter-
nating current commutator type railway mo-
tors. It iz claimed of commutators so
treated that the heating from poor commu-
tation, which in the untreated commutator
is caused chiefly by unequal wearing of mica

i Aose

¢ Circadar Saur

For Undercutting Commutator Insulation

and copper, is reduced to a minimum, also
that it is not necessary to use as heavy a
spring tension, which cuts down brush frie-
tion and its consegquent heating. It also re-
duces the breakage and chipping of carbons
by cutting out the hammer effect which is
produced by running over a roughened sur-
face with a 7- or 8-lb. spring tension.

The method adopted by one of the largest
manufacturers is clearly shown in the illus-
tration, and needs but a few words of ex-
planation. The armature which is to have
its commutator under-cut is set up on a
couple of horses, and the tool (=zee gketch)
is started in the groove at the inside end of
the commutator.

Ths tool consists of a small air motor
with an extended shaft and an outboard
bearing. On the outer end of the shaft is
placed a small cireular saw, about 1-32 in.
by % in. Two blocks of fiber, cut to the
arc of the commutator, are riveted to the
outhoard bearings, to act as guides, also as
gauges to prevent the saw from cutting too
deepl™

After the mieca is under-cut the commuta-
tor is cleaned up and polished in a lathe;
then the armature is subjected to a bar to
bar resistance test. A current is applied to
the winding on any two adjacent bars and
the voltage read; comparative readings are
then made on all of the bars around the
commutator, 1-2, 2-3, 3-4, 4-5, ete.

A good substitute for the air motor would
be a heavy flywheel with a pedal arrange-
ment and a flexible shaft, similar to a den-
tist's drill, only larger.—Contributed by G.
D. H.

e

TO DRILL CAVITIES OF ANY DE-
SIRED SHAPE

Thizs may be easily done by employing a
steel finger, A, shown in plan at B. The fin-
ger Is made of tool steel, hardened, and is
made concave along the edge, to fit the ra-
dius of the drill. To make the cavity, first
drill a hole the reguired depth and then
move the work along and drill again, using
the steel finger to guide the drill and pre-
vent springing or breaking it. Continue in
this way until the desired shape is ob-
tained.

The manner of holding the finger in posi-
tion ‘is not shown in the ecut, as each prob-
lem presents different conditions and re-
guires individual treatment. In my work a
cylindrical piece requires a cavity in one
end, so I mlg.de a collar to fit the cylinder

Drilling an Oval Shaped Cavity
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and then fastened the finger to the collar
with a cap serew., The finger was enlarged
and slotted to receive the cap screw and
thus allowed the necessary adjustment. But
the manner of fastening the finger, A, can
be changed to suit the work, and if not ob-
jectionable can be fastened to the work it-
self.—Contributed by L. G. Warren, 14 Bar-
nett 8t., New Haven, Conn,

_— . - >

HOW TO MAKE AN ALCOHOL BLOW=
TORCH

A good aleohol blow-torch suitable for
goldering and experimental work can be
made from an old bicyele pump and a piece
of rubber tubing. Cut the handle and piston
off the small tube and pineh one end of the
tube together with a vise or a pair of pliers.
If not then airtight it should be soldered.
Drill a 1-32-in. hole about 14 in. from the

Home-Made Alcohol Blow-Torch

- gnd, or if yvou have no drill that small, use
a brad and small hammer.

Bend a piece of sheet brass to fit the
cylinders snpugly and solder the tube to it as
shown. Then attach the rubber tubing to
the lower end of the brass tube. Fill the
cylinder with a piece of torch wick and
pour aleochol in the top. Then light the
wick and adjust the blast tube to glve the
desired form of flame.

Solder a small piece of tin over the hole
in the cap and use it as a cover for the
torch when not In use. This prevents the
alcohol evaporating.—Contributed by B.
Washington, Bar Harbor, Maine.
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FRUIT PICKING LADDERS

An ordinary ladder iz not suitable for
fruit picking, as it cannot be placed near the
edres of the tree where the fruit is most
abundant. A step ladder is a little better,
but is usually very unstable, as one leg is

Ladders for Picking Fruit

usually off the ground. The ladders shown
in the accompanying illustration, from the
Rural New-Yorker, are the kind generally
used for fruit picking, although the single
pole ladder at the left is considered danger-
ous by many. The middle one is perhaps
the most preferable, as it has a wide base
and wide steps.
—‘,_‘_..,—

DEVICE FOR RURAL TELEPHONE
INSPECTION

Telephone linemen, who frequently have
occasion fo call the home office or one of the
stations, will find the following device very
useful and convenient. This contrivance,
which was designed by a correspondent of
the American Telephone Journal, has been
found to make the inspector's work more
easily accomplished than if he carried climb-
ers and put them on and ¢limbed up a pole
each time he wished to make a test.

The device consists simply of a triple
jointed cane tube, which may be put together

i - e
e
%

Extension Cane Pole for Tapping Wires

in the same way as a fish pole. It carries
a wire or lamp cord through the center, ter-
minating in a hook and fastened in a plug
at the upper end. The wire at the lower
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end may be terminated in suitable snaps for
fastening to a telephone or test box. If it
is used on a grounded line a ground rod and
mallet may be carried, and still the work of
connecting to a line and talking is easier
than is possible for a person who has to hold
tightly to a pole without cross arms. Of
course, a double cane would be necessary for
a metallic line. This device may be carried
in a buggy or on a horse's back, and as it
weighs but a few ounces and can be put to-
gether in a few seconds, it has given very
good results in actual service.

—_—

TO REPAIR LEAKY VALVES

When the brass seats of glohe and angle
valves become worn so that they leak badly
the device here illustrated will be found
useful. Remove the bonnet from the wvalve
and clamp on the iron piece, A, which is
made by cutting out a piece of sheet iron
or steel as at B, and bending the three
legs down and tapping to receive the three
thumb screws,

A bushing, C, will be required, and should

Valve Grinding Jig

have a hole just large encugh to admit the
valve stem. By making a number of bush-
ings of different sizes the device may be
used on different sized valves.

To grind a valve, replace the bonnet with
the jig as shown and put a little emery dust
and oil on the valve seat. Then turn the
stem, first in one direction and then in the
opposite direction, at the time applyving
vertical pressure to make the emery take
hold. Valves ground in this way are just
as good as new and unless very badly worn
or cut by the steam can be easily and
quickly repaired.—Contributed by Scott H.
Phillips, Fairmount, W. Va.

—i—i————
The world's annual production of raw

silk is 61,000,000 1b., of which China pro-
duces one-half and Japan one-fourth.
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HOW TO MAKE A WATER WHEEL

Make a wooden hub, A (see sketch), and
bhore to fit the shaft, B. Fasten a number of
soup ladles to the hub, as shown, and con-
nect with metal strips, C C. These may be
obtained from the handles of the ladles, if of
sufficient Ilength, and should be firmly
soldered together.

The outside casing may be constructed of
wood or heavy galvanized iron and should

Home=-Made Water Motor

be strong enough to support the hearings,
D ). These may be made of pieces of pipe
with flanges screwed on the ends, the pipes
being then poured with babbitt, or they may
be made from castings of a wood pattern
made specially for the purpose,

The nozzle may be constructed of heavy
galvanized iron, well soldered together and
fastened to the base, as shown. If the wheel
is well balanced and the bearings carefully
made a motor of this kind will run up to
3,000 revolutions per minute.—Contributed
by Lee R. Clarke, Bozeman, Mont.

—

RENUMBERING SCALES

A novel method of renumbering scale
beams, which through continual use and ex-
posure to smoke, dust or other substances,
have become very indistinet, is deseribed
by a correspondent of the American Miller as
follows:

You can always have nice, vizible white
figures on yvour scales without employing an

Plain Numbers on Scales

expert painter to renumber them, simply by
taking a piece of common white chalk and
rubbing it over the numbers on the beam.
You can make your one-half pound marks
blue and the pound marks white by employ-
ink chalk of those colors.
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AN UNIVERSAL WASHER

All machinists know that when a nut is
tapped out of true and then screwed up
tight, the strain will all come on one side
pf the threads. In the case of milling ma-
chine arbors and other devices requiring
great accuracy, the threaded portion is liable

Washer for Inaccurate Nuts

to be damaged, either by being sprung, or by
having the threads stripped.

To prevent this happening, I devised the
washer shown in the sketch, which is drawn
greatly exaggerated, in order to make it
plain. Each face of the washer is beveled
off at two opposite edges, leaving a ridge
across the middle, the ridges on each side
being at right angles to each other, so that
only one shows in the sketch. The hole in
the washer being a little larger than the
screw allows the washer to swing and thus
take up the inaccuracy of the nut—Con-
tributed by Wm. Rosenblohm, 997 Hancock
S8t., Brooklyn, N. Y.

[ A ———

CELLAR VENTILATION

The accompanying sketch shows a system
of cellar ventilation, which is described by
a correspondent of the Rural New-Yorker as
follows:

In building the cellar wall, build in on each
gide a line of 2 or 3-in. drain pipe, emptying

Section Through Ventilating Duct
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into the cellar just above the floor, and into
the open air just above the ground level.
Iduring the summer these can be left open,

and the cool air of early morning will flow
in, 2nd the cellar will be cool and pleasant
all day. During the winter they can bhe
closed except when it is desirable to venti-
late or air the cellar, which can be done bet-
ter and with less danger of frost by opening
these ducts than it can be by opening win-
dows.
—

REPAIRING WASHED OUT TRESTLE

One of our readers, Geo. W. Crumb, of
Bloomfield, Mo., formerly president of the
Missouri Southwestern Rallroad (now a
part of the 'Frisco system), tells how, a few
yvears ago, he had to repair a washed out
trestle approach to a river bridge on his
small line, using 40-ft. piling, a pendulum
driver mounted on a flat car and operated
by a detached portable engine, drum and
ordinary drop head. He says: I dizscovered
that the piston head of the driver engine
was so worn that it wasted a large part of
the steam and power and that its boiler was
unsafe. No machine shop was accessible,
To obviate these difficulties, I disconnected
the pile-driver engine from its boiler and
connected it, by B0 ft., or more, of pipe to
the boiler-head of the locomotive. To make
it elastic and allow for the “slack” between
the locomotive tender and the driver ear, 1
put in a flexible joint, over the coupling
(draw-head made with six “ells™), three
short nipples and two pieces of pipe, 4-ft.
long and a union, making, with the union,
four joints, the 4-ft. pleces of pipe extend-
ing upward and joined at the top, thus
allowing plenty of lost motion, or “slack.”
Then I put a suitable sheave in a heavy
gtrap shackle, attached it to the top of the
trip shackle for the hammer and passed the
hammer hoisting rope down from the driver
head under the special sheave and back to
the gallows head, where it was made fast.
This, of course, doubled the pull of the
pile-driver engine and made it ample for tha
2,000-1b. hammer. The flexible joint worked
with very little leakage. The piling was
delivered a thousand feet from the washout.
at the side of the track, each stick being
pulled in front of the leads by the driver
engine and the hoisting line raised in the
clear and the whole train was then run to
the washout (1,000 ft.), adjusted, the piling
placed between the leads and driven from
12 to 15 ft. Within two days, in midwinter,
in a continuous snow and rain storm, with
gix men, we drove four bents (16 pieces of
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piling), put on caps, stringers and ties and
ran the train across the break, the piling
being all driven in a swollen stream. Of
course, large railroads are always prepared

for such omergencies,
_._H__’,__

A SHORT-ORDER BEAM COMPASS

A friend of mine, having need of a beam
compass in a land where there was none,

Beam Compass Made From Ordinary Compass

hit upon a scheme as illustrated by the
sketch, writes a correspondent of Machinery.
He dismantled the compass belonging to
his drawing set and fastened the needle-
point end firmly to a stick about one-half
inch square, and of the desired length, This
fastening was accomplizshed by first notching
one side of the stick to admit the hinge of
the compass leg, so it might lie squarely on
top, and tyving it with stout cord. The pen-
cil leg was fastened by a thumb-tack through
the eye, another on top to prevent “back-
lash,” and some rubber bands. This part, by
the way, was placed at the side and not on
top of the beam. The radius was easily ad-
justed by removing the two thumb-tacks and
sliding the pencil leg to the right location.
Onee constructed, the compass worked as

well as an expensive beam compass,
—-———

LAYING OUT SEGMENTS

When it is necessary to saw out a lot of
gegment pieces, such as are used over door
and window frames, says the Wood-Worker,
proceed as follows:

Suppose the segments are to be 48 in. long
with a rise of 4 in.: Square one-half the
length (24 in.), which gives 576; square the
rise, which gives 16; add 576 and 16, ob-

- 5" -
Laying Out Segments

taining 592: divide 592 by twice the rise
(2%4=8), which gives T4 in., the radius.
This rule may be used in any c-se.
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WINDING LONG SPRINGS

There are many methods of winding
gprings in a lathe, but in the following plan,
which has been used successfully by a cor-
respondent of the American Machinist, the
length of the spring will be limited only by
the length of the wire:

The only thing to be made is a mandrel,
Fig. 1, the length depending on the size of
wire; for No. 20 B. & 5. gage, 1% in. is
long enough. The diameter of the small
part, C, to be the same size as an ordinary
mandrel for winding the same size spring,
the angle to be about 45 degrees, the larger
diameter, A, to be as large as possible with-
out giving a permanent set to the spring,
and its length to be three times the pitch of
the spring.

The end, B, is tapered so as to let the
gpring slide off easily. It will generally be

FIC. 2z

Ml.

Spring Winder for Long Springs

found that each problem will require some
“eut and try” on account of the wvariations
of the temper in the material of which the
wire is constructed,

To wind the spring, place the mandrel in
a lathe chuck. Select a thread chaser of
about the pitch of the spring you are to
wind, place it in the tool post in a position
to bear evenly on the mandrel. Wind the
small straight part of the mandrel full of
wire by hand with the free end toward the
point. Push the spring thus made over the
larger part of the mandrel till you have but
3 or 4 turns left on the small part. Bring
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up the chaser so as to engage these turns
and start the lathe (see Fig. 2).

The pitch of the spring will be modified
by the distance between the chaser teeth,
the bevel of the mandrel and the angle of
the bevel. The shorter the distance between
the chaser and the bevel and the steeper
the bevel, the closer the spring will be
wound.

— = —

A HOME-MADE GAS GENERATOR

A gas generator, suitable for use in a
country residence, is deseribed by a corre-
gpondent of the Model Engineer and Elec-
trician as follows: The generator is de-
gigned for producing gas from gasoline by
forcing air through a chamber containing
the gasoline, thereby saturating the air with

A
Air
chamber
Bl
= TWaler —

S.aall Gas Generator for Huminating

gasoline fumes and making a combustible
EAas,

The gas made in this way is too rich to
be an explosive mixture, i. e., the amount of
air contained in it is insufficient to support
combustion, but if the gasoline becomes
nearly exhausted an explosive mixture is
then formed and the flame from the burner
is liable to strike back and ignite the mix-
ture in the generator. As the amount of gas
contained in the generator is very small, the
effect of such an explosion would probably
be of little consequence, but it is well to
take all precautions and keep the carburet-
tor well filled with gasoline,

The burners used with thiz device must
be of the incandescent type. The ordinary
fish-tail burners are useless; they would
burn without shedding any light. With burn-
ers with mantles the light produced is equal
to electric light.

The generator may be described as fol-
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lows: A and B are two dust bins; B is 4
in, larger in diameter than A, A iz put open
end downwards into the water in tank B,
care being taken to get them water-tight
and air-tight. About 1 in. from bottom of
B is a piece of tube, *% in. diameter, with a
bend as shown at C, and runs the same
height as dust bin. A tap at D (this regu-
lates the air from chamber to ecarburettor,
and also gas from carburettor to burners).
If it does not make enough gas, all that iz
required is to put a weight on top of A. The
drawback of the apparatus is that when all
the air is used the tank A has to Le pulled
up and the burners lit again. The tube F
in the earburetior is perforated with holes.
The carburettor is a biscuit tin with a few
gponge ecloths hanging down from wires
soldered to the top ol tin. It is then filled
up with coke the size ot walnuts; this helps
to soak up the gasoline. E {s a plug for fill-
ing and G is the supply to burners.
-

ELECTRICALLY PRODUCED STEEL

The enormous amount of energy that is
now going to waste in the unused water
power at Trallhatta, Sweden, will soon be
converted into eleetrical energy, to be used
in the production of steel in the large mill
about to be constructed there. The plant
will be operated under the Kjielin patents,
in which the ore is reduced in large electric
furnaces, As the ore deposits are very ex-
tensive and the available water power enor-
mous, the steel will no doubt be produced
at a great profit. The first plant will be
from 10,000 to 15,000 hp. and will turn out
about 500,000 tons annually,

— % % - ——
VENT NECESSARY IN WATER MUF-
FLER FOR TWO-CYCLE

GAS ENGINE

The water muffler deseribed in Shop Notes
for October will work all right with a 4-cycle
engine, but if used in connection with a
2-cvele engine it may happen that the partial
vacuum produced in starting would draw
water into the cylinder and cause trouble.
To prevent this, drill a small hole in the
pipe above the water level—Contributed by
D. H. Reeves, 645 Towa St., Oak Park, I11.

—_— i

At Portland, Oregon, recently, 25,000,000
ft. of lumber was loaded: 20,000,000 ft. on
vessels for foreign ports, and 5,000,000 ft.
for home ports. That city is said to be the
greatest lu.ber port in the world.
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REMOVABLE ANCHOR BOLT FOR
ENGINE FOUNDATION

The anchor bolts generally used for en-
gine foundations cannot be removed and for
that reason cannot be renewed when broken.
The accompanying sketch shows a new
form of anchor bolt which was used suc-

Lower End of Anchor Bolt

cessfully by a correspondent of the Engi-
neers’ Review.

In this case a different method of putting
in the anchor bolts was employed than
usual, The bottom of the bolts were not
gecured firmly in the foundation, but
gpaces were provided for them, and they
were put in place after the foundation was
furnished. This method of placing anchor
bolts is a good one, as it allows for re-
moving them in case one becomes broken
at any time after the engine gets to run-
ning, without damaging the foundation.

———

HOW TO CLEAN A BOILER

A very useful and efficlent boiler cleaning
hoe can be made as shown in Fig. 1. The
bottom is made to conform to the curve of
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the boiler shell and is made just large
enough to pass through the front manhole,
says a correspondent of the Engineers’ Re-
view.

A small boiler to assist in cleaning a
large one will soon pay for itself in time
when the large boiler comprises the plant.
Fig. 2 shows such an auxiliary boiler for
cleaning. The boiler should have the steam
piped to the feed pump of the large boiler,
and a feed line from the same piped to the
emall boiler. On cleaning day let the water
out of the large bhoiler and open it up.
Have about 40 to 50 1b., steam pressure in
the small beoiler and attach a hose to the
discharge pipe of the feed pump, and pro-
ceed to wash out the boiler.

It can be seen that with an arrangement
of this kind the engineer or fireman can
wash a boiler out clean under a good
pressure,

-_———

DISPOSING OF OIL ENGINE ODORS

Offensive odors from oil engines can be
disposed of by turning a portion of the
jacket water into the exhaust line and con-
ducting it into a cesspool, sayz a corre-

A

Destroys D!fenslvt (doss

spondent of the Metal Worker. Make the
cesspool about 8 ft. deep by § ft. in diameter,
of field stone, with a brick arch and a cast-
iron rim and cover, as illustrated. Be-
tween 2 and 3 ft. above the bottom of the
cesspool take a 5-in. pipe out of the side
and carry it up a distance of 10 or 12 ft.
- R

To avoid the treacherous back kick when
starting the motor the automobilist should
learn to crank with his left hand, which
throws the hand and arm out of the pﬂ.th
of the recoiling crank,



1142

HOME-MADE REVOLVING STOOL

The materials required for this handy
revolving stool are: A piece of hard wood
114 in. thick and cut out in a circle for the
top, B; a piece
of hard wood
1% in. thick,
octagonal in
shape, for a
base, C, for
the legs and
flange; three
lega, D, 17 in.
long, . sawed
from an old
rake handle; a
piece of 1-in.
pipe, E, B84
in. long with a
1-in. thread on
one end and
a 63 -in.
thread on the

Home-Made Siool other end:
two flanges, A, to fit the threads on the
pipe; eight stove bolts, 2 in. long, to hold
the flanges to the top and base, and three
3-in. screws to hold the legs in the base.

Countersink the holes for the heads of
the stove bolts and the screws. When all
the parts are put together sandpaper the
wood until smooth and apply a coat of var-
nish. The stool will cost about 30 cents.—
Contributed by Godfrey Aman, Dolgeville,
New York.

LU

HOW TO MAKE A CLAMP HANDLE
FOR A FILE

In filling large work, such
as elevator guides, connect-

POPULAR MECHANICS

WHY BRICKS ARE MADE SMALL

How much easier it is to ecriticize than
to do better! We view the results of an-
other’s life labor and seem to discern at
once some chance of improvement, which
has evidently been overlooked by the ex-
pert, who has given all his time and energy
to the problem.

A recent example of this tendency is illus-
trated in the proposed large size building
brick. Instead of the ordinary standard size
brick, which is only 8 in. by 4 in. by 214 in.,
a brick 3 ft. long, 8 in. wide, and 21 in.
thick has been suggested. It has been
pointed out that bricks of this size would
require less labor in laying; would make
stronger and better walls, and among other
advantages, would be immune against earth-
quakes.

Brick manufacturers discovered many
years ago that there are many advantages
and disadvantages to be found in either
large or small bricks, and after a careful
study of all the conditions, decided to com-
promise on a brick which should have as
many advantages and as few disadvantages
as possible. This investigation resulted in
the adoption of the present standard size,
which is 8 in. by 4 in. by 214 in.

There are many reasons why the large
brick mentioned above would not be prac-
tical. In the first place it would be almost
impossible to handle a “green” brick of that
size, without bending and stretching it, and
the process of burning would be more diffi-
cult, and would invariably result in warp-
ing and distortion. Bricks of that size
would not conform to the standard size win-
dow boxes, door frames, and other building
material.

ing rods for large engines
and other surfaces which
are longer than the file, it
is mnecessary to proviae
means for holding the file
without lifting any portion
of the file from the work.

Such a device is shown
in the accompanying illus-
tration, where the dimen-
sions are gilven for a file
14 In. wide. A fille is

placed in the clamp and

the nut tightened, and it is
then ready to use—Con-

tributed by John Weldon,
433 Columbia 8t., Brook-
lyn, N. Y.

File Handle for Large Work
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A HOME-MADE FOOT-POWER EMERY WHEEL

The accompanying engraving shows a
foot-power emery wheel stand which I made
and am using in my shop for grinding small
tools such as cold chizels and drill bits,
gays a correspondent of the American Black-
smith. [ used #%i-in. gas pipe for the legs
and top pieces, and four %-in. elbows. The
pipes were threaded and screwed into the
elbows and the legs were then bent as
shown in the engraving. [ then used %4-in.
pipe flattened at the ends and arranged

angular shaped hole into which a plece of
“4y-in, pipe b in. long is fitted. For the erank
shaft I use a #-in. rod, and after drilling a
14-in. hole through the hub of the wheel
and shaft, fasten them together. Any prac-
tical craftsman can make an emery wheel
stand with little or no cost. An emery wheel
suitable for this stand would he about 8 in,
in diameter by 14 in. thick, If a suitable
helt or fly-wheel can be secured from some
discarded farm implement it will save the

Emery Wheel Made of Pipes and Fittings

them as leg braces, putting them together
with 14-in. bolts. The top of the frame is
14 in. sguare from center to center of el-
bows and is bolted on a 14 by 18 in. board
for the table. The brackets which hold the
ghaft for the emery wheel are made of 1 by
1% -in. iron and are bolted on top of the
table. 'The shaft for the emery wheel is
8 plece of %-in. round stock with a 2 by
1%-in. piece shrunk on and unsed as a pul-
ley, A 214-in, washer ig also shrunk on this
shaft as a wheel flange. This is turned up
in a lathe. The small wheel shaft runs in
two small hoxings on the top of the brack-
ets. The large wheel, or fly-wheel, is 26 in.
in diameter with a rim 2 in. wide and 315 in.
thick. The spokes are of 14-In. rods and are
arranged as shown in the engraving. They
are six in number and each set of three are
welded in such a manner as to leave a tri-

trouble of making one. This is a very handy
tool, and will often save time in starting up
the engine or using the old grindstone.

Although the height and size of this stand
may be altered to suit various-conditions,
the following is about right: Height of
stand, 38 in. Dimensions at top, 14 in.
square; stock for legs to be % -in. gas pipe.
Leg hraces: 14-im. gas pipe bolted with
14-in. bolts. Treadle is made of 11§ by 2-in,
gtock holted firmly together. The large
wheel is 26 in. in diameter.

-

The Government is to make a test of Chi-
nese labor for digging the Panama canal.
In the test 2,500 Chinese will be employed.
The work is said to be too hard for the
large number of Jamaicans now employed,
and a sufficient number of Spaniards cannot
be secured immediately.
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TO PUT A BELT ON A RUNNING
PULLEY

In many shops it is the practice to throw
on the belts while the machinery is running
rather than lose eight or ten minutes by
shutting down. Where the belt comes on at
the top of the pulley it can usually be
thrown on from the floor by two men using
stout poles having spurs in the end and a

Method of Putting Belt on Running Pulley

finger on the side, says a correspondent of
the American Machinist. One man holds
the belt up on the face of the pulley and
the other catches the edge of the belt with
the pole finger and pulls it on. Where the
belt runs on from the other side of the pul-
ley, or in cases of very tight belts, the fol-
lowing plan is better:

Take a plece of common bale rope up on
the ladder, slip it around the belt and bring
the two ends even as in the sketch. Steady
the belt with one hand while the man on the
floor pushes it up onto the pulley with one
of the poles, then with the other hand pass
the two ends of the rope twice around the
shaft clese to the hub of the pulley and in
the direction of the rotation. Be careful
and keep clear of set screws by keeping just
a little tension on the rope. Step down a
step or two on the ladder and grasping the
ends of the rope in one hand, give the man
on the floor a signal for a concerted effort,
and with a pull the belt is on and the rope
may be removed if it has not already re-
moved itself. Under no circumstances should
the rope be wrapped around the hand: be
content to merely grasp it firmly., If it
catches on the side of the belt, you won't
have to be told to let go. Clean shafting
and a cool head are required for the sue-
cessful performance of this operation.

When throwing on a belt, if the pulley or
belt is wet, wipe both fairly dry before at-
tempting to throw the belt. If the belt is
of rubber, with the rubber partly worn off,

get it back on the pulleys as soon as pos-

sible, as if wet it will draw up several
inches in a short time.
—_———
STEADY FLAME VARIABLE BLAST
APPARATUS

In keeping a steady blast with foot bel-
lows and a blowpipe the india-rubber dia-
phragm generally used does not always
give the best results, especially in main-
taining a small flame. The apparatus il-
lustrated is an excellent substitute and by
its use the strength of the blast can be
regulated with ease to suit a full jet of
gas, says the Model Engineer, London, or
the smallest flame required for fine work,
and will not change, no matter how much
work is expended on the bellows,

TE? !Hrd I!I'FEF e

Variable Blast Apparatus

To make the device, invert a long tin
can, A, in a larger tin, B; through the bot-
tom of B pass an upright DPlpe, E, and
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make the joint tight. To the top of E
golder a small tin, C, by its lid. To the
bottom of C sweat a piece of sheet copper
with a -in. hole in the middle of it. The
edges of this hole should be knife-sharp.
Make the ball-valve, D, a 14-in. steel ball
and seat it in the hole in the ecopper with
a smart tap of the hammer. Sweat three
brass wire guides into the copper and bend
one of them over to keep the ball from
being blown off its seating. Test the valve
by filling the tin with water and holding
the ball down tight to its seating, to keep
the water from running out. If the valve
is tight, proceed by soldering tin C into its
lid at the top of E. Solder four straps of
gheet tin, 7, onto A and fasten them to
the top edge of the large tin, B, by four
small bolts, G.

In operation, water is poured into B, and
when the bellows are not worked, it par-
tially fills A. As soon as air is blown in,
it expels the water from A, and a steady
blast is delivered to the blowpipe through
the pipe H. This blast depends for its
strength on the head of water, K, due to
difference of water level in A and B, and
this difference can be varied at will by
pouring more or less water into B,

The blast eannot be stronger than the
pregsure due to the head of water, K, as
any superfluous air pumped in only bubbles
harmlessiy out from under A and escapes.

It is advisable to have the difference be-
tween the tins A and B large enough, or
the escaping air blows the water over the
edge of B, A large square hiscuit tin an-
gwers perfectly. The whole should be
mounted on a camp stool, with a hole cut
in the seat for the pipe E to pass through.

R R T e

WASHING PHOTOGRAPHIC NEGA-
TIVES AND PRINTS

The customary process of washing nega-.
tives and prints is tedious and consumes con-
giderable time. A correspondent of the
Photographic Times describes an easier
method which he has used with excellent
sluccess,

Fasten a small oil can nozzle (A, Fig. 1)
to a long piece of rubber tubing, B. Fasten
the other end of the tubing to the hydrant
as in Fig. 2, or to the bottom of a small
tank elevated above the table on which the
washing is done.

After the plates or prints are rinsed, turn
on the water and spray them with the fine
gtream. Plates may be held in the hand
or the rack, but prints should be placed on
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a pane of glass and turned frequently. All
traces of hypo, which would cause the pie-
turee to fade or turn vellow easily if al-
lowed to remain, can be removed in this

Fine Spraying Nozzle

way in from eight to twelve minutes, If
the stream is too strong, however, it will
cause hblisters.

When many are to he washed, have a tray
of clean water in which to place the prints
between times, After the treatment, soak
them for a few minutes and dry.

T

OUTLINE DRAWIN;] MADE WITH
HELP OF CAMERA

The use of the camera as a drafting tool
wag described in Shop Notes for September,
1906; the accompanying illustration is re-
produced from an outline of a pattern actu-

Made by a Camera

ally made by the process, and shows what
accurate results may be obtained in this
way at small cost.
A A

At a mild red heat, good steel can be
drawn out under the hammer to a fine point;
at a bright red heat, it will erumble under
the hammer, and at a white heat it will fall
to pieces.
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FACING A LARGE CASTING BY
HAND

The illustration shows how a large fur-
nace hopper for a blast furnace was faced
by hand. In describing this operation, a

POPULAR MECHANICS

Low brass is more likely to fire-crack than
is high brass; the amount of it used is com-
paratively small, says American Machinist,
and is confined to drawn or spun articles

which cannot be successfully made from

high brass.

corregpondent of the Amer-
ican Machinist says:

The boring mill in our
shop having only a 10-ft.
swing, we had to rig up for

the job. We found a large
pulley, which we keved into
the inside with wooden
keys, C. A piece of shafting
was then obtained and se-

cured in the bore of the pul-

ley. A collar, P, was put on

this and an old bearing to

which was attached the beam. We then se-
cured an old slide rest to the beam at E.
With two men to turn the beam and feed
the tool in by hand, the job was done in
about half a day. The hopper was in slx
gections bolted together, and as the surface
of A was very rough, we had to take several
cuts,

A i
o

TRIANGLE FOR DRAWING SCREW
THREADS

Drawing screw threhds is often rather
difficult for the draftsman, but by the use
of the triangle illustrated, the task can be made
much easier and the
threads more uniform.

This triangle is made of
an ordinary 45-degree cel-
luleid triangle, like that
ghown in Fig. 1. Make
the lines A B and B ¢

on the triangle, as shown A

in Fig. 2, scribing them

Finishing a Casting by Hand

A safe way of discovering a leak in a gas
pipe is suggested by a fireman. It is to use
a small brush and ordinary lather. The
escaping gas will blow bubbles, however
small the leak may be, and will thus show
the exact place.

—_—

Zine dust, when properly packed, is not
liable to spontaneous combustion, as is gen-
erally believed, according to a German sci-
entist. Wetting of the material is without
danger, and ignition and explosion only
occur in the presence of air. Many steam-
ship owners refuse to transport zinc dust,
because of the idea that it is dangerous.

B ey

with any sharp instru-
ment and at an angle of
about 4 degrees with the
horizontal. With a sharp
knife cut the celluloid
away almost down to the
lines, says Machinery, and
finish off to the lines with
a fine file, making smooth,

gtraight edges, Either
horizontal or vertical
threads may be drawn

ORDINARY
Fia. 1

METHOD OF DRAWING
LEFT HAND THREADS

TRIANGLE WITH DEVICE FOB
DRAWING BOREW THREADS
Fid. 2

TRIANGLE

METHOD OF DRAWING
RIGHT HAND THREADS

sition of the triangle, and

without changing the po-
right or left-hand threads j

FiG. 3

FiG. 4
STRAIGHT EDGE.

are drawn by simply turning
it over.

Triangle for Drawing Screw Threads
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THE OBJECT OF TRUSSES

Readers of the articles on strength of ma-
terials will understand that the span of a
beam may be so 'arge that a single beam
could not be had of sufficient size to hold
the load without bending too much, says the
Practical Carpenter.

Such a case is shown in Fig. 1, which can
be remedied by supporting it with an up-
right post or column in the middle, as
shown in Fig. 2; this would practically make
two short beams of the long beam and con-

S sen  LL ZARESF I e T

sequently greatly Iincrease the strength of
the long beam,

In cases where a post would not be admis-
gible in the center a support may be had by
using two braces as shown in Fig. 3. Here
the pressure instead of acting downward on
a post acts downward in a diagonal diree-
tion, transferring the pressure to the walls
or other supports of the long beam. A little
thought will show that these braces (used
for the same purpose as the center post in
Fig. 2) are subject to compression the same
as the post.

When the load on the long beam is
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concentrated at the center or evenly distrib-
uted the pressure on each of the braces is
the same.

In many cases a clear opening is desired
and no braces can be used underneath, but
the same support can be had by placing the
braces above the beam and suspending from
them a rod holding up the center of the
beam as shown in Fig. 4.

It makes no difference if a weight is
placed directly on top of a board or if a
string is tied to the board and the weight
suspended by the string, the pressure on the
board is just the same.

In Fig. 4, instead of being supported di-
rectly on the braces, the beam is suspended
from the braces by means of the rod; hence
the pressure on the braces is just the same
as in Fig. 3 (that is, with the slight
addition of the weight of the rod itself).

Fig. 4 shows the simplest form of a truss,
but all trusses are on the same principle of
transferring the load to the support.

In the truss shown in Fig. 4 the load is
placed on the beam, but when used for roofs
the load is placed on the slanting braces or
rafters, as they are called.

Where the span is comparatively short,
the beam may be trussed as shown in Fig. 5.
Here two iron rods % or 1 in. in diameter
are placed on the beam as shown—one on
each side. A piece of flat bar-iron, about 3
in. wide and 14 in. in thickness, with ends
turned over about %; in., forms the middle
support for the beam. When the nuts are
tightened the tendency will be for the
middle of the beam to go upward, thus

counteracting the downward bending.
——— -

ALARM FOR STEAM GAUGE

This is a handy device for firemen, as it
will sound an alarm when the pressure be-
comes either too high or too low, thus ob-
viating the necessity of constantly watching

High and Low Pressure Alarm
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the gauge. An ordinary door bell out-
fit will supply nearly all the parts necessary
for constructing this alarm, except that a
gwitch, 8, should be substituted for the ordi-
nary: push button.

The contacts, A and B, are placed at the
two extremes of the permitted pressure vari-
ation and are connected to the bell circuit
as shown. The switch, 8, is closed nor-
mally, but when the alarm is sounded it
may be opened until the required pressure
iz obtained.—Contributed by Robert Glaubke,
Malott Park, Ind.

— il

A HOME-MADE BAND-SAW

A good, practical band-saw, as made by a
correspondent of The Blacksmith and Wheel-
wright, is shown in the illustration. The
frame {8 made mostly of wood and braced
with iron and the wheels are from an old
bicycle. The tires are 114-in. solid rubber.

The top wheel is fixed on a shaft having

Home=-Made Band-Saw
a tight and loose pulley, while the bottom
wheel is fastened in an iron fork, which can
be raised and lowered by the screw and
hand wheel.

— -

Cordite used in the cartridges was found
to he the cause of the bursting of several
rifles during target practice of the Canadian
militia.

rorvbak MECHANIUCS

HOW TO MAKE A DRILL

A serviceable drill can be made of old
lumber and pipe at very little cost. The
parts used in its construction are as fol-
lows: A, piece of lumber (2 by 8 in.); B
and C, pieces of wood set into A; D, iron
rod to strengthen frame; E E, wooden
brackets supporting B and C; I, set nut set
into B; F, piece of old pipe or iron

o| &
iz

—
4

Home-Made Drill

threaded to set gauge nut: @G, old brace or
made of pipe fittings, with a set screw, K,
to hold the drill; H, table to which the
work is fastened.—Contributed by F. B.
Ewing, Santa Clara, Cal.

—‘_._,’—

TO SANDPAPER A CORE BOX

In the accompanying sketch, A is the core
box, B a cylindrical piece of wood, turned
a little smaller than the diameter of the re-
quired core, and C
is a plece of sand-
paper glued on B.
The wooden cylin-
der, B, is fastened in
the lathe and re-
volved at high speed,
the core box heing
then brought up
against it, as shown.
If there are anyv shoulders in the core box
the eylinder should be shaped accordingly
and a separate piece of sandpaper glued
to each section.—Contributed by Donald
Reeves, 6453 lowa St., Oak Park, II1.
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AN UNDERGROUND CLUB-HOUSE

Nearly every boys' club wants a place to
meet and it was for this purpose that the
underground house here shown was con-
structed. The house is built in a hill which
was first excavated, as shown in Fig. 1, the
dirt being thrown on each side, to be used
later for banking and covering the roof.

The house consists of two principal parts:
the entry, Fig. 2, and the club room, Fig. 3.
This may be made any length desired, but
should not be more than 5 or 6 ft. wide, as
a greater width would require cross beams

of furniture that are usually required. These
may be either home-made, as shown, or may
be obtained from the old furniture discarded
from the home. The door, Fig. 6, is pro-
vided with a secret lock which consists of
a latch, A, supported on a strong frame, B,
and swinging on a pivot near the center.

A string, C, is fastened to the latch and
terminates in a ring, D, which is placed in
a location known only to the members of
the club. A light spring or rubber band
may be used to make the latch spring over

Fig. 3
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to support the roof and would thereby make
the construction much more complicated.

The lumber used should be about 1 in.
thick and should be fastened together in a
good workmanlike manner. This is espe-
cially true of the roof, which is required to
support the weight of the earth above in
addition to the weight of any possible in-
truder and which, if too weak, will endanger
the oeccupants of the house. The boards
ghould be nailed across the short way to
give greater strength and it is well to nail
a long board along the middle the entire
length of the roof.

In Figs. 4 and § are shown the articles

Deiails of Construction and Equipment of Underground Club-House

in front of the door, and when the door is
closed it will lock itself.

The longitudinal section of the complete
house is shown in Fig. 7. The ventilator, A,
can be made of either wood or stove pipe
and if desired ecan have a small cover over
the top to prevent rain coming in. If a
gtove is used, a plle of burnt wood can be
placed around the stack, as shown at B, so
that the suspicions of passers-by will not
be aroused in any way. Also a bush, C,
transplanted at the entrance, will hide the
door,

An underground club-house of this kind
will prove a source of mystery to those
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uninformed of the secret entrance.—Con-
tributed by Charles Edwards, Jr., 2623 E.

Preston 3t., Baltimore, Md.
— -

SEALING WAX BENT WHILE COLD

If a piece of sealing wax is supported in
a horizontal poszition by one end, as shown
at A in the sketch, it will gradually bend to
the shape indicated by the dotted lines, B.

Fig. 4
Bending Cold Sealing Wax

To attempt bending it with the hands would
result in breaking it unless a steady pressure
were applied for a long time. This peculiar
property is also found in ice.

R R Y
.y

A CHEAP FIRE ALARM

An electrical device for the barn that will
give an alarm in case of fire is shown in the
accompanyving diagram. A is a wooden
block, which is fastened under the loft at
a gable end of the barn; B is an iron weight
attached to the string, C, and this string
passes up through the barn to the roof, then
over a hook or pulley and across the barn,
under the gable, and is fastened to the oppo-
gite end of the barn.

D D are binding posts for electric wires.
They have screw ends, as shown, by which
means they are fastened to the wooden
block, A. They also hold the brass piece,

Automatic Circult-Closlng Device

POPULAR MECHANICS

E, and the strip of spring brass, F, in place
against the wooden block.,. G is a leather
strap, fastened to the weight, B, and the
spring, F. connected to the latter by a small
sink bolt.

At the house an electric bell is placed
wherever convenient. Several battery cells,
of course, are also needed. Dry batteries are
most convenient. The batterv cells and bell
are connected in the usual manner, and one
wire from the bell and one from the bat-
tery are strung to the barn and connected to
the binding posts, D D.

If a fire occurs in the hay mow the blaze
will gewerally shoot toward the gable soon
after it starts, and will then burn the string,
C, which allows the weight, B, to fall and
pull the brass spring against the iron piece,
E, which closes the cireunit and rings the
bell that is in the house.

If desired, the string can be stretched
back and forth under the roof several times
or drawn through any place that is in dan-
ger of fire.—Contributed by Geo. B. Wrenn,
Ashland, Ohio.

—

A CURIOUS COMPRESSED AIR
PHENOMENON

Push a pin through an ordinary business
card and place the card against one end of
a spool with the pin inside the bore, as

Experiment with Spool and Card

gshown in the sketch. Then blow through
the spool and it will be found that the eard
will not be blown away but will remain
suspended without any visible support. This
is explained by the fact that the air radiates
from the center at a velocity which is nearly
constant, thereby producing a partial vacuum
between the spool and the card. Can any
of the readers of Mechanics for Young
America devise a practical application of
this contrivance?

LRI S

Mechanica for Young America, our splendid
book for boys. Only 25 cents.
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BICYCLE POWER FOR RUNNING MINIATURE TRAINS

Remove the front wheel
from the bicycle and in Its

place fix a seat as at A in

the sketch. Take the tire
off the back wheel and run
a small leather belt around
the wheel to transmit power
to the dynamo, B, which is
connected up, as shown, and
causes the little electric car
to run when the wheel is
operated. — Contributed by
Clifford B. Brainerd, Chevy

Chase, Md.

Bicycle Power for Electric Railway

RUSTIC WINDOW BOXES

Instead of using an ordinary green

painted window box why not make an artis-

tic one in which the color does not clash

with a panel or other design. One form
of panel design is shown in Fig. 3.
Trimming having too rough a surface will

with the plants contained
in it but rather harmonizes
with them and brings out
the beauty of the foliage to
the most advantage.

Such a window box can
be made hy anyone having |
usual mechanical ability
and will furnish more op-
portunities for artistic and
original design than many
other articles of more com-
plicated construction.

The box proper should be
made a little shorter than
the length of the window to
allow for the extra space [] _
taken up in trimming and [~
should be nearly equal in
width to the sill, as shown
in Fig. 1. If the gill is in-

clined, as is usually the
case, the box will require a
greater height in front, to make it set level,
a8 shown in Fig. 2.

The box should be well nailed or screwed
together and should then be painted all
over to make it more durable. A number
of 14-in. holes should be drilled in the hot-
tom, thus allowing the excess water to run
out and prevent rotting the plants and box.

Having completed the bare box it may be
trimmed to suit the fancy of the maker.
The design shown in Fig. 1 is very simple
and easy to construct but may be replaced

Artistic Window Boxes

be found unsuitable for this work as it is
difficult to fasten and cannot be split as well

as smooth trimming. It should be cut the
proper length before being split and should
be fastened on with brads. The half-round
hoops of barrels will be found very useful
in trimming, especially for filling-in pur-
poses, and by using them the operation of
gplitting is avoided. After the box is
trimmed, the rustic work should be wvar-
nished, in order to thoroughly preserve it, as
well ag improve its appearance,
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EMNGLISH MAIL CAR—The above illustration shows the type of railway mail car in use on

of England.
with electric lights.

the Furness Railwa
car. It is equippe

The sorting table extends the entire length of one side of the

PORTABLE TELEPHONE SERVICE

New and Practical Idea Which is Likely to be
Generally Adopted

Detroit is to have the first portable ecity
telephone service in the world. The scheme
is so good it will certainly spread rapidly
to all large cities.

Portable telephones will be rented io own-
ers of automohiles, delivery wagons, doctors,
and others who are about the city most of
the time. Connection boxes will be lo-
cated in all parts of the city, being fastened
to poles, buildings or posts. In the box is
a metal plate with two holes, into which the
subscriber places the metal plugs which are
at the end of the service wires of his porta-
ble telephone. When connection is thus
made the subscriber ean ecall up and talk
with any telephone on the entire city sys-
tem. A pocket directory giving the location
of all the hoxes will be furnished sub-
scribers,

The great untility of the service is at once
apparent. An auto breaks down; the owner
takes his telephone to the nearest hox—
which may be a long distance from any other
telephone—calls up a garage, and the re-
pair outfit starts at once to his relief. Doc-
tors can keep in constant touch with their
offices or homes, or get as frequent reports
as desired as to the condition of critical
cases. A report that a patient had suddenly
taken a turn for the worse would bring the
doctor back without needless loss of time.

The s=ervice is patterned after the tele-
phone system already in use on interurban

trolley lines, where the conductor carries
a telephone on the car and makes connection
at boxes placed each half mile.

.—*--.. .’

PHOTOGRAPHS ON FINGER NAILS

The latest London fad is to have the por-
trait of lover or favorite relative photo-
graphed on a finger nail. Young brides se-
lect the nail of the wed-
ding ring finger. The
process of picture mak-
ing iz best done by what
is known as the carbon
process. A photograph
of the subject is first
made in the ordinary
way, and reduced to a
size suitable for the fin-
ger nail. A print is then
made from the negative
on carbon paper, which
iz made in substantially
every color. After the
print has been fixed and
toned, it is tramsferred
to what is known as
transfer paper. At this
stage the finger mnail
must be rubbed with
pumice powder, to render it quite smooth.
Then the wet transfer paper is placed with
the photograph on the finger nail. When
dry, the transfer paper is stripped off and a
finished photograph is left on the finger nail.
Finally, a fine coat of transparent enamel is
brushed over the photograph, rendering it
perfectly safe to wash the hand without dam-
aging the plcture.




POPULAR MECHANICS

1153

WHY FLOUR MILLS CHANGE IN QUALITY OF PRODUCTION

It is a curious fact that certain mills in
a very short time, only a few weeks with
some, change from good flour producers to
bad, or the opposite, and the matter is fre-
quently inexplicable to the miller. In one
instance, where a miller had been putting
out a satisfactory grade of flour, a new
miller, who promised great things, was en-
gaged.

The new man, says the American Miller,
proceeded to change nearly all the separat-
ing sheets on the tail of reels and, after a
while, started. Quantity as well ag quality
was the new man's object. For three months
or so, he changed morning, noon and night,
while his Sundays were reserved for spout
changing, Meanwhile complaints com-
menced coming in, and in several cases flour
also, till finally the mill was shut down with
three thousand barrels of flour on hand that
would not stay out.

In this case it was believed by one or two
millers that the new tailing sheets returned
too much dirty stock to the rolls, and the
miller hegan to return a wvast amount of
stock to be reground over and over and,
with trying to raise capacity, ground closer
and closer. Previous to his coming a 20-in.

round reel had been taking care of all stock
coming from the last, or low grade, toll;
but it soon proved too small and a 36-in.
reel was added to help out

The new man’s career was brief but ex-
citing. The next man was cautious, but by
degrees brought about good results and kept
it up for several years.

In another case, however, a new man who
did not change a foot of cloth mor a spout
in a brief career of six weeks =0 ruined a
mill's reputation for good product that every
merchant in town was refusing the flour,
Such cases are not infrequent.

A theory advanced in explanation is that
hot rolls flaking the stock goinz through,
the stock itself being in bad condition—that
is, a good percentage sufficiently reduced
to go through an average flour number of
cloth—will produce poor flour even fthough
the grinding is, so called, open. It matters
not whether the holting system be reel or
gifter. Too fine cloth on the sifter, or one
wrongly flowed, resulting in a heavy load of
etock on the sieves, or the returning prac-
ticed in a reel mill in an effort to clear
flour, will produce a flour the baking quality
of which will be found unsatisfactory.

Courtesy of the Automobile
N FRANCE AND HAVE BEEN

" [
PROPOSED FO o OBILISTS TRAVELING AT THE
RATE OF 50 M D ERMINE THE ACTER OF THE ROAD 300 ¥D.
AHEAD. THE INTERPRETATION OF THESE SIGNS IS AS FOLLOWS: 1, RAPID DESCENT
2, STEEP H!'L; 3, TURN TO RIGHT; 4, TURN TO LEFT; 5, DITCH AGCROSS ROAD; 6,
TURN FOLLOWELD BY GOWN-GRADE: 7, TURN LLOWED BY HILL;: 8 WINDING DE-

SCENT WITH BAD TURNS; 9,

PAVING; 12, PASSAGE UNDER ROAD; 13, TRAM LINE

CROSSING; 15, VILLAGE.

1 Ts FO
BEAD CROSSROADS; 10, "DONKEY'S BACK'; 11, BAD STONE

ROAD LEVEL; 14, GRADE
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SAILING AIRSHIPS IS SERIOUS
BUSINESS

Machinery Breaks and Aeronaut Drifts 250 Miles
After Having Thrown Out Everything
But Himself

Capt. William Matteray, 25 years of age,
had a thrilling but terrible experience when
he recently made an ascension from Oconto,
Mich. He tells his experiences as follows:

“The erowd was great at the fair grounds,
but I at first did not eare to take the trip
on account of high winds which 1 could
gauge by the fast traveling clouds. The
crowd, which had come over 100 miles to
gsee the big ship, which had been on exhibi-
tion for two days, began to talk fake, and [
saw no way out of it. ' [ started to make
the trip between 5:30 and 6 o'clock in the
afterncon, and in about two minutes after I
got under way I ran into high winds which
threw the small gasoline engine out of
gilter. I was already over Green Bay., 1
got there so fast that landing was impossi-
ble. It began to get dark and I tried to
land again, but got into the water, I threw
out some ballast and rose above the clouds.
The next time [ tried to land was in a big
lake—1 think it was Lake Michigan, for I
could see nothing but water.

“I saw several big vessels and got within
fifty feet over one big feliow. 1 called to a
man on deck to catch the anchor rope, but
he replied he was not in the catching busi-
ness, It would have been an easy matter to
have pulled me down then. The next time
I landed I got up to my hips in water and
had to throw out some more ballast,

“I had thrown the engine out shortly after
I started, as I wished to save the lighter
ballast to make a landing if T got a good
chance. The third time when I arose 1 got
the higher atmosphere and my wet clothes
froze to my body. The big gas bag was
dripping and as =soon as we struck the
higher air it was covered with a thick coat-
ing of ice. 1 expected to get killed any mo-
ment, but made up my mind I wounld stick
till the finish, but was going to cut the
ropes from the framework of the ship and
float with the gas bag if the worst came.
The framework is so frail that one misstep
wonid have thrown me out into space. I
was hungry and thirsty from being in the
high air and nearly frozen, and hecame ex-
hausted, so T made a net out of the landing
rope across the frame of the ship, tied my-
gelf to it and fell asleep. I must have slept
a long time, for 1 was awakened by the
basket striking on a tree. [ untied myself

POPULAR MECHANICS

and made a lasso out of the drag rope and,
after striking several trees, finally got the
rope over one and fastened it, climbing
down to the ground and pulling the ship
with me. I unfastened the canvas rudder,
made a bed out of it at the foot of the tree
and went to sleep. I was awakened in the
night by a big black bear which came
sniffing around, but did not attempt to do
any harm. I saw all kinds of wild animals
and dozens of deer, which would give a
stare at the big thing in the air and run
away in alarm.

“l traveled about 250 miles as the crow
flies and was over the water most of the
way and on an average of 15,000 feet in the
air. I arose in the morning and walked
around for four nours, covering aoout ten
miles, and found myself at the starting
poini. I took another start and arrived at
Gaylord in an exhausted condition.”

P S

ELECTRIC SNOW PLOW
Many interurban electric lines are adopt-

ing the big rotary plows used by the steam
roads. The only difference is that electrie-

Works in Either Direction

ity instead of steam is the working power.
The revolving blades are placed at each end
of the car so it can work in either direc-

tion. A 100-hp. motor drives the blades
with great rapidity, throwing the snow out
at the top, where it rises on both sides of
the car and falls a considerable distance
from the track. The car itself is propelled
by another set of motors.

———-—————

A TRAVELING FACTORY

The electric interurban roads are equipped
with repair cars which with a ecrew of ex-
pert men are kept in constant readiness for
emergency calls. In order to avoid a waste
of time, one of these cars has been fitted up
with tools and machinery for making repair
parts. In this way the men are kept con-
stantly employed.



BUILT TO BAKE

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

CONE VEAR | -;J FREE TRIAL

E want to prove to you, at our risk, in your own home, without any obli-
gation on your part whalever, that Tolman Ranges are absolufe range per-
Jec“ion 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. WE cram 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 %
3. The range which turns the gases and smoke fnto | 5. THE RANGE THAT WILL LAST THE LONG-
BAKING HEAT. EST.

The rlminlg the mounting, the finizhing are all done BY HAND, by skilled workmen, under the personal dl-
raction of our REBIDI':NT. We guarantes that there 12 not & better range made today, and few AR GOOD,

Is It not worth a minute's time and a postal card to send for our eatalog, which tells all about this libaral special
offer?_ Our catalog shows over 100 different styles and swzes of Wood Cook Stoves, Heating Stoves, Steel Ranges,
atc. We are making many other liberal offers fo. the summer months. Are you interested? 1f so

SEND POSTAL FOE FREE CATALOG “G"

warutacturimg and s JUDSON A, TOLMAN CO. 7 gi&esnde



1100 ADVERTISING BECTION

A Square Deal for Newsdealers

@ Popular Mechanics believes in a square deal for the Newsdealer,
and has withdrawn all clubbing arrangements of every charac-
ter. We shall refuse to accept orders after October 31, 1906,
from any agency or publication which advertises to club th s
magazine with any other. We appreciate what the Newsdealers
are doing for us, and we intend to protect them.

4l Popular Mechanics is fully returnable
@I 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 mnot
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.

H. H. WINDSOR, President,
POPULAR MECHANICS CO.

REMOVED TELEPHONE, BANKRUPTCY ABSOLUTION BY TELEPHONE.—A Catholie
FOLLOWED.—The head of an established New priest recently expressed an opinion that in cases

York firm—an old man—returned to his place of great emergency it would be valid for a priest
of buginess for a couple of days’ work after to receive a confesszion and grant absolution over
having absented himself for several years. The the telephone. As, for Instance. were miners cut

constant ringing of the telephones so0 annoyed off from rescue and vet had telephonie communi-
him that he ordered them all removed, saying his cation with those on the surface, the church would
father and grandfather had prospered without not refuse absgolution because of the means by
the instruments and so could he. The business which it must be granted. Such an instance oc-

was local wholesaling and jobbing, taking nearly curred in Euror .- iz sald.
all its orderz by ‘phone. When the con-
venience was removed, the business fell off and S N S—
in three wyears the house went into bankruptey.
o e STEEL GRAVE FOR RUSSELL SAGE.—The

LUCKY NUMBER GETS RENT FREE.—A Paris body of Russell Sage was entombed in a steel
flat owner has hit upon an idea which is popular walled grave, so massive that it looked like a solid

with his tenants. On the door of every apartment ingot of the metal. The steel structure weighs
is a number. and on the first of each month the 3 tons and §s equipped with an intricate syvstem of
landlord draws a lottery, and the occupant of the  electric alarms, 'The steel box is 7 ft. 11 in. long,
flat the number of which proves to he the winning 42 'In. wide and 32 in. deep, cost $22.000, and is
one pays no rent that month.—Building Manage- stfung enough to resist repeated charres of dyna-
ment, mite,

TueDEAL SIGHTRESTORER

The Ideal Eye Masseur

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

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




I may want

SMALL MOTORS
All Variable Speed

Each
Alternating dental and ]eweIers motors. .525 00
Direct current ‘¢ % . 22, W
Alternating forge blowers..
Direct current forge hluwers e
Alternating current friction drwe matnrs
for Gnrdnn Presses, 100 to 2,000 im-
pressions per hour.. ; -
Same motor wound iur direct current

These motors are the newest improved wruhle speed
motors, and guaranteed for two years.

Send for booklet **B."* A thousand other bargains in stock.
GUARANTEE ELECTRIC CO.  CHICAGO, ILL.

MaKe Your Own Light

THE FAIRBANES-MOREE Elm:trlc Light Outfit gives plenty of good lght

Gas, Gasoline or Kcmsenc Engines for all purposes, from 2 h. p. up.
Cut out complete advertisement and send (0

Fairbanks,
Monroe Stresat, Chicago, Ill.

Please send me lllustrated Catalogue No. C 449 Gasoline Engines

t a moderate cost.

Morse @ Co.

------------------------

WaAING. ccasnenans ses
Street HO.ccivunssse

Castings
4 H.P.
Complete set, with Prints

$32.50

Finished Engine
$100.00

STATIONARY or MARINE
Nielson Motor Works

St. Joseph, Mo.

THE LARGEST
AIR-COOLED MOTOR MADE

5 HORSE POWER

Bore 6x6 inches.
Plenty o! cooling sur-
face. Mo engine ever
constructed with so few
‘working parts. Youcan
hold your hand on the
flanges after it has been
working all day.

Write for Agency.
Gasoline tank in base
or outside.

e
YOUR INTERESTS AND OURS ARE IDENTICAL

SEND FOR IT

My Revisep LisT oF MACHINERY
AND CONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES WITH 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
171 La Salle St. CHICAGO, ILL.

anera!; OIll or Wator

Tell us about the formations, depth. diameter holes: will aend

You Want Practical
WELL DRILLING MACHINERY

to develope that

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

THE AMERICAN WELL WORKS,

CHICAGO, ILL.

printed matter and can save you money.

AURORA,ILL., U.S.A.
DALLAS, TEXAS

Please mention Popular Mechanics when writing to advertisers.



Michigan, write:

but all machinery is bound to wear out.’’

repair.

long life, and no trouble.

0

OTTO ENGINES
UNSOLICITED PRAISE

Farrand Bros., proprietors of the Lakeside Stock Farm, Colon,
““*Our engine has run nine years without trouble,
They then ask for plat-
inum with which to tip the electrodes—a trifling and inexpensive
Nine years and just beginning to need attention.
average life of the cheaper makes is about fite years.
a moral in this for the prospective buyer—Get the *f @ft0?” for

0TT0 GAS ENGINE WORKS, Phila, Pa.

The
There is

Chapman Ecoromizer
1% horse, but tested to 3314

%r ecent above rated power.
N'T buy a CHEAP engine; it

doesn’ . Buy the simplest,
ah'uugmrﬂn’l':.d best d an-
ﬁla at the Iowmt(rmal @ price;
t'8 right, wd bulld them.
CHAPMAN ENGINE WOEREKS, Marcellus, Mich.

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

State your want.

HOULE MOTOR WORKS,
L BB0 East 51., Holyoks, Mass.

Fairbanks Gas E_n"gines'

Adapted for the use of gas—manufactured, natural or
roducer—ag fuel; also gasolene, aleobol or distillate,
ade in both two and four eycle types, In six styles,
inclnding  stationary, portable and marine, and ffty
glzges—from 1 to 100 H. . Wrlte us your needs and
we will send an expert to confer with you.

Our engines may be connected direct with pumpers.
compressors, holsts, generators, ete,

We =all Scales. Trocks, Valves, Transmission, Rall-
road, Factory and Mill Supplies, Machine Tools.

Catalogue free
THE FAIRBANKS COMPANY, NEW YORK
Albany Baltimore r. Me.
Boston Buiffalo Ha
New Orieans Phiiadeiphia Pittsburg
Syracuse London Glasgow
Paris Hamburg

THE OLD RELIABLE

JESSOP STEEL

IS YET OM TOP AND THE YERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
21 JOHN STREET, NEW YORK

CHICAGO FPOWER-BOAT SHOW.—The second annual
Power-Boat Show will be held in Chicage March 2-8, 18407,
and promises to be highly suceessful, with a large line of
exhibits,

i i

A NEW BTANDARD FOR BCREW THREADS.—The
Agsoclation of Livensed Automobile Manuofacturers’ stand-
ard screw Is a8 nmew standard evolved from the old U. 8.
standard as a basls. It I8 nothing revolutionary In any
sense of the word, but, on the contrary, it conforms to
the general practice of many machine tool and automo-
hile builders.

A finer thread than that of the U7. 8, standard has heen
found npeceszsary. and this new standard I8 Intended to All
thiz want. Like any new standard, it ean not be hoped
that it will be sdopted Immediately or universally, but it
in belleved that it will gradoally ereep Into use,

Considerable study was put on the dimensions of the
notd and heads; carefuol destructlve testz were made before
the standard was adopted, to make it absslutely certaln
that the nuts amd heads were large enough and that the
threads would not strip.

Tesiz were made with ordinary material and with the
material It s proposed to wse for auntcmoblle work, The
results were the same In both cases—ibat is, the screw
broke at the base of the thread Inslde the nut, which was
to be expected.

The material to be used for the serews In aotomobile
work (and which ean be easily worked in automatie screw
machines) Is about twice as strong as ordinary screw stock.
Mot only §s it strong. but very much tongher, being lower
in the irmpurlﬂpe:, and showing a very fine fracture, char-
acteristic of a tough stecl.

As time goes on, it Is probahble that these serews will be
found jn stock just as the ordinary U. 8. standard s now
found. This ecan not be done Immediately: it must be
aecomplished by merit—that Is. merit In this standard.

The Most Popular Gasoline Engine in the World

A high-class engine at a reasonable price

WATERLOO GAS ENGINE CO.

1021 Cedar Street WATERLOO, IA.

(

1
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Lathes

9-in. to 16-in. swing
High-grade serew-
cutting engine
lathes, with or with-
out compound rest,
taper,draw-in chuck,
milling and gear-cut-
ting attachments,
frietion countershaft,
metriclead screw,etc,

Send for catalog “B™

The Seneca Falls Mfg. Co.

102 Water St., Seneca Falls, N. Y., U. 5. A.

MAKE YOUR OWN CEMENT

Blocks, Fence Posts, Drain Tile
We fornish the Machines and Instructions

No Experience Necemary

Makin I
Big Hﬂm!y annngm?ﬁtﬁaarm

P T | e

“Star”

W LR T N A

- —_—T—_——

FREE

For examination. Bent at our expense
you mention this nd‘rﬂmaamtlnt.

Cyclopedia or
Modern Shop Practice

Four masslve volumes, Over 8,000

size of pag Tllﬂ inches. Bound in % red
moroceo len 000 angravings.

clally daa.ignﬁd for e machinist, tool mak-
ur,fuundrdrmun pattern-maker sheet matal
worker, steam and gas o
engineer, e ectriclan.at.e., who cannot

regular course,

a
REGULAR PRICE $24.00
SPECIAL 30-DAY OFFER, $12.00

us 2 down and $2 a month tnl.' five
nmngr if you keep the books. Cash pries
£10.80. * ‘}T- ﬂacuﬂ for them at our expanse if
aatisfac
noF only r{w{aun we make such a liberal

The
ofler is to interest the public in the extraordinary ad-

Bave Money on Tour Buildings
‘Write for Booklet and Prices

vantages offered by the regular courses of the Amerl-
can Bchool. A 200-page handbook sent free on request.

BRIEF TABLE OF CONTENTS

| The Reed Mig. Co., Box 118 Springlield, Ohio Making; Pattern Making, Machine
Dosign, Soraigr: Ganand O Engines, Producer Flants,
Automaobiles, Elevators, Steam Engine Smnm Turhine, Man-
GOLUMBUS || | seemeat of Dynamos and Motors; Forging, Shoet Metal
ork, Tinsmi , Mechanlcal Drawing,
GAS AND H AMERICAN SCHOOL OF CORRESPONDENCE
HANGLINEG E“gl nes 3116-26 Armour Avenue
Simple, Rellable and Economical Chicago, Il
Send for Catalogue 65 Mention Popular Mechanies, Nov., 04
COLUMBUS MACHINE CO., i -
umnb | ASOLI
Columbus, O, GILSON 2% %6Hot ENGINE

FAN BLOWERS. EXHAUST FANS.
PRESSURE BLOWERS. VENTILATOR WHEELS,
HEATING AND VENTILATION,
SEND FOR LATE CATALOGUE No. 24

EXETER MACHINE WORKS,

EXETER, N. H.

CEMENT BLOCK sm
MACHINE 100, BLOCKS
MOLDS for Clsterns, Sllos, Fence
Posts, Drain Tile. Write today for par-

ticulars, A.D. MACEAY & CO.,
#4 Washington St., Chicago, I11.

Bicycle, Auto, Marine and Stationary. Bookleton Request.

lBﬂr or Girl can ron it Bend for oatalogue
- GOES LIKE SIXTY

SELLS LIKE BIXTY
SELLS FOR BIXTY

36

Bent

= on

Ty - Free

Trial

; Pomping, Cream

A !'q?rp..ruml; Churn, &e.

i = - ILICH MFO. €0

98 Park St l’urt ‘i':"uhlngu:-n

Gas and Gmline Engine and I
Motor Castings 1 to 16 H.P.

We sell bine print drawings of elther 2 or & cycle type

THE GEBHARDT MOTOR CO.
2930 Hancock St., Philadelphin, Pa. l

SAVE MONEY by using Reed’s Carbornndam grind-
ln stand. Costs less than any other

does away with counter-shafts,
l’_‘.u.nt iron b{nms rednce cost of malr -
tennnes over 14 ; has loose pulley, and
dust-proof over-hanging bearings.
Luther Bros. Co. 25 FPoplar
St., North Milwankees, Wis.,
eolemakers of hand and foot power
grinders and sharpeners Atted with
Carborandum Grindlng Wheela,

e <

BEND FOR CATALOGTE F. ML

THE MIETZ & WEISS

OILxGAS ENGINES

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

GENERATOR SETS, PUMPS,
HOISTS, Evc.

l. “IETZ! 128-1238 MOTT 8T.

B

BT ynu want anything and don’t know where
to get it, write Popular Mechanics.

INVENT

FPatent Attorney, 896 F glrmt. Washington, I, C.

MEW YORK.
s
ing? "HOW AND WHAT TO INVENT ™
and “HOW TO OBTAIN PATEATS" ex-
lained FEEE. CHESTER W. BROWN,

; DON’T BUY GASOLINE ENGINES - ..icin-

npndntnaﬂom—eﬂ.indnm nes; revolotionidng ges power. hnqmuuhnuu
mounted on an small cost— or traction. Mantion this
‘ EMPLE PUMP G0, Mfre. ‘Lﬁ-m

B Chicage. o

THE T and 15th

m!lar gnscli
Quickly, sasily rh.rhd. o vibration, “ﬂﬂm.
TALOGUE,

. THIS I8 OUR FIFTY-THIERD YEAR.
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JOROLL SAWS

I will send this beautiful
design with 300 miniatures
and my illustrated catalog
of Scroll Saws, Lathes,
Fancy Words, Metal Trim-
mings and Tools, postpaid
on receipt of 15¢, or send fc
for eatalog only. Address

The POMEROY

Scroll Saw Co.
440 Asylum St,  Hartford, Conn.
Div. 2

ECROLL SAWS
FROM 50c TO $22.50

A0 Y OO L il ia RO 4 LW AN

Navaeny

Tue Piace toBuy MacHiINIsSTSTooLS

STEEL RULES with Handles

Held by friction at any angle. Handy in Hundrads

of P . Accurate, neat und well made. Widths,

lin., % in., 4 in..% in. Graduated In 100ths or Giths.
Price, 25¢ each, Postpaid.

J. A. BARKER

Fulton Building PITTSRURG, PA.

Agents Wanted
to sell my

line of
Machinists®
Toola

Just What YOU Need at Home

For doing the necessary repairing of “every day' jobs in
your home and doing them »ight
—there {3 no bett~r or more prac-
tleal artiele on the market than
the No. 602

“NAPANOCH”
Pocket Knife Tool Kit

It embodies all the Tools required
—a Pocket Knife—a Saw—a Heam-
er—a File—a Chisel—and a Screw
Driver., The Bag (which we pro-
vide) holds all the Tools—It can ba
carried in your pocket. No “hunt-
ing" or *fussing™ when you want
a particular tool—the NAPANOCH
is ulways “onthe job." Bent post-
paid on receipt of price—

$52.25
Guaranteed UNCONDITIONALLY

U. J. ULERY CO., 7F Warren Street, New York, N. Y.

9 to 13 inch Swing

List price, $85.00 and up accord.
ing to size. When ready to buy
send for Lathe Oatalog and prices

W.F., & John Barnes Co.
1) Ruby Bt.., ¢t 1 Rockford. Il

LARGEST ROOM IN THE WORLD WITHOUT COL-
UMNS.—The Imambra connected with the Mobammedan
moaque at Locknow, Iodia, saye Valve World, contains the
largest room in the world without columns, being 162 ft.
long, 54 ft. wide and 53 ft. high. It was hoilt doring the
great famine in 1784 to supply work for a starving people.
It is n eolid mass of concrete of simple form and still
simpler construction. In its erection a mold or framework
of timber and bricks several feet In thickness was first
made, which war then filled with cooncrete. The soncrete
wasg allowed about a year to =et and dry, when the moll
was removed. Although the building has been standing 122
years, it I8 said to show no signs of decay or deterforation.

5HP. $225.00 Two-cylinder

The most satisfactory Motorcycle on the market.
for eight different motors, 114 H. P.to 5

GEER GREEN EGG MOTORCYCLE

Discount to dealers

We also furnish castings
H. P., mir or water-cooled.
Motorcycle supply catalogue and list of second-hand Motorcycles from $40 up.

HARRY R. GEER CO., St. Louis, Mo.

Send for

SPECIAL
OFFER...

AND GREAT BRITAIN.
PATENTS PENDING.

03¢

EACH

THIS!

PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY

Bolts before and
after using the
Hawkeye . .,

Our wrench has more
uses than any other

FOR THE NEXT THIRTY (30) DAYS 3‘}'31,“531‘; ﬁcﬁdfﬁ wrench made,and can

s = be used as a plpe
MECHANICE ONE OF OUR WRENCHES, made with extra fine finish, at a special price of wrench, thread cutter,

85 CENTS each, posipald to any address. We make this offer in order to Intreduce the e
“Hawkeye” Wrench (1o new readers who are not aguainted with its merita, gfuﬁ:‘g ?hr;'crgfj% it ﬂg;

Order now or¥" The Hawleye Wrench Co., Marshalltown, Iowa & different dies.

e
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GAOULIUNE oULDULKIING LKUIN
AND BLOW TORCH

RS I =

can b: appli:d its ptrfact safctjr mnvenimct. and abuu
all its portability, instantly recommend it to the man who
solders anything, anywhere. Let os send you our little
booklet, with a story which while quickly read, is mever
forgotten. Shall we mail it?

INDIANAPOLIS, IND,, U. S. A.

EMMELMANN BROTHERS MFG. CO.,

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES

SHEPARD LATHE CO.
Al81'W. 24 §t., Cincinnati, Ohio

NO GUESSIHG ABOUT IT « » »

You put my Calipers over
vour work and you know

n an instant just what
it

: " size itisand how mue
small or too large,

Agents wanted. Send for
Catalogue and Special Discount.

| E, G, SMITH CO., Columbia, Pa.

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

WRITE POPULAR MECHANICS

FIFTY SNAP GASOLENE AUTOMOBILE
AND MARINE ENGINES, SECOND
HAND. WRITE FOR SNAPS.

NEUSTADT AUTOMOBILE &
SUPPLY CO., St. Louis, Mo.

B. F. BARNLES’
= ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Has
power cross feed and compound
rest. A strictly high-grade mod-
ern tnol. We also build a 8-inch
lathe, Desoriptive ciroulars of
F each lathe upon regquest,

......

WISE HEADS

Discussing the Merits of the

Grammes Circular Saw Vise

never fail to emphasize the fact that its adjostability
to all !'H]Eltlnnﬂ—.ihHLntE of protruding levers and
heavy jaws makes it the most ‘desirable Saw Vise
L= 1I'I.'|.'E:I11.I:l].

Pliable as a ball of putty. Stout as a chunk
of iron. Neat to look at-—everlasting to work
with.

Price $6.50—Thirty days free trinl. Returnable
at our expense, il not worth double the price asked.

L. F. GRAMMES & SONS, Allentown. Pa.

AGENTS WANTED. LIBERAL COMMISSIONS PAID.

Y B.F.BARNES C00.. Rockford. 0 |

One Vias,
Ons Bat 'GENUINE

Armntmhs Btocks

WE \\'II.I. SEND YOU

Dma
n. m for handling pipe from mn:l inch.

ON RECEIPT OF $10.50
Bend for Oatalogue of Qomplete Line,
ARMETRONG MFG. CO,, Bridgeport, Conn,

“Koeth’s
Kombination Kit”

Greatest invention of tha
Conceded by all who see it to be
the best 1hing of its kind now on
the market. 1858 Tools and
ne Puir Handles for all.
Made of tool steel, drop-forged,
highly finished and warranted.
Each tool eomplete within itscif
and 10 to 11 inches in length.
£10 worth of tools for .50 per
set, prepaid, Salesmen wanted,
Phenomenal inducements to live
men. Write for llustrated book-
let, ete.

KOETH MFG. CO.

108 Broadway Buffalo,N.Y.




Cyclopedia of Applied
Electricity

o :
APPLIED - APPLIED
RETRCT  BECTRCT  BETROY  Epcmom  BECTRIm ' SPECIAL FOR 30 DAYS
e e e e S —

APRM TTICAL GUIDE for all persons interested In electricity, A madlg_lreremnm work for the

I ol experienced workman who has no knowledge of higher mathematics. ve Volumes—2,600 pages
WM —tully indexed—slze of pages 8x10 Inches, naudsomalfy and durably bound in % Red Morocco,
Bbeasi®  Over 2,000 full page plates, diagrams, plans, sections, tﬂh]ﬂﬂ‘l ormul®, ete. Invaluable allke to the l.'!I-I
= pert and apprentice. Every sectlon written by an acknowledged authority. Frepared especially for
MLl | ractical, everyday use. Combines the best features of a text book and a reference work, as every vol-
ume s supplemented with carefully prepared list of test questions.

In order to bring to the attention of those Interested in electricity the

sm ﬂﬂw, rﬁﬁﬂlﬂf Dfiﬂﬁ s:m character of llznlli-E instruction in Electricity, we will send the books

on approval, express prepald. Look them over for five days. If satisfactory, send us
F R E E £2.00 down and £2.00 per month thereafter until paid for; otherwise notify us and we
will transfer the books absolutely free.
Two hundred page illustrated Bulletin, giving full outline of Electrical, Mechanical, Bteam
and Civil Engineering courses, Architecture, Heating, Ventilation and Plumbing, Mechanical
Drawing, Etc., sent free on request.

COUPON—Cuat out and mall to

Partisl List of Oontents. AMERICAN SCHOOL OF CORRESPONDENCE
Part 1. Magnetism—Eleetric Current—Measurements 8116-26 Armour Ave., Chicago, IlL
--Wirlng, Telegraph, including wWireless and Telauto- i Plosin siail mis on 66 Sir S riorar S
graph. rhr:ﬁ! rrﬁpaitl , one set “Oyclopedia of Applied Electricity,” on
Part 1l. Direct Current Dynamos and Metors, Includ- following terms:—If satisfactory, I agree to remit $2.00 and
Ing Types-Motor Drives-3torage Batteries. F2.00 per month thereafter until paid for. Otherwise I

2 § it will notify you within five days to gend for the books, Cash
Part 11l. Electrle Lightinge—Rallways—Management of with order §17.10. Money refunded if not satisfactory.

Dynamos and Motors—FPower Station.

Part IV. Alternating Current Machinery — Power | NOIM@....cocuiuiimimicmmeimirisassansaass
Transmission ~Mercury Vapor Converter. Street and No....... e e R e
Part V. Telephony, including Common Battery System City
—Automatic Telephone Wireless Telephony. gt

Mawiion rn'p'nlln.r Machapled, Nor "IF —

AUTOMOBILES $100 AND UP

Wa will mall onr large Illustrated Bargain Sheet of new and slight!y used Autnmobiles ro
recelpt of your name and address. This sheet shnws acourate pbotograpnaie views of more
4 than 50 Automebiles offered as low a8 §100. Write plaiuly to

X
J H. GRAHAM CYCLE CO., Inc.

-~ Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL
e ey e S T
HOLIDAY

ECTRM-BOOK FREE BSuRIAR

Shows all the newest high grade Electrie
i Supplies and Novelties at lowest prices in the
= world. T.LEWEY ELECTRIC CO., Milwaukee, Wis.

 Gasolene Motors 8 Gastings

A complata line from 1% to 10
h. p., for Hicyele, Automobile,
Marine or Stationary. Alsoat-
tarhable motoroutfits and Com

plete MOTOR-OYOLES. Send

WHY NOT STOP Pl ot

YOUR TROUBLES?
A “Wizard” Tubular
Does It,

Armature incased in
WATER-PROMOF nomn-
corroeding brass tuls.

All brass screws,

Friction, Balt or
Governor drive.

Brush-holders removed
without loosening seraws,

All parts polished brass,
Contact and Jump Spark,

A TRIAL WILL CONVINCE TOU. Mot popalar asd gatlifeclory Migeeis oo ihs ’Cmu
markal. Prios @ pepalar s sseching, Gmnqhﬂﬂhuhhmms-n:_ = o o

HERCULES ELECTRIC & NMFg. CO., INDIANAPULIS, IND, STEFFEY MFG. CO
20 DAYS' FREE TRIAL. 724 Langsdale Ave. Girard Ave, & 30th St., Philadelphis, Pa,

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.

5 Scbastian Lathe Company, 107 Caivert St Cincinnati, 0.

Please mention Popular Mechanics when writing to advertisers.

e




THE BEST BOOK ON AUTOS

For Owners, Operators and Repairmen
Giving complete instruotion in the eare, construetion and opera-
tion of all types of motor cars. Fully illustrated. Price $2 post-
peid to any address, Money retunded if not satisfactory. Order
today. Catalog of machinists’ books free.

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

o Blcycle "s” Motorcycle

at small cost by artaching the
solf-sturting

b P Erle 2 h. p. Fower Outflt
PP Thia includes all parts by which
P N i ? I'&. anyiune can ensily make & power-
L AN ful, durable motﬂt’cr vla.
- =] Weight 43 olte to frame.

= =] Weight 48 Ibs. B to f
N[\ Speed 2 to 80 miles an hour, A hill
il |t T || mber, Hundreds in uses send
ptamp for gutflt catalogu

thrn:nh Equlpnunl Co., 60 Lake S5t, Hnmmnndapﬁﬂ. N.Y.

ON THE MARKET & YEARS

Efficiency of Engines Ircreased
Through Perfect Ignition
Send for Bulletin No. 58

THE U. S. BATTERY CO.

Box 627 Kew Rochelle, N. Y.

GASOLINE ENGINE EXOHANGE ‘l

OMAN'S AUTOMOBILE EDUCATOR

Exit the Tire Association. Enter SNAPS
with speecial prices on all makes of
tires, Write for Snaps.

NEUSTADT AUTOMOBILE &

SUPPLY CO., St. Louis, Mo.

Fnr Slatiunary Gas,
Gasoline and 0il Engines

No Renewals—Except Water
EASILY INSTALLED

BUY, SELL AND EXCHANGE NEW AND SECOND-HAND

AUTOMOBILE
4 AND MARINE GﬂSOllne Englﬂ
‘Wa pell New Engloes, taking 0ld in Exchange, allowing ruu

market value. 100 first-class, second-hand engines on hand. Write
for Catalogue. Lowest Prices. Largest Assortment in America.

GASOLINE ENGINE EXCHANGE, 842 S, 18th 5t., St. Louis, Mo.

Electric Light Outfits.
( Booklet free.)

RICHARDSON ENGR. CO-, HARTFORD, CONN.
“Quick Action”

IGNITING DYNAMOS and

You will not regret it. Every
nl“ SPAHK PL“G Plog Guaranteed. Complete s
CE

—| TRY OUR

Jump Spark Coils

FOR ALL FURFOSES
m% Double, Triple and Quad-
& for Stntli:rn.arr Engines and

E s .5 m{;hiles} Gumia.n In every
he moet Reliables Sparkera o partlt-u ar. Fine Yibhrator.
: e Lla.rkat?l i o SEND FOR CATALOGUE D,

THE KNOBLOCK HEIDEMAN MFG. CO.

BOUTH BEND, IND.

Take the Place of Batteries

I THOROUGHLY RELIABLE ‘7

Adapted for Pleasure and Utility

{ Will run faster than an auto and cost of 1naintenance
I | a trifie. r .k
| GELIVERY ATTACHMENT in daily use by leading business | :Fﬂ- i » “a a
| .

houses—A TIME AND MONEY SAVER. |

SIMPLICITY OF GDNETRUCTIDN AND FINISH UNEXCELLED. WRITE FOFI GATA.LUGUE

Fowler-Manson-Sherman Cycle Mfg. Co.

Clinton and Fulton Streets, CHICAGOD, ILL.




POINTS FOR INVENTORS

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

2. Beleet a good patent attorney, pay him $5
to find out whether your invention is new and
patentable, and have him send you copies of the
patents which he finds most eclosely resembling
your invention.

3. If there are real differenees 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 superficial, and
do not add to the commereial value of the article,
don 't waste any money in getting a patent.

4, If you eannot afford to apply for a patent,
give an interest in your invention to some good

business man who will furnish the mnecessary
" money to get the patent and build a satisfactory
model or sample of your invention.

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

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

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

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

PoPuLAr MECHANICE PATENT BUREAU,
160 Wasbkington Street,
Chicago, Il
Branch office at
Washington, D. C.

|

The EDISON SPARK COIL

puts B3 per cent of the battery’s en-
ergy into the spark that ignites the
charge in a gas or gasolene engine.
This was shown by tests :
recently made at the Uni-
versity of Michigan. It
contains more copper
than other coils, but large
output has enabled us to
cut the price from $3.25 to
$2 50. With the Edison
Battery it is the cheapest
ignition device.
Ask for ““Battery
Sparks."

EDISON
Manufacturing Company

2z Lakeside Ave., Orange, N. J.
31 Union Square, New York

304 Wabash Ave,, Chicago
25 Clerkenwell Road, London, E.C.
=

Curtiss AIR SHIP MOTORS

T H. P. 50 Lbs. |
Now used by every successful Aeronaut.

HIGHEST AWARD WORLD'S RECORD
Portland Exposition Urmond Beach, Fla.
HEND FOR CATALOG C

| G. B. CURTISS MFG. C0. _ Hammondsport, N. Y. |

TYPEWRITER IMPROVEMENT.—Hobert Eogene Tur-
“ET. an 18-year-old boy, has Inovented a mechanism which
e:.:g_-cted to greatly simplify typewriting machines using
device i3 a paper carriage, which Is returned auto-
mnth-n]]:r when the end of the wrlting lloe I8 reached, or
from any desired point of the wrlting line, and simnl-
taneonsly spaces the lines by the operator touching a key
on the keyboard.
———

EXPOBITION OF LIFE BAFEGUARDS.—An exposltion
of devices for safeguarding the Jlives and members of
working men and women and for preventing aceldentz to
the public in general from machinery, and other industrial
devices, will be held in New York City, Jannery, 19097,
The exposition wlill include model scaffolding, protective de-

vices for steam, electrical and acetylenic machinery and
apparatus, for mining and guarrying, fire protection "And
preventlon of explosives, and safety devices for all induos-

telea where dangerous machinery g used; also ventilation
By Elems,

A el e,

FIFTY-CENT BOOK WORTH §5.—The following letter
explaing lteelf: “Popular Mechanles, Chieago: While rid-
ing on one of our street cars this morning, as T was glane-
ing through “The Shop Notes for 1904," which I just received

from you, & man called my attention to the book, asked
me the price, looked It over and handed me 50 cents, and
sald: at ook I5 worth $§5. Will you have it sent to me

immediately ¥ His address you will find Inecloged. Wish-
Ing you grand suecess, 1 remailn, Yours very truly, Chas.
Edwards, Jr., 2623 E. Preston St., Baltlmore."'

PAT ENT S coAranteep

¥ FProtect Your Tdea! (iunlde Book FREE
Send sketches and description of invention for

FREE SEARCH of Patent Office Records and
Report as to patentability.

EI El vnnﬂ'.l Registered Patent Attorn

Box 71 Washington, D.

PATENTS

Careful attention given to the prosseution of business before
the patent office. Fatents procured and no attorney fee called
for until patent is allowed. (23 yoars ezperience.) Write
for “Inventor's Guide.” Address

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

Please mention Popular Mechanics when writlng to advertisers.



PATENT

SECURED PROMPTLY and with special
regard to the Legal Protection of the

Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FEEE UFON REQUEST.

Consultation Free.

No charge for opinion as to the patentability and Commercial Value of Inventors' Ideas.

HIGHEST EREEFERENCES FROM PROMINENT MANUFACITURERS.

SHEPHERD @ PARHRER, 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
line areinvited 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,

HGRH'I"IES MADE TO ILLUSTRATE CIRCULARS,
CATALOGUES, OR ADVERTISEMENTS,

perfectly. Our prices ars reasonable, all work
_ guaranteed—Ilet us figure om your job. .. s

WARITE FOR BAMFPLES

ACME ENGRAVING CO.

s 157 Washington St - Chicago
—

ATENT PROTECT YOUR IDEAS
Send for INVENTOR'S PRIMER,
N0 PATENT, NO FEE.

Patent Advertised FREE

MILO B. STEVENS & CO0., ™%

885 Fourteenth Bt., WASHINGTON, D. C.

Branches at Chicagn. Cleveland. Detroit,

Clean, bright, showy, cunts—bringing out details |

“Duaring the past 10 years Mr. Bhepherd, of Bhepherd &
Parker, ha.a obtained foF us a great many important patents.
We have no hesitation in heartily recommending him to any
one having need of the services of a patent attorney

HALLWOOD CABH REG. STE:R. oo,

Mr. Parker on November 1, 1903, resigned his |ﬂ:o=l|:im a8 an
examiner in the U. 8. Patent Office to enter this frm.

Address, 210 Dietz Bldg., WASHINGTON, D. C.

THAT PROTECT

PATENTS "ano pav

WATSON E. COLEMAN

Ragistered Patent Attorney
626 F St., N. W, WASHINGTON, D. C.

Advice Free; Highest References; Best Servica,
Booklet r.x-l

LET ME SELL::: i
IY““H PITE'TE::::: :::;;

perience,
Patent Balem exclusively. [f you have a
PATENT tor sale, call on or write

WILLIAM E. HOYT

PATENT SALES SPECIALIST
290 (J- BROADWAY NEW YORK CITY |

A COMBINED

Metal Punch and Bolt Clipper
HANDY TOOL GO.

Ask your dealer for thmu vrwrite for prices BELLEVUE, OHIO

PATENTS S[ILI]

ON COMMISSION

If you wish to buy or sell a patent write for my booklet “How
to Sell a Patent™ or my list of patents for eale.

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

PATENTS

at low cost, How tosell a Paten d What to
nv-ent for Pmﬁt, Gives Muchamn ::Emﬂt: im-
nvent.arn Full of Money-Making Patent Informie

Hlulh ]
i’l E FREE to all who write.

ﬂ'“E.I.H! & BROCK, Patent Attys.,
818 F. STREET. WASHINGTON,; D. O,

YOUR IDEAS

$100,000 offered for one in-
=‘,‘ , yention; $8,500 for ancther,
-_».',r. ‘Book “How to Obtain a Patent” and
N “What to Invent” sent free. Send
- rough sketch for free report as to
patentability. We advertise your
, patent for sale at our expensa.

ﬂ:ﬁuf& thmdlu. Patent .llturnnrs,

=PATENTS that PROTECT

Taven on regeipto

6 cte. Btam
R.S.% A, B.LAGEY. Washington D.G. © - Estab. 1865,

™ We give you rrooF of the money value of the
patents we procure.—L. & L.

ATENTS

P

ONE MILLION DOLLARS
EVANS, WILKENS & CO.

Mew York Officesa:
132 Nassau Street, New York, N. Y.

GUARANTEED. PATENTS SECURED OR FEE RETURNED,
Send model or sketch for free report as to Paten*ability. Send
for finest publications ever issued for free distribution “HOW TO
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS
illustrated and described, and “WHAT TOQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

offered for one invention, $16,000 for others, Patents
advertised free in “WORLD'S PROGRESS.” Copy free,

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



POPULAR MECHANICS

Journal Bldg. - =

EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventionms,

The first step to take in
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent

How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose,

Row much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

How to handle his patent to
get the most money out of it,

Where and at what expense he
can have working drawings made
of his invention

Where and at what expense he
can have models or experi-
mental machines made,

should send his questions fo

PATENT

BUREAU,
Chicago, IIl.

“MR. INVENTOR”

OUR BUSINESS 18 TO

Perfect, Develop and Manufacture

YOUR INVENTION. ALL MODERN FACILITIES

ARE CURS, AND WE ARE AT YOUR BERVICE.
WE EMPLOY EXPERT MECHANICE OM

Jpecialties, Dies, Punch [Dork and Modeils

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

MONARCH TOOL COMPANY
1Z4 Opera Place, CINCINNATI, O.

HOLDING POWER OF RAILROAD SPIKES.—The For-
est Bervice of the United States Department of Agricaltore
has completed a series of tests to determine the holding
power of different forms of railrosd spikes, says the Hail-
way Hevlew, The tests were made on ordinary commercial
ties of loblolly pine, oak, chestoot amd other woods. The
gpikes used were of four kinds: common driven spikes, n
driven spike which has ahout the same form as the com-
mon spike with o lengthwise channpel on the shle away
from the rail; screw splkes of the American type; aml
serew splkes similar to those in use on European  rail-
roads, and difering from the American spike mainly = the
manner of finlshlng the thread under the hegd . d0m-
mon and the channeled apikes were driven Into the ties
In the usnal manner o a depth of 5 in. A hole of the
same dizsmeter as the spike at the base of the thread was
bored for the screw spikes, which were then screwed down
to the =ame depth as the delven splies. The tles were
then illnl'l.'l:l In the testlng machine and the force required
to pull each spike was recorded. The average force re-
quired to pull rommon spikes variez from 7.000 T, in
white cak to 3000 b, In loblell vine, and 3,080 Th, in
chestnnt.  The holding power of the channeled saplke s
somewhat greater. For example, about 11 per rent more
force, or 4,000 b, 18 required to pull it from the Iohlolly
pine tie. The two forms of serew spike have abont the
pame holding power. ranging from 13000 1b. in white
onk to §.400 Ib, in chestnut and 7,700 1b, in loblolly plne.
There is A marked difference between the behaviof of
driven and screwed spikes In Enote and in clear wood,
Knots are brittle and lack elasticity, so driven spikes do
not hold as well in them ag In clear wood., In the case of
COmmon aﬁ[krn in loblolly pine the decrease of holding

wer In knots §s as great ss 250 per eent. On the other
and, screw splkes tend to pnll sut the whole knot which
they penetrate. This increases the reslstance so much that
in loblolly pine the increase of holding power of screw

epikes In knotz Iz aboot 35 per cent over that for clear
woddl

A

FOLDING EEKATEB.—Fnld perfectly flat and to sach
smnll dimensioms that they can be earcled in the pocket.
A leather wallet with two pockets Is supplied with each
pair, and when closed the package I8 % In. wide, 1 In.
thick and the length of the skates.

—‘._'._..‘.—_

CORY INBERTS are belng used in the face of Iron pul-
leys to secure better trapsmitting results in the hell, and
are alse used In the face of metal friction clutches, An
fncrease of from 50 to 100 per cent is claimed. They are

alzo being n=ed in brake shoes on strect rallways and in
the tranamlzsion gear of automohiles,

B I
Watering & lawn onee won't keep it greem the rest of

the year. Advertising once won't make any moticeahle dif-
ference In the annnal profits, —Judicions Advertising.

USE OUR FACTORY

We are equipped to handle experimentsl and die work snd Yght metal
manufactoring. Our superintendent has had over thirty years” practieal
experience in such work. FPaetory in Chicage, [Il. Low prices, prompt
sarvice. Bend particulars for estimate to

C. E. LOCEE MFG. CO., g8 Cherry 8t., Kenselt, Ia.

| Can Sell Your Patent

My new method brings quick resuits,
Bend for booklet.

O. J. HAEGLER,

Philadelphia, Pa.

21 So. Broad St.,

Flease mention Popular Mechanics when writing to advertisers,

1
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Try the “New Way”

the “New Way”' you can secure this table and 125 other articles of |
the latest desigm of Mission, Arts and Crafts and other up-to-date styles of
forniture at one-fifth the usual cost. We furnish all the material which is
of the best quality alreadrtpnpmd with complete instructions. You set it
up. Boysor girl:. can do i sfaction guaranteed or money refunded.

og and price list sent postpaid on reguest

THE NEW WAT FURNTTURE 002283 e st

“K NIPE” PATENT| |
a2 BALL BEARINGS

For lght and medium walght.
Thruat. t)-r Wedght or both.
inch Shaft and a
o fitting—just push them on.
lﬂc. in stampa for samples,

PRESSED STEEL MFG. CO.
545 The Bourse Philadelphia, Pa:

Let Us Act As Your Factory

We have oneof the beat equipped shops In the United States
and can tnrm oul your work for you cheaper than you can
posaibly do it yourself. Send drawings or Im.:ilL]q for eati-
mates on dies, tgols and smanufaciure of your article in i
quantitles.

Metal Specialties Manufacturing Co.
1824 W. Randolph St.,, Chicago,U.S. A

SplitdorF LaboratorY

{Established 1858)
¥YOoU HAVE AN IDEA and ulre exaet workmanship to
fully demonatrate its POSSIBILITIES. WE MANE A
.!“l' CIALTY of MODEL MAKING and EXPERIMENTAL

ORK.
YOU WANT THE BEST WORKMANSHIP—-WE HAVE
the latest improved machinery and the highest engineer-

For examination, BSent on request at onur
expense if you mention this advertisement

New and Enlarged Edition

CYCLOPEDIA
of DRAWING

Four v.lumes, 2000 Eafﬁl-—!ﬂza of page
T x 10 inchea, RBoun red morocco

leather., A complete hama study course
in drawing!

$12 Forthe Next 30 Days. RegalarPrice $24

Yom have five days to Inok the bonks over,
If eatisfled send ua $2.00, and $2.00 a month
for five mo~ths. If you don't wish to Keap
the books notify us and we will nami for
them. QCash pnm‘licfﬂﬂll. ‘Tha %

that w- make & a liberal r is to
intares the public in the extraordinary

ad the res:{l;:
oimﬂl BULOUL.

[ ."tult, . ble to hel 4 BRIEF TABLE OF CONTENTS
Wi abla to he U En
il B0 Plovmeg 13 Arve ot am Tatoratns "IP ¥° | ] Mot e asting 1 Do A0 Ink and Wadb; Wabes
Bloek 21 giad:’ I“np E.-m- sl? DEATDRT W YORK CITY | tﬁ‘u%lr]ilr?u hndgl and h:dm Architectural Lmtartng,
. SRS Roman Urders of Architecture; " Worki. g Bho =

Ootnics and 5 t Design,
ing, Tins bm e aen T

WE MANUFACTURE TO ORDER
T b .t zn-mt:. hnnugt ‘M“.imil:hl:ihﬂuﬂ ||l.mHhurmuh
DIES, TOOLS ano v:'ﬁm;i..ﬂ-::ﬂ'mﬂ:: FREE on request.
AUTOMATIC NJACHINES AMERICAN SCHOOL OF CORRESPONDENCE,
ALSO HARDWARE SPECIALTIES 3116=26 Armour Ave., Chirago, Ill,

Mantion Popuolar Mechanics, Nov,, 08
AND PATENTED NOVELTIES

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

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIS.

1 SELL PATENTS

CHARLES A.SCOTT 896 5irtsis 5™

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of
ﬂi'r;:l&'u emplﬂﬁﬂg—_ men.

If you have no agent in this plant send me full particulars with
statement of commissions paid,

Name

Street

City




1168 ADVERTISING SECTION

Learn BookkeerinG Free

Would you llks to succesd in business, to obtain & good paying
positiony to secure an increase in salary? Would you possessths
capacity that directs and controls large business enterprisest If
0, vou should fullow the example of Mr. Edw. Chapman, of No, £
806 S0, gth 5t., Goshen, Ind., who largely increased his salargy £ 0

afler l.u.k;:-.g our course, A knowledge of accounts increases your Y i FREE
. L.

opportunities a hundred fold, Our method excels all others. You

can learn guickly at home, without loss of thue of money. We
Euarantee it.

A GREAT BOOK FREE y e : &chr e i

“ How to Become an Expert Bookkeeper™ isthe | . B s W i o
title of an extenaive treatise on Bookkeeping and Business, e R Sy ]i'
tells of the best system of accounts ever devised, and explains how P g.lf. R
FOoSIfion

or You.

just the book for beginners and experts alike, Toadverise oug
system we will give away g,000 coples absolutely free, withoutan
condition whatever., Simply send your name and address ;
recelve the book without cost, Address s

Commercial Correspondence Schools,
19 P Commercial Bldg., Rochester, N. Y.

It l Fenat
you can make more money and better your position in life, 1t is A
B

NEW BOOKS

9 ]
Who S SWlﬂ lﬁ? DIARY AND TIME-SAVER FOR 1907.—Full black or
red leather, gold stamping, gilt edges, vest-pocket size, 25

?E?lm' Laird I& IIjI_.cazu Dhimgo.i i{mitnins memorandum for
- i ¥year, calendars, astrologleal signs mesnis  changes
Hﬁ’! one Df ﬂ]E hlghﬁt for 1807, medical data, maps, wax 1;}4:1;;»?;'r stamp and ticket

authorities in the world holder, ete.

on Engineering. TELEGRAPH SECONDARY CELL INSTALLATIONS.—

By Arthur Crotch. Cloth, 180 pp., 100 illust. Price, 75

" . . cents. Guilbert Pitman, 85 Fleet Bt., E. C., London. A

H]S books are written in practical work on the charging and management of sceumu-
. . lators.
plain language for plain Ao

1 ELECTRIC BELLS, INDICATORS AND AERIAL LINES.

peoplie. —By l.'ml:;zrlo Z-.;du. Translated hrﬂq. R. Bottone, ’iE!Elrth.

. . 13 . 120 pp., 1llust. Price, 60 eents. Guilbert Pitman, 85 Fleet

His motto is a  Written St::i Eilcﬂ London. L’Hlielwl Iirttle book is fl.ll!.;rE Eiplanamriti

te vt e all the t +d, e

EXPI'ESSI}F so you can un- :: rufusse 1?:“ o make a e apparatus requlre 48 we

P 1 ———

derstand it. MANAGEMENT OF ELECTRICAL MACHINERY.—By

= . Francis B. Crocker, E. M., Fh. I, and Schuyler 8.
Engineers endorse his Wheeler, D. Sc. 12mo. cloth, 237 pp., 134 illust. Price.
£1.00. The D. Van Nostranid Co., New York. A revised
wnrks because h= tEﬂS and enlarged edition of Practieal Management of Dynamos
the truth and Motors, Gives simple directions for the practical vse
- and management of all electrical machinery.
Beginners praise them, JOURNAL OF THE FEANKLIN INSTITUTE. —Complete
geta, comprising 160 vols., from Jan. 1, 1826, to Deer. 1,
because he makes thF 1905. Address Franklin Institute, Philadelphia. Pa.
I‘DBd easy to master their WIRING A HOUBE.—PBy Herbert Pratt. Pamphlet form,
tl"a{[ﬁ. 25 pents. The Derry-Collard Co., New York. Shows every
step In the wirilng of a modern bouse, and explains every-
You ought to know more about thing clearly,
: — .~ —
his books. Ask us to send you
illustrated matter FREE. We pub- CATALOGS RECEIVED

lish Swingle’s booka.

Frederick J. Drake & Co.
350 Wabash Ave. :  Chicago, Il

FEED WATER HEATERB: Bims Co., Erie, Pa.

MEDIUM SPEED AUTOMATIC FOUR-VALVE ENGINES:
Atlaz Engine Works, Indianapolis.

DIES and DIEMARKING

A ghop book by & shop man and intended for 8hop work I

100 Pages. 100 lllustrations
100 Cents. Send For It.

J. L. LUCAS Bridgeport, Ct.

R e e e e e G ALY
FHEE Buu Tells how to build Walks, Floors,
e e s troughs, eisterns, roofs, tanks, ete.
Cheap, sanitary, everlasting. Given to any person
sending 50 cents for a year’s sub- l]" BEM["T
peription to our practieal paper.

THE CEMENT ERA., :: 45 State St., IT; MICH.

BY MERELY SENDING A POST CARD

u will receive by return mail, a eatalog of books which is made up especially of volumes partien-
urly adapted to General Reading, at unheard-of prices. This is Jjust issned and eontains aside from the
above, many excellent Publisher’s Remainders, some good Americana, all offered because we need the
room for our importations just being received. All we require is your name and address. Do not miss
the opportunity.

THE BURROWS BRDTHERS:CO.. Dept. B, Cleveland, Ohio

g L S T e Phemmislan BAacrkhamisce swbham wreltinmna #a asdverticare




= 1HANDBOOKS

WE have been able to secure a special edition of handbooks on a wide range

of practical and useful subjects. Handsomely bound in Art Buckram,

they cannot be bought anywhere else at any price. 'We want you to sub-
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months.
Here is our offer: To those sending us their subscription with $1.00 before
Oct. 1st we will mail the magazine every month for one year, and in addition
send FREE your choice of any one of these valuable handbooks listed in the
coupon. These handbooks of 64 to 96 pages each contain a fund of practical,
authoritative information on the subjects treated. Each handbook is profusely

illustrated with full page diagrams, half-tone cuts,
d_;

line drawings, etc. Size of page, Tx 9 inches.
ENGINES

TECHNICAL

WORLD
MAGAZINE

ew €] A new publication with a new field, different from
all other magazines, Everything is told in a simple
and interesting way, by able writers, and is fully
illustrated with photographs from life, § Appeals to
every ona who wants io know how and why things
are done. It appeals especially to those who desire to

GAS AND OIL

et

—COUPON—MAIL TO-DA Yy S—

Technical World Magazine

311626 Armour Ave., wiicagu, [IL

In pecordance with special offer
I enclose the sum of ONE DOL-
LA, for which send me your
magazine for one vénr., and the
g:;.dmk indicated by ‘X’ In st
oW

Fresh

keep posted on the latest things in science, invention
and engineering. Ninety-nine people out of a hundred
have some mechanical bent, or at least are interested

Gas and OQil Engines
Freehand Drawing
Valve SHttlﬂ'
Electric Wiring

vig'nrous La some u:t_ant in_ nngiﬂeerinlp:mauers. They m-él'l.!r' n.ﬁt
e trained in engineering or in the use of machinery,
but they like to talk intelligently about such matters, g::;m'rﬂ':t':':ﬂ“
and, above all, to understand them, Hydraulics
Ins iring If you are awake, alert, ambitions, you can't afford E:Eﬁ: E.”LT.:.’:
p to do without it. Tele Imfnaf truments

After a three month’s trial, if you don’t
want the magazine tell us so, and get your

money back. That's fair, isn’t it ?
WRITE FOR rREE S~mPLE COPY

and Batteries
Telegraphy
Indicators
Telephone Line Con-
struction
Refrigeration
Pengnl:tivc Drawing
| Mechanical Drawing
The Steam Encine
Fop. Moch. 11-0

CITy
M Electric
N -t

Please mention Popular Mechanics when writing to advertisers.



THE 1906
POPULAR MECHANICS

SHOP_N_OTES

This is Vol. II in our Shop

Notes Series

228 Pages--667 Articles-—-Over
soo Illustrations

A Gold Mine of Intormation---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
ot Popular Mechanics During 1905

“Indexed So You Can Find It”

Vol. 11 Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. 1.

900 Pages-385 Illust’s.

Contains Nothing Found
In the 1g9o6 Edition

Price 50 cents, Postpaid

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

2
&

e
i

The demand for our Firemen and

- Brakemen graduates Is greater than
we can supply. If you want to eiarn

65 to $125 a month. fit yourself for a

osition at onea,

W teach vou by

mall and asslst you to a position when
eomspatent. Course s practical, easy to
learn, endorsed by rallroad managers and
school 1s conducted by railroad officlals,
Hundreds of positions open. Catalog {ree,

The Wenihe Rallway Correspondence School,

Box 652

Fly wheel, weight and diamester

Foondation for gas engine

Foundstion, *'any old foor™

Foundation, object in

Foundation, depth of

Foundation, dimensions of

rnund.l.'l.mn, !!m"hl: of

Foundation, eoncrete

Foundation, eapped with stone or
timber

Feeding gasuline by gravity
Feeding gascline by pump method
Fire insurance companies requirs

Fuel consumption

Fuel consumption under full load

Fuel consumption in relation o
L

Fuel sonsumption goarantes

Fuel comsumption, rules to follow

Fields of dynamo should run cool

Firing every charge takeni

Feed 'mm iuui

Feed losa fuel

Freeze up water jacket

Fire resulting from gasoline

Gasoline

Gas,

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

THE PRACTICAL GAS ENGINEER

Fifteen Pages of Index like this:
5th Page Index

Freeport, 11L

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

By Dr.E W. Longanecker,
a Gasoline Engine expert
of lweivegtars'ﬂpﬂlen:u
with Hydro - Carbon En-
gines.

It is a complete, plainly
written work, containin
the practical points need
by a purchaser, owner or
operator of a Gasoline

otor.

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

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

400 Madison Ave., ANDERSON, INDIANA

LINING LEAKY FREIGHT CARS.—To prevent
loss of grain in transit where the cars are leaky a
liner i3 now availlable made of tough paper stock.
The material to line a car is made in four sections,
and Is fastened to thg sldeg and ends of the ecar by
means of tacks with large heads,

ELECTRICAL HANDBOOKS
10 CENTS EACH

1. How to Make a Dynamo 14. How to Make n 1-8 H. F. Dy-
2, How 10 Make s Telephona namo or Motor
3, How to Make an Electiric Motor 15. How 1o Make & Toy Motor
. How to Make & Storage BEattery 16. How to Make an Elecirie Ball
. How %o Make & Wimshurst 17. How to Blake a Telegmaph In-

4

b

Electric Machine

B. How to Make s Magneto Ma-

cliine

7. How to Make o Medical Indue-
tion Coil

8. How to Make & Pocket Ac-
cumulator

8. How to Make a Plunge Battery

10, How to Make s Voltmeter

11. How to Make & (alvancmsmeter

12. How to Make & Hand Dynamo

13, Hnt to Make a Talking Ma-
ch ne

strument

18, How to Wind Armatares

18. How to Wind Field-Magnots

20. How to Make an Ammeter

1. How to Make a Thermosiat

22, Motar Retation

23. How to Make an Eloctric Sold-
ering Iron

24. How to Make a Emall Elecirie
Heater

25. How to Make an Eles. Furnace

98 How 1o Make a Hand Feed Aré
Lamp

BUBIER PUB. CO. " iss.

E—

— , T ¥
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[ Going to Put It on the Market?

You have the article ; we have the brains and the equipment for making itat the lewest costs
We munufacture and ship all kinds of Bpecial machioery en contract.

LET US ACT AS YOUR FACTORY

OHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 63 to 65 S. Canal Street, Chicago.
| LONG DISTANCE 'PHONE, MAIN 839,

NEERING & YOUR OWNBOA
NGINEERING =2 BUILDYOUR QWN'BOAT
__E_; e A S PUT ) ) it gt Dy 4
N =2 Yon will be as. THOUSANDS b TN , T —

w‘!ﬂ:hlwuﬁrﬁﬂ OF DOLLARS i B el R Ao

book. Tt ells you how IN THE POCKETS - e R

our practical mail cour-
g8 enable thousandas to
BHITL Em'd galaries and positions. We
helped them do it. 'We can do the same
for yon. Coursia_in Electripal Engine-r-
ing, Bteam and Machanieal Engineering,
Electrin Lighting, Rallways, Telearl&hr.
Mechaniral Drawing, Dynamo Ten-

ders, Hnmr?a*n; E‘Enrt- .J.ﬁ“' Gwm

[ ] (-1 LTI ] oW w

I'R‘El'.'- provided, free of ﬂ:riu. with eur
Referenon Lltenry aod » ool of Rlectrisal Ap-
parntis.  Writs for our fres Nimirated book.
ELECTRICAL ENGIMEER INSTITUTE

Dept. &, 240 A'W. 23d 5i., New York

10,688 novices— most of them with no tool ex-

rience whatever—bmnilt boats by the Brooks Sys-

m last year. Ovwver tifiy per cent have bullt
their second boats,  Many have established them-
gelves (n the boat bullding business,

1f you can drive a nail and cut out & piece of mate-
rial from a full sized pattern— you can build a Csnoe
—Eawhoat—Sallboeat—Lanonch—or Yacht—in
yonr ieisure time—at home,

The Hrooks Bystem consists of exact sized
printed ?er Putm rné of every part of the boat—
with dam ed instroctions and working i1las-
i eations showing each step of the work— an item-
fzod Hlu of material required and how to ss-
cure it.

All you nead is the patterns costing from $2.50 up
and materials from £5.00 up. Only common house-
hold tools required.

We also furnish complete boats In the knock-down
form—ready to put together,

Batisfaciion guarantesd or money refunded.

OUR BlIG FREE CATALOG
tells how you can build boats all styles—all sizes

BROOKS BOAT MFG. CO.

{Originators of the Pattern System of Boat Bullding.) G
3711 Ship Street, BAY CITY, MICH., U. 5. A,

STUDY 5/ cCrietronbence.

Fourteenth Year
LAW Prepares for the bar of any Btate.
Improved method of ingtruction, eom-
bining the Text-Book, Lectore and Case Hook
methods. Approved by the bepch and bar, Three
ursea: Uollege, Post-Gradoate and Buosiness
w. Uniform rate of tnition. Bend for Catalog.

i School of La
Chicago Corrsanonen eene

NIRK g ““How to Remember’’

Sont Free to Readers of this Fublication

KEYTO .. You are no greater Iﬁ_t\:!'rn:t!:l:r }.I:L“L memory.
SUCCESS indlon, oomestitien; drrdieps ol Bamd For Mons Bkt

DICKSON MEMORY SCHOOL, 705 K imball Hall, Chicago

Leather WatchFob =12

aEan posT B

stration shows exact size of our Leather Initial Watch Fob. 1t can bé worn
uT-hJ.il“!:h fob or as & chatelaln or on the belt as an ornament. You may have an
initial l{m wigh. We cheerfully send your money back if yon sre not perfecily eatl

chéi m 8¢ an advertisement.” With every fobh we sénd you &
ok é.}raffugzrmmundtd llld.pllll'!,uﬂd mnmhi
b

B ple iy. We put a coupon below so you will
ot haweto wriea etier, Simply f1 7% the Bank sna e THE STAR MONTHLY, Oak Park, Iilinois.

] e ——— c== GUT OUT HERE :==== == e ———
The 8tar Monthly, Osk Park, I1l. GENTLEMEN: pend me one Leather Initial Watch Fob with my Initialonit Also

a free sample copy of your illustrated magasins, I enolose 18 centa In stamps.
B8t., P.O. Boz
orE. F. D

Nama

Initinl
Wanted

Towm State

Please mentlon Popular Mechanles when writing to advertisers.



NRE YOU CHAINED & _

TO A =

SMALL POSITION ?

‘We want to teach you the Real Fstate, General Brokerage and Insur-
ance Business by mail and appolnt you

SPECIAL REPRESENTATIVE
of the oldest and largest co-operative real estate and brokerage com-

pany in the world.

investment of eapital.

ousands are making $3,000 to $5.000 a year without any
Exesllant opportunities open to YOU.

By our system you can make money in a few weeks without inter- § al

fering with your pressnt oceupation.

Thorough Commerecial Law Course free to each Representative, Write for free book.
THE GROSS GOMPANY 1 e 334 Reaper Block 1t 12 GHIGAGOD
£ S e ——

Modern Machinery

If you want %0 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
yvou get full descriptions, prices, eatalogs, eve., from all the
first-cinss manufacturers. No charge for this service.

MODERN MACHIMERY DAILY NEWS, Security Bullding, Sulte 11, Chicago, lIL

$ $ $ IN COMMERCIAL ART
| SUMMER SPARE HOURS " i not e

lost, I you have even average ability, I CAN TEACH
YOU DRAWING. 1 have been soccessful myself sa an
artist and have trained & number of ilustrators whosa
names are well known foday, ;.

A FULL YEAR'S ART INSTRUCTION NE.“M.
My illustrated book *'A New Loor to Soccess’” gives full
information of my course.

GRANT HAMILTON STUDIOD

Buite 752 Flatiron Building, KEW YORE CITY

TWDRA \

making #1560 monthly when taking individoal instroetions from

CHIEF DRAFTSMAN
of large concern, whowill in few months’ home study equip you
fully with eomplete technieal and practical knowledgeenabling
you tostartat §20-E0 weekly salary and rapidiy advaneing. Fuor-
nish tools free of charge and steady position when completed.,
Hasy terms and sneeess guaranteed. Best trade with best futare.

Ad. CHIEF DRAFTSMAN, Div. 19, Engineers Equip't Co. (1nc.) Chicago

LEARNRIGHT WHILE YOU’RE AT IT
A Tull and compleis sraras of lnstracilon s Labe sl Ooenn Muvlge-
Mom, Alss Mariss snd Bussionsry Englassring, Bpeeisl beanches tsaght
Hhoss dumiring ie gualify themsslven for I--u;:.-.t:ull;lw:
:::h&mzh-d to sl gradusies passing esilsfaciory
Bnsl srsminstises.  Beod fer cirelsr,
CHICAGCO NAUTICAL SCHOOL
10tk Year
1624 Masonle Temple - . Chleage, TIL
W. J. WILSON, Principal
Late Lieutenant, U. 8. N.)

TELEGRAPH & 5oer fmedss et
Total o0st, tuition, board, Fogin, 8 MOGEE! Conrse, $o1, 6D bo

ome study also, Catalog free, Write today.
UTE. Locust Street, Valparaiso, Ind

reduoad.
DODGE'S INST

A BIG, EXPENBIVE FLEET.—In June, 1805, there were
eollected in the Pittsburg harbor 1,200,000 tons of coal,
loaded on aboot 2,0 vessels, awaiting water (o move
down the Ohio River, the largest tonnage ever assembled
in any barbor of the world at one time. The rize did
not come until November 27. The cost of freight and
vessgels engaged In the zervice was estimated at $6.3100,000,
It cost #2000 per day to keep the tonnage niloat, amd
$£1,000 a day interest on the investment; total, 33,000 per
day. Thi=x tonnage was kept walting in the Plittsburg har-
b for water in the Ohlo River an svernge time of five
monthe, or 1% days, at & cost of $450,000, which Is &
per cent on 8,000 000.—Marlne Journal.

e S—

CHEAPER LIQUID AIR.—Recent experiments In Eng-
land performed with liguid air producing apparatus have
restilted In a cheaper process of manufacture, which, it is
thought, will give an ultimate low price of less than 3
cents per gal,

The process s purely mechanical, the air being compressed
to 2,500 1b. pressure and then llguefled at 125 lb. pressure,
by the cold obtalped from t8 expansion.

It is said that the component gases of liguld air are
readily separated, and it could, therefore, be used {o fur-
nish oxygen gasz for medieal and selentific purposes, and
Hguid oxygen for welding lron and steel. The lguid nltre-
gen would alze be valoable, and could be used for refriger-
allyg and fertilizing purposes.

= e - —  —

ATUTOMATIC BCREWDRIVER.—A machine for applying
serews at the rate of fifty a minute. If necessary, has re-
cently been placed on the market, and conslsts of a hopper
connected by a vertieal fexible shaft and tube to the delv-
ing mechanlsm helow,

The withdrawal of the blt from each screw as it Is
driven causes 1 new gerew to drop out of a magazine and
fall in line with the bhit, and al=o allows a screw to fall
from the bopper Into the magazine. The use of the Inter-
mediate magazine was found necessary, ag the operation of
the machine I8 #o rapld that too much tlme woiald be
wasted in walting for it to drop from the hopper.

The screws are cnused to revolve at the rate of 1.200
revolutions per minunte hy means of a frietion drive so
adjnsted that ihe serew stops after It has been driven the
required distance.

"I TEACH SIGN PAINTING

SHOW CARD WRITING or LETTERING by mall and
guarantes success. Oaly fleld not overerowded My
} instruction s unequaled becatss practical, personal

and Lhorough. Easy torms. Write for large catalogue
CHAS. J. STRONG, President.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
**Oldest and Largest Bchoal of its Kind.”

-

\ / y
A

\

LEARN WATGHMAKING

Refined, profitable labor—Comipetént men always in demand We teach i$
thoronghly in as many monthsas it formerly took years. Doss away with
tedlous apprenticeship. Money carned while studying. FPositions secured.
Send for eatalog.

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO.

LEARN PLUMBIN

A few months instructlon at nur school noder the supervision of expert plumbers
will epabie you to earn regular plumbers’ wages. We have a lgfg.lyl department to
aid our students In securing a position after graduating. Write today for FREE ILLUSTRATED CATALOGUE,

ST. LOUIS TRADE SCHOOL, 3973 Olive Street, ST. LOUIS, MO.

Please mention Popular Mechanles when writing to advertisers.
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Every newspaper, magazine, advertisiog
firm, publisher, engraving bouse needs art-
istz. Ordipary worklng artists recelve from

LEARN T8 DRAW FORMONEY

feature of class room I8 luwcorporated in
stiudent’s work; Complete set of eight
art casts, male and female (100 1bs. boxed) ~

$25 to $100 a week; the finfshed artist
commands his own prices Women can do

this work as well as men. We teach
Drawing—noihing elase—*""at it'"" eight ment.
vears, Owing to fexibility of conraes,

each student recefves Instroctions shaped
to individual requirements, to eultivate and
develop originality and ‘‘get-ahead'’ abil-
ity. est Lessom given firet to determine
what you know: then yon get training ¥you
need—elementary  or  advanced, Bpecial

elective lessons given at student’s option.
The Auther of the Acme Courses i3 also
Chief Instructor and gives his entire per-
sonal attention to developing stuwdents. By
ingenious original methods the competitive

Bludy.
return mafl.

given free with coursa,
all over the world.
ean examine regulir lesxsons before enroll-
We teach thoroughly by mail:
Commercial Designing and
Newspaper, Magazine and Book Illus,

ricatura, Cartoon and Comic Drawing.
Mechanical Drawin
Architectural Dra 5
Sheet Metal Pattern Dmafting.
Bpecinl School Teacher's Course.

Write and tell which course you wish to
We will send full Information by
Do it now. ACME

Drawing, 185 Acme Bldg., Kalamazoo, Mich.
Corregpondence or Resident Instructlon.

_ Batisfled students
Bincers investigators

Lettering.

o

Bechool of

ICEALY DRAUGHTING INSTRUMENT

The dispatch and accuracy
of this little pocket tool is marvel-
ous. At a single glance your pencil
paint is guided to exact diameters and
angles. No adjustments whatever to delay
you, Any experienced draughtsman will tell
you that the lines illustrated below represent every-
thing accomplished by his own compass, T-Squares, Tri-
Even he needs the

READY
DRAUGHTING INSTRUMENT

which combines them all, because it can be ca ried in the
pocket and is invaluable for & quick lay out of w ork without
having to return to the office. Itis an instr_jent which
will teach you how to draw, and {5 an immense aid to those
whao already know how. Extra grade of aluminum or Ger
man silver, accurately gauged to inches and fractions
thereof. Your money back if you want it.

By Mail READY MFG. CO.

Prepaid only. ‘Uinlmhn
Rochester, N. Y.

angle, Rule, Protracter, etc.

e

Oomplete and short conmses, Thoronghly eﬁﬂ&pﬁ&;nﬂwa

ing shops. Shop :E.Tktminli' thla hr‘i, a -
i g i - : oW
gourses in Bteam an ectricul Enginoee n:;“hpgm

Engineering

wintlans the best. Schacl all year, Students may soter
ptesm anid elsctrionl courtes.  Bend for oatalopus.  Mentlon course in whish Inberesied.
HIGHLAND PARK COLLEGE,; DesMolnes, 1a.

DEMAND for ELECTRICIANS
HEEATER THAN SUPPLY.
Learn Electricity at
“ﬁl‘l‘l' with irnprn'rad Rppas
rafus, "an your own Labora-
tory. We offera Complete
Electrical Laborstory with
[!-l-ll.'l-'trl.t&d. Miunwval of Instrue-
tions &t & price within the
meang of all. Welte for our™ -
irupmlli-oh and & copy of the %
anual. coLumMBIA
SCHOOL SUPPLY CO.
Indianspolls, lad.

Before You Invest

A dollar In anything get my book, “"How to Judge Invest-
ments.”” It tells you all abount everything you shonld know
before making any kind of an investment, either for a
large or small amoont. This book gives the soundest ad-
vice, and may save you muany dollars. Send (wo-cent

stamp for a copy; do it now,
Send your npame and address and get the Investors® Re-
view for

3 Months Free.

This will keep you reliably posted on varlous Ekinds of
investments. Address

Editor INVESTORS' REVIEW, 1461 Gaff Bldg., CHICAGO, ILL.

MECHANICS IN THE KITCHEN.—"I want to
complain of the flour yvou sent me the other day.”
aaid Mrs. Newliwed, severely. The grocer in-
quired what was the matter with it. *“It was
tough,” replied the housekeeper, “My husband
simply could not eat the biscuits 1 made with it.,""—
Philadelphia Public Ledger.

A HIGH DUTY METAL.—A new discovery In
bronze mixture which is reported to give to valves
designed for 250 Ib. pressures an increased life of
over 40 per cent. It is specially adapted to ser-
vice where very high temperatures are required.
It is now on the market after 8 months' severe
but successful tests,

have over 80,000 in usn,

tomers this satisfaction.

to give you the same satisfacti
ad. on another page.

[ L.
LIGTEIF

TO TOLMAN . RANGE USERS

‘We have manufactured and sold Bteel Ran
We think they are
use, no matter how long you have used it, or what I8 the matter with it, write us and we
will give you satisfaction. We are determined that every user of

A TOLMAN STOVE OR RANGE
of any kind, shall be entlrely satisfied, and we will do everything possible to give our cus-

If you have a Tolman Range In uee, and know of anyone who is In nead of & range, send ns
thelr name and tell us what range you have Wa have a proposition which will intarest you.

You may be thinking of buying & Btove or Range, If 8o, send for our c.a.u.lmd we will try
on as we are trying to glve our old custome N

JUDSON A.TOLMAN CO., 7706 Woodlawn Ave., CHICAGO, ILL.

for more than twaurrthree years. Wae
giving satisfaction, but If you have one In

8. our




THE business man’s pocket companion. Not only best for office, but

home, college and school.
with ﬂrﬂplper fillers, ink-smeared fingers and ruffled tempers.

button.

Anybody can operate it. Does away

Pull the

t fills itself. Fitted with the John Holland Gold Pen and

Patent Elastic Fissured Feed, it is the most noteworthy triumph of
sixty years of unbroken successes in Holland Pen invention.

John Holland Self-Inking Fountain Pen

Rubber reservoir excels In durability and has greater ink capacity than others.

The tllin
No. 2, 5.

device, an ornamental addition to the barrel. Made in three sizes—
i No. 4, 3400, and No. 8, 8.

). Guaranteed for two years.

Ask your nearby dealar. If prefarred, we will send direct to
We have Fountain Pens in all styles for all tastes, all with vaiuu:l
Holland Patent Elastic Fissured Feed. Prices to fit your pocket-boolk.
Illustrated Catalog N—over 100 styles—FREE.

THE JOHN HOLLAND GOLD PEN CO. (Estab. 1841) CINCINNATI, OHIO.

- The season |3 here to

MAKE MONEY

Geot started early.
$40 to $75
A WEER

Can be made with ons of
these

Steam Peanut Roasters
*| and Corn Poppers
/S. DUNBAR & CO.

GRT-68D Fulton >f.
CHICA GO

Eldredge Battery Volt-Meter
Reading 0 to 3 Volts in /1; Divisions

A convenlent and practical instrument
for thosa who use Primary and Storage
Batteries, Its range will cover two cells
of primary or one cell of storage battery;
is pEAD BEAT in its readings. Non-re-
movable nuts on Eh‘ﬂ]]g contact posts.

FPrice §4.

ELDREDGE ELECTRIC MFG. C0., Springficld, Mass.
—

Mount Birds

e Wecan téach you by mall tostuff and mount all
kinds of Bir Anlmuls, Gamo Heads, oto,
& Also to lan skins and make roga. Be your own taxi-
5 dermist. Decorate your home with your beautitul
¢ trophiea. Or Increase your Incoma selling 1-
mens and mounting for othera. Easlly, ﬂu k
5 learned in gpare tlmé, by men and women, High
nd,m':.naa'nh:by thousands of H;Eﬁnﬂ, If interested
write ay for catalogue and dermy a
REE. Wﬁl‘l‘l TODAY, N.W. Bchool ﬂu;l-
5.-.' Btreet,; Umaha, Nob,

8 Ine. 58 E t
IT PAYS BIG . .
roamuse The MOTION PICTUTGS
Public With
HO EXFERIENCE

NECEBBARY as our in-

Adwer.
Posters,stc. Humurous dramas brimful
of fun, travel, history, religion, temperance

work and songs illugtrated, Oneman can dolt.
Mmﬂn;%gr[iuﬂ'mhq in any locality for
a man with a little money toshow in churches,
school houses, lod alls, theatres, etc.
Frofits $10 to W'Eelﬂﬂpﬂ' night, Others

do it, not you? It's easy; write to us
and we'll tell you how. Ml::uﬂu

WMUSEMENT SUPPLY 0., 471 Chemical Bank Bldg., CHIGAGO.

THE CIRCUS AND THE TELEPHONE.—The telephone
has pepetrated into many sirange places and in all has
proved its usefolness. A traveling cireng has Installed a
telephone in itz ticket wagon and conpection is made with
the local exchange whenever the clreus reaches a town in
which a performance Is to he given., It is thus possible
for any one desiring to engage a “‘regerved’” =eat in ad-
vance to do so by telephone without the pecessity of an
exira and perhaps Inconvenlent visit to the grounds,

—_— o — ——
TRAVELING BATH TUBB.—Several hathing establish-
ments in Hbheims—and this is true of other French citles—
have portable bath tubs, which are placed on two-wheeled
vehicles provided with a large fron boiler flled with hot
waler., As orders for baths to be delivered at the doors of
the resldences are recelved, the hoilers are filled with hot
water and the bath-laden vehlcles, each pulled by two men,
gtart out for the dellvery. The bath tub is flled with the
hot water and carvied into the residence, and while the
family bath is golng on the vehicle may fill another order,
returning again for the tob, which s In regular commis-
slon as a visitor to the residences throughout the elty. The
price of a delivered-at-your-residence bath in Rhelms Iz 30
cents, while at the establishment it costs 20 cents,
Bhelmz has a public bath In connection with the lavolrs
publiques owned by the eity, where the vominal charge of
4 cents |8 made for baths.

e ————

GREAT DIFFERENCES IN TIDES.—It would seem at
first thought that all tides should be of equal helght, as
they are all caused by the attraction of the moon and sun,
which attractions are practically the same on all parts of
the globe. But the tides in some part® of the world are
nearly one hundred times as high as in others.

Thus, In the Bay of Fundy the Spring tide (highest tide)
is G605 ft., the Neap tide (lowest tide) is 43.5 ft. At
Point Barrow, Alasks, the Spring tide is .8 ft., Neap tide
2 ft. At Burnteoat Head Light-house, Nova Scotis, the
Spring tide is 50.56 ft. and the Neap tide 37.4 ft., while
uﬁj Saﬁhlrr:e Pass, Texas, Spring tide is 1.4 ft., Neap
tide . A

KEUFFEL & ESSER COMPANY

OF NEW YORK
111 East Madison Street Chicago

DRAWING MATERIAI S

SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule.

Please mention Popular Mechanics when writing to advertisers.



EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.28d 5t., NEW YOEK

SANFRANGISCO ~ weoveess NEW ORLEANS

Mowt complete line of

Drawing Materials and
Surveying Instruments

" Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blue and
Black line prints. Send for sample prints.

ALL GOODS WARRANTED Our No. 40 Fench
NERPEE TN ALV PR S FROMENULR LEEURED, Teach The Boys to Use Their Hands

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

Our Youth's Manual Training Bench l= a whole
carpenter shop In ltself for a bright boy., It is
used in the best manual training schools in the
country.

Bench 4 ft. long, 82 inches high, 20 inches wide—fAtted with
& 13-inch glued up maple top 1% inches thick, with T-inch well
!ﬂr m-ilu, ?Itit{‘dt wi:h tm:i‘ oea, Bim'& board n.nditrml. rTEn;]'
shown in illostration. Frame, glued up top, vlcea an
rack all made of hard maple. "

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

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

£ Lablnets,

Send for I'lustrated Catalogue or ask your jobber.

les, Drawing

us Stylesand

Manufactuarers of Varlo
Sizes of Draughting Tab
Hoards, Hlue Frint Filin
Rlune I'rint Framea, Ete.

FRITZ & GOELDEL MFG. C0O.,
¥ 09 Alabama Etreet, Grand Rapids, Mich.

8= FiveOrders~Archite@ure

Is 1 new work that the ambitious architeet, draftsman, designer, sheet-metal worker
and carpenter cannot afford to be without. 1t i3 a ready reference work that shows
how to “lay out” columns, capitals, cornices, balustrades, ete., in the right proportions
and with the proper details. It offers the young man a chiance to “step up” In his
trade or profession at a trifling cost and without loss of time from his regular work.
1t enables the expert architect to “brush up™ on problems In design. This set of books
will help you turn your spare time into money-making knowledge.

; & 2 Volumes— 500 Page Text Book—58 Page Portfolio

The text-books are bound in 14 Red Morocco Leather. 8lze page, Tx10 Inches. S8Sup-
plemented with a complete Glossary giving pronunclations and definitions of all the
architectural terms: also a wvaluable list of the best books published on Architecture,
From cover to cover this volume is filled with good, sound, practical instruetion. Over
1nﬁhip¥otugruphu are used to bring out clearly dn wowr mind the varlous types
studled.

The portiolio Is handsomely bound; it contains 58 rare and val-
Brief S}ym]psi S uf cnnteﬂts uable plates drawn to the seale 11x15 inches In size, printed
on heavy plate paper, convenlent for desk use.
GREEK AND ROMAN The work 13 written In a clear, concise way easily
understocd by the person not especlally trained in
Ornamented Mouldings, Capltals, Bases| o040 re as well as by the expert. Any €'1.. ‘\\.

Cornlees, Columnsg, Sectlon of Mould- one Interested In the Roman and Greak
ings, ete. styles of Architecture will find the books

» ;ables, Aveades, Colon-
Proportions of Gables, Areades, Colon fovaluable. Descriptions of the Tus- o' ‘.g.

nades, cornices, ete.
k and R Btyle of Architecture, | G814 Dorle, Ionie, Corinthian
Greek and Roman Sty and Composite styles are qﬂiﬁu}

Tuscan J[vle of Architesture.
« @ Doric Stvle of Architecture, given In detall, clearly # %‘

Tonic Btyle of Architecture. and completely and - -.

\
Corlnthian 8txle of Architecturs, drawn to seale. ,} ﬁ
Composite Style of Architecture, .
o "
Detalls of Corinthlan Capital. 1? @!‘l‘r:. ‘115“ = _Lpe'-e’

1:‘.
Mentlon Pop. Mech., Nov.
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THE PINVEC U -WaY OF LIGHTING THE GAS

Lights the Gas from Anywhere.

No Battery.

If your Gas Co. cannot supply you we will send you a

COMPLETE OUTFIT with instructions upon receipt of $2.00
PERFEGT WORKING GUARANTEED

Hundreds of Thousands in Use in Europe and U. S.

PNEUMATIC GAS LIGHTING CO.

I50 NASSAU STREET, NEW YOoRK
A GOOD CHANCE FOR. AGENTS

No Spark.
EASY TO INSTALL.

Amusement Outfitters

And Manufacturers

TWENTIETH CENTURY MERRY-G0-ROUNDS
STEAM RIDING GALLERIRS
MINIATURE RAILWAYS

RAZZILE DAZILE PARK SWINGS

STRIKING IIEHIHFS, ETC.

The greatest favorite on the market. 'With this machine
there are no stakes to drive or guy lines to bother with,
welghs 5,000 1ha, lesa, takes lm B and seats more peopls
than the uld style machine: ca et on any floor or pave-
ment without injury to elt.'her. and can be et up or taken
down in less time than any other machine,

HERSCHELL-SPILLMAN CO.,
Send for North Tonawanda, N. ¥.

Catalogue P.

5O Hlmnn Timepieces to be Repa
Aocurate

foer u]?l.m‘i'l’h ntanwugitrin
rAéas wor en “tima is mone
his share of pro it

o iy al “‘a::.ﬁ%ﬂ; e

ha-mluuu
klat Fros ll.'I'

Innlnduult
Gasoline

REQUIREMENTE OF A FOREMAN.—A large manufac-
turer, who was Interviewed by a correzspondent of the
Woodworker, said:

“The one great requirement in a foreman, fo be a soe-
cegs, I8 executlveness. A foreman never should allow a
man to come to him and ask him what be shall do next.
By that [ mean that a foreman shoald always be ahead
of his men—ready to tell them what to do next, and then
gee that they do it. If he want2 a certaln workman to
do & certain plece of work, he should have the stuff at the
man's hand when he I8 ready for it.”"

3 “;F'L’hnl. do you mean by saying ‘and then see that they

n t?l e

“Just what I sald, A good foreman never works; he
gets the other fellow to do that, and that iz what he is
paid for. The best foreman I ever saw in any furnlture
factory walked up and down from one end of his room
to the other continually. He never stopped, unless it was
to speak to A& man or arrange for some work. There never
was a longer period than five minutes that he did not see
every workman and what he was dolng, and more often
it wasa every three minutes. A man cannot go very far
wrong in three to five minutes. He absolutely saw that
his men earried ont the orders he gave them. Many a poor
workman makes & good foreman because of the executive
fn him, and hundreds of good mechanles fall to become
foremen or supérintendents because they lack that guality.

“A case in peint was that of a young fellow who had
worked for me for a number of years, and was one of
the best mechanics I ever gaw. Fle placed every machine
in the factory. Of course, I lald ount the plans and he
executed them. He could do anything with & machine.
He came to me one day and asked for an increase in
wages, I asked him why he wanted It, and he said be-
cause he thought he was earning more than he was getting.

“ ‘There does not seem to be any chance for me to be

moted,” he =ald, ‘and I have learned all there i3 to
earn in my department.’
“ Tz that so?" 1 asked. ‘'Tell me, pleaze, the most eco-

nomical lumber to eut for that 411 case.’

“He looked at me in utter astonizshment.
don't know," he sald. *Why don't you? 1 asked again.
*Which Is the more economical, to put a 75 cent boy or a
$1.50 man on that machine? and again be safd bhe did not
Enow,

“*You see,” I sald, “there are still a few things for
you to learn.” He was sore, thongh, and the next day
came to me and asked me when 1 could 11 his place.™

‘Why, I

ind Filled Elgin or Waltham $6.75

s Before you buy s watch send your name, postoffics and ex pross
y ) officeaddress, and wa will send you by express for frae cxnm-
' |nation this handsome Gold Filled ELGIN or
WALTHAM WATCH C. 0. D. $8.75.
: Dooblehunting case beantifully engraved, stem wind and
gtem sot, fitked with a richly joweled movement, expan-
sion balance, patent hair spring, & perfect timekseper,
guarantesd for 20 years, with Iung gold plated chain for
W [ aclies or vestchain for Gents . congider it equal to
oy .00 Gold Filled E GIN orWALT-
3 (L AM Watch warmnted 20 yours, pay the express
N ngent §6.75 and it is yours, Our 20 year guarantes is
Y sent with sach watch. tion if want Gonts” or
225 Dearborn Strest, Chicago, Il

LAMP

gth TEAR OF SUCCESS

The “BUN"
Be sn Ageot andl Make Big Moner,
receive special diseount.
SUN VAPOR LIGHT CO., Box 118, Canton, 0.

Lisenwea of tha ¢mpb-!]l pnun;

ontahines them all.

Write for eatalog. Get up Club and

Conferma to fnsnrance uaderwriters” rules. i

A




TROUSERS HANGERS GOODFORM
FLEXIELE CLAMP FITS THICK OR THIN

25¢ 4 FORY 3563 FOR ¥ roroe0  35¢3F0R®I

COAT HANGER
MO.21

I ceuveERED
FOR THE PRICE I

MICKEL PLATED

THMICHEL

Use this GOODFORM CLOSET SET, 30 DAYS FREE

Then return it if yoo want to—that's all. The charge will bo canceled—
or if you have paid for it, money will
the Goodform Sct, you've seen our sdvertisements for years. The cost of | § Skirt Hangers, No. 20
the pressing it saves will pay for i%, and your clothes don't get ''shiny” | 1 Shelf Bar
from the tron. Yoo ean get twice as many clothes in your eloset and every
garment is instantly get-at-abla. But prove all this at our risk. Merchants
verywhers are suthorized to give you 30 days’ free trisl. Pind Goodform | 0 Cost Hangers, No. 31
sots 8% Hardware Stores, Men's Furnishers, or order of ue, Tell us who |8 Trousers
doesn't keep them and we will tell you whe does. Writa for free Booklet

CHICAGO FORM COMPANY,

Ladies' Goodform Set
be prompily refunded. You know | § Coat Hangers, No. 21 1 Dour'l.m%
1 Bhoo Eai

3 Dalivered
Men's Goodform Bet

1 Door Loop
gers, Ko, 41 1 Shoe Rail
1 Shelf Bar  $4.50 Delivered

703 Garden City Block, CHICAGO, U. S. A.
————

Start a Mirror Factory

Thers Is -onl% work and big profits in this trade for some one in

gvery town. The prics of & new mirrar, 1Ex38, ot most any store is
200 TO §5.00.

You can silver a glass of this size for 20 cents, A moment’s

thonght will show you the Immense profita,

The expenss of going into this business fs but & trifle as you
1 have no machinery or tools to boy. The necsssary chomicals may

he obtsined at any drug store and y¥ou can do the work right at
home in your own kitchen.

Wo have sold our renowned processes for yours, hundreds of
- them, for §1.00 to £2.00, and they are worth the money.

mmﬂlai price now 50 cents
[for & short time guly] if you will return this advertisement with
your order.

Wea also tell you, FREE OF CHARGE, how o Emboss, Grind,
Foil, Gold Leaf, Frost, Chip and maks Imitation Hlained Glass,
How to Transfer Photos on Glass, How to Bore Holes in Glass and
- Cut Skylights, All the above and more for the small sum of 50
CENTS. iouar bock if you are not pleased.

_Dept.1. Q. L. PATTERSON & CO., Chicago, Jll.

| WILL HELP YOU

MAKE MONEY

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

Ho matter where you are located or
what your former occupation If you
ara honest and ambitious, 1 willteach

ou the Real Estate, Insurance and

enaral Brokeragé Business thorough-
i h; mall, appoint you BPECIAL
J{E RESENTATIVE of my Com-
pany (the largest in America), and
assist you to become & pros rous and
gtieopgsful business man with an In-
come of £5,000 to 85,000 annually.

Unnsual epporinnlty for men without eap=
ital Lo becoms Independent for life. Valu-
ahle Beok and full partleminrs FREE.
Write today. Address eliher ofles.

EDWIN R. MARDEN, President
Kat'l Co-Operative Healty Co.

253 Athenaeum Bldg. . 263 Maryland Bldg.
 HIFAGO, JLL. WASHINGTON, D. C.

WHERE ai 4to} m'FR'S PRICES, allowin
TO APPLY 0§ PRICE. Shipped with pr
examinstion, [ Writa for Illusirated Catalog

All the Standard Machines BOLD or RENTED ANY=~
BRENTAL
fvilege ot

¥or Stylish Black
Dress Suit and
Extra Trousers

To more widely inotrodoce our won-
derful values in clothing, $5.95 s all
wa ask for this fine guality black wool
By Thibet Suit, and as & special premi-
um and advertisement, we will give
free with each sult at $5.95, a pair of
handsome, fancy etriped dress trou-
% sers. The Buit Iz made from very
fine grade black wool Thibet, a firm,
heavy, fast colored fabric, with a per-
{ect weave and a handsome, smooth,
& deep black inieh. Thesultis made
& up in the latest style, slngle breast-
@i, cutin perfect eha d-
o ded ghoulders, stiffensd & ltse
retaining fronts, serviceable
Italian lining, and is perfectly
taflored in every detail. Is
guarantesd to equal the regu-
| lar dealer's sult at $10 or your
" money back.

FREE TROUSERS =
i which we give extra with this sul
! are made from handsome eird
1) abric, heavy weight and se
5 able, finely tallored and perfect fit-
ting. We guarantes this to be one of
b the greatest off ers ever made by any mer-
P8 cantile hounga, and are willing to send mu
AT thess garments subjeet to your examina-
tion and approval. Send us your helght,
' welght, chest measure over vest, walst and
o measure, and include §1 with your order, and we will
g 51l you this handsome black dress euit and extra
palr fancy etriped trousers by express, subject to
r sxamination, If found perfectly satisfactory, you sre to pay the ex-
press agent $4.05 and expresa charges, but if you do not find them s perfect
fit, return samae to ns and we will rafund your £1. Ordar today, or send for
our large style book of ready-made clothing of men’s and bhoys” suits, ranging
f.mm#'l.i".! up, with our perfect guarantes back of each garment.
ADVERTISING COUPONS given for each purchase of merchandise amount-
ing to &1 or more and also for five times the amount of your freight or ex-
preas roceipts, Thess coupons are redesmahble in merchandise as shown in the
last 16 pages of our genersl catalogus No. 87, which we will send you free
upon request,

ALBAUGH BROS., DOVER & C0., Dept. 65, CHICAGO, ILL.

BE YOUR OWN BOSS

Many Make $2,000 a Year. Youhave the same chanece.
Starta Mall Order Business at home. W e tall you how. Munﬁr

TYPEWRITER ENPORIUN, 208 LaSalle Bl., CHICAGO

enming in . Very good profits. Eve ing farn
Wri'eat once for our * Starter” and EE particulars.
P.M,KErueger Co. 155 Washington st.,Uhicago, 111.

MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the I.Il'll_‘l_ﬂl States a'ter thorough tests
el — — ars

. SNOW’S

Every anclosed fuses refilled.
MMEW. Catalogue of net prices sent on request.

E. W. SNOW, & C0., 9Mse20d 187 West Ave., Rochester, N. Y.

REFILLED FUSES

HOW ABOUT YOU? Save 30¢to 1008
Do not et your engineer or electriclan

Please mentlon Popular Mechanlcs when writing to advertisers.




We SaveYou$I0

or do not ask your patronage, besides

ALL YOUR MONEY BACK

it we fail to fit yon correctly.
SUITS or OVERGOATS

$14 1o $23

made o yoor order in any styls desired
incur Cley Custom Talloring Des
partment. in which we make only
men's high-class strictly enstom tailored
garments,

SPECIAL. We wish to make s many new eastomers as possible,
Answer this ndvertisement at once. We will mail you our latest eloth
samples, fashion plates, custom self-measurement hlan k=, ote,—thess cosk
you nothing and may save you $10.00 on your next suit or oTercoat,

BESIDES ws shall take pleasure in sending FREE, with your first
order for Suit or Overcost, your choice of any articles 1o the cash
valoe of §5.00 selected from our latest catalogne of meon's nobby furnishe
ing goods, ete., a copy of which will be sent with snmples.

LADIES, Induce your hus-
band, father, brothers, song and
frionds to have us maks their
clothes. We aave them half
the coat, and have them ses
lect for yon a #5001k waist, or
& 35.00 taflored skirt, or a §5.00 fur
gollar, ora decorated dinner set, or
any other articles you select from
our catalogue to the cash valus o
$5.00, Address

The Gents’ Bompleto
Qutfitting Ce.
Dep’ C-43 , 242-244 Markst St,
CHICAGD

Eeference: The Reyat Trust Co,
Bank, Chicage, Cap, 1,600,068,
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'GET A GOVERNMENT POSITION

Cur bosk fally instructs how.  Fallore [Fatatied Impossibile:  Complatn rourss iof Indrieiben for CLERE
—-Railway Muil, Post Umies, Covtoms, [stemal Reonus, Deparimental, Leiier Currler, Brrekeepar,
Uuuger, Doty Oificer, Day Irggacior, Boskberper, sir, Cutaleg comtaiiihg fill Infirmation seut ob Fe-

gt Write dn-day,
FRANK PERGANDE PUBLISHING (0., 183-42d 5t., Milwaukee, Wis.

TRAINING A TELEPHONE GIRL.—The selection and
tralning of a telephone ocperator was fully described in g
aper read by Miss Dempsey, a chlef operator of Buffalo,
efore a telephone convention., In part, she safd:

While the sueeess of an exchange 18 not entirely depend-
ent upon the punctuslity of its employes, the general dis-
cipline of the office is affected if it is not required.  Opera-
tors who make a practice of hurrying in on the stroke of
the howr, or a few minntes after, breathless and flurried,
are In no condition to take up the exacting work at the
switchboard. The embarrassment capsed by entering the
exchange late does not prevent a repetition of the offense,
but the penalty of a few minutes' overtime to be worked
at the end of the day has proved effectual in remedylng
the tardy habit,

The student, after being examined and accepted, shonld
be placed under the instroction of an experienced operator
and allowed to listen in for severa] days. The names of
the parts of*the apparatus on the face of the switchboard
and their various uses shonld be learned. Then the sys-
tem of numbering and the markings, used to denote the
change of ealling number, telephone removed, ote.. shonld
be taken up, and the student thoroughly drilled wnifl she
is able to answer any question without hesitation.

After sufficlent time has heen gpent in lstening in and
recelving instructions to enable the student to uwnderstand
the method of operation, the peactical application of the
rules of the exchange, and the correct phrases to be used
in dealing with subserlbers, should be tanght. No exchange
iz too small to be benefited by a set of rules for the @duald-
ance of Its employes. The eourse to be taken, under ejp-
cumstances that are likely to arize in the daily handling of
the business, should he outlined, and the operators required
to conform to their directionz as closely as poasible, It is
advisable to have the rules both hrief and comprehensive,

If the student shows, npon belng examined, that she is
competent {o take up the work, she is sssigned to a poai-
tion at the switchboard, either during the light howrs of
the day, or next to a skillful operator during regular hours,
i€ her presence does not interfere with fhe quick handling
of the work. Until a student is able to do the work with

How to Make a Paper Boat—How to Make a Barrel Kk
Boat—How to Make a Water Wheel—How to Make
Your Own Fishing Tackle—Temporary Camps and |
How to Build Them—Permanent Camps and How to |
Build Them—EHow to Bulld an Imitation Street Car |
Line—How to Make a Water Bleyele—mHow to Make
a Minlature Windmill—How to Build an Ice Boat—A
Novel Burglar Alarm—A Mechanical Ventriloquist and
How to Make It—How to Make a Boot-Blacking Cabi-
net—Renewing Dry Batteries—How to Make Water

date Materials—Letterlng a Clock Dial—How to Make
a4 Windmill of One or Two Horsepower—How to Make
o Trap for Rabbits, Rats and Mice—How to Make a
Bmall SBearchlight—EKltes of Many Kinds and How to
Make Them—Jug Fishing—How toe Do Oroamental
Iron Work—Ornamental Metal Guards for Open Fire-
places—How to Make a Propelling Vehicle—How to
Make a Water Telescope—How to Make Paper Bal-
loons—How to Make a Hectograph—Useful - Articles
and Ornaments Made of Old Bicyele Parts—Devices
for Winter Sporis, How to Make and Use Them—
Coasting Sleds, Chalr Slelghs, Toboggan Slides and
Bkls—How to Make Rubber Stamps—How to Make
& Baggage Carrler for Blevcles—A Water Candle-
stick—Bor's Hand-Power Auto, How Madc—How to
Make a Palr of Dumb-Bells—How to Rid Your Yard
of Cats—How to Make an Easel—To Light a Gns-

of 0ld RBieyele Parts—How to Make a Wind Pro-
peller—Photographing from a Captive Balloon—How
to Make a Simple Burglar Alarm—To Make a Binder
Tor Popular Mechanjcs—How to Make a Hammock—
Electric Rat Exterminator—How to Make n Miniature
Bteam Turbine—How to See Through Your Hapd—
How to Make a Wood-Turning Lathe Out of an 014
SBewing Machine—How to Remove Stalns from Marble
—How to Make a Turbloe Engine—How to Make a
Lead Cannon—How to Make o Wireless Telegraph
System—How fo Make a Toy Battery Motor Lift a
10-1b. Weight—To Renew Old Dry Batteries—Wenther- [
roofing for Tents—How to Make an Electrle Furnace |

lator—How to Make a Slmple Flre Alarm—How
to Make a Bell Tent——EnnmeHuE a Bleyele Frame—
A Practical Camera for Fifty Cents—How to Make
a Very Eimple Turbine—Power of Small Colls for
Sending Wireless Messages—Ringing a Bell by Touch-
Ing a Gas Jet—How to Bulld an Electrie Enginp-—
Novel Electric Motor—How to Make a Sallomobile—
How to Make a Novel Burglar Alarm—S8imple X-Ray
Experlment—To Build a Merry-Go-Round—Another
Electrie Motor—Use for an 0ld Clock—To Make an

Boy Bullt a Complete Minlature Railroad,

Motors—How to Make “‘Antique’ Clocks from Up-to=- Qi
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How to Build

light Without Matches—Things a Bov Can Make Out : |

| BOATS, WATER MOTORS, WIND MILLS, SEARCHLIGHT |

§ _VELECTRIC BURGLAR ALARM, ICE BOAT, WATER B

+ "WBICYCLE, CABINS, CAMPS, CLOCKS, FISH.
ING TACKLE, KITES, IMITATION

i STREET CAR LINE, ETC.,

The Directions are Plain and Complete |
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Electrle Plano—How to Make s Telegraph Instrome t Your Newsdealer will order it for you or sent postpaid for
and Buozzer—How to Buoild a Model ‘Euh::—]]uw "; 25 cents by the publishers, Popular Mechanics, 160 Wash-
ington Street, Chicago.
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BURNS’ Adjustable Telephone

Holder and Extensible
Bracket,

Forflat top or roll
top desks.
Has largest radius

Free for the Asking.
American Electric
Telephone Co.

6400 to G600 State SL.
Chicage, 11l

of action.
Write us or your
No.83 nearest supply
house.
Our Jume Bulletin F,

No. 85

confidence, and some degree of speed, she should be
watched carefully by & monitor or instructing operator.
The training of n student does pot end when she is assigned
to a positlon at the switehboard. In fact, a most {mpor-
tant part of her training beglos at this tlme, and great
eare shonld be taken to guard agalnst the forming o im-
roper habitas of handling cords and plugs, making a care-
ess husy test, and last, but not least, Indifferent gupervi-
slon of conpectlon., 1 find that it Is advisable to conslder
each mistake or violation of the rules of sufliclent impor-
tance to warrant correction, but the mistakes should be
brought to the student’s attention In an agreeable manner.
No one should be allowed to glve Instructions or make
corrections in a nagging way. It only causes extreme nNerv-
Eus:ne:eu in the student, which oceaslons more serious blun-
ers.

Partlenlar sttentlon shouwld be glven to the student’s
enanciation. Time spent in repetition of numbers and sen-
tences not only wastes the subscriber’s time and exasper-
ates him. but will tend to slow the serviee. It iz well
Enown that ordinarily it s more difficalt to make one's
gelf understood over a telephone line than in direct con-
versation, and for this reason greater eare shonld be taken
to speak distinetly.

A serlous difficulty which is encountered fn the small
exchanges, from which the larger offices are comparatively
free, iz the custom generally followed by subscribers of
calling by name instead of by number. While thiz Iz most
comvenlent from the subserlbers’ standpeint, one can readily
mnderstand how detrimental such a practice is when stu-
dents begin work at the switehboard. To allow subscribers
to call in thiz way occaslons much delay in the work, and
the hahit shouold be discouraged. In places where it is
found Impossible to induece the use of mumber calls exclu-
slvely, the stndents shonld be upheld when the service ia
slow. NKnowledge of names and numbers may be a help
to guick service, but It should be regarded as an accom-
plishment rather than as a duty of the operator.

BULD, YOUR.OWN, SYOAMOS i, famieh complt
. ectrie Rallways, Tro
Track and Switches, Bend for Cata.lugu% “WR.» ¢

THE CARLISLE & FINCH €O0., 262 E. Clifton Avesne, CINCINRATI, 0RO,

A NEW DELIGHT
Awaits the smoker who has nobt
discovered the sxquisite aroma of

French’s Mixture
The Aristocrat of Smoking Tobacco

It pleases instanfly and satisfies cons
tinuously, Only the choleest grades of
ripe and mellow North Carolina Red and
Golden Leaf are used. Elended by hand
with & care thatehames ordinary marhine

methods. Pure, fresh, c¢lean and al-

ways in perfect condition, becanse it

We never 1z gold only
t’f" t:"“'i' Direct from Factory to Smoker.

'“E eal- Rich, fragrant, deliciously mild
ers, bat al- and ¥EVER BITES THE TONGUE.
ways direct Sand 10 cents, silver or stamps, for
1] rmh:r In large sample pouch and booklet.

con:

dition, FRENCH TOBACCO CO.

Dept. 22. Statesville, M. C.
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% of suits now worn by
correct dressers every-
: where. It {8 many
mﬂ- gince fashion
i producad such
1 handsome and nobby
4 garments tnlxc' Meon's
wear. LOOK at the
long straight front ef-
4l tectof the shaped
A back with long vent.
¥ i§] “They are beauties
will look well on old
and young.

T0 BE UP-T0-DATE
order from us a full
sult, cont, pants and
vest made from the
new dove Brown
Worsted or a Black

and White
) Mixed cloth, ALL
Wewlllmake

2 1t exactlylike the above illus-
- tration, with an axtra.'pairl]HLY

of striped worsted Trousers, and an

extra fancy vest, to wear on occaslon; $ I n

pmcuci%uy two full enits for the price of

o] o2 1. b 1 e R TR R

Besides, wo send them fo you in & neat, patent suit-
cass, without exiTa chargs.

Lot vs sond you a large illustration of the new suit, show-
ing every detail in back and front. With it will send free
pewest samples for Buits, Trousers, Fancy Vests, eic. A

| card will bring them to your deor, Address

THE FIFTH AVENUE TAILORS
1169 Kesner Bldg., Fifth Ave. & Congress, CHICAGO
Rafrrencar Ropal Trust Company Bank. Cop. §2,000,000.00.

Will remove to our new establishment in
January. (More profitable for you fo
move the goods.) Write for SNAPS.

NEUSTADT AUTOMOBILE &
SUPPLY CO., St. Louis, Mo.

FOR
wNULITE” |
VAPOR L AMPS STREET.

Wa manufacture Table oining
Lamps, Wall Lamps,Chande- Money.

liers, Store and Street Lamps and Systems. The
Largest Line on the Market. Write for our
Freo Catalogne and Prices.

CHICAGO

CHICAGO SOLAR LIGHT €0., Dept. C.

CAL DEPARTMENT

LYTECHNIC INSTITUTE
Formerly Parsons Horological Instituts

FPEORIA, ILLINOILS.

LARGEST and BEST WATCH SCHOOL
" IN AMERICA

We teach Watch Work, Jewelry, Engraving,
O Clock Work, Optica Tuition reasonable,
Board apnd rooms near school st moderate
rates
Send for Catalog of Information

r—m




_Electrical Scientific Novelties

Ty

SR All boys like to own their own Railroad. We have supplied

~;:- N
= Models of Railways, Motors, Dynamos,
Locomotives, Trolley

the Christmas Trade for years with carload lots of

ars,

Miniature Lamps, Ete,

1111].1 ped with dry batteries, noacida
iquids uwsed, perfectly safe and
!:El.rmh-hw. FPractical and durahle in-

ventions, most amusing and instractive.

Prices from §1.00up,. 1lustrated bookletsent FREE.

THE CARLISLE & FINCH CO,, 262 E, Clifton Ave., Cincinnati, 0,

Lardest Manufacturers Elactrical Moveities In the World.

WE WILL SEND THIS

MAGNETO|
ENGINE

Postpald t Address in the
United g[u'ftnﬂlﬂr-

EXPRESS PAID FOR DD C

Upon receipt of price shown, we
wa will send any of the following
articles, all charges prepaid:
Parts of Magneto Engine as

above, ready to assemble, 65c
Miniature Incandescent Bablery
Lamps, any style, voltage g{:

PATENT PENDING AINpOrase
I.amtnamd Motor, with pinion, raady tu'inuﬁﬁfﬁhﬁ

Lsmlnat.ad Motor Pa.rts, randjr to nssemﬁlia .......... 40c
Electric Railways........... .o . 2.80 to 50.00
Electric Boats.. .. 5,00 and 10.00

Wa sall Parts ‘of Electrie 'Tnj"z '.1.r Wheels, Axles,
trushes, Trucks, Commutators, ate., ete. Above are
Special Prices to Popular Mechanics rearlars only.

Our $20.00 Locomotive with Electric Headlight.
Bend Stamp for Our Large Fres Catalogue.
AGENTS WANTED.

Bpecial offer to boys who will take orders for us.
Get a Railroad FREE.

NEW YORK ELECTRIC WORKS, e

WETTING LEAD PENCILS.—The act of putting a lead
Feueil to the tongue to wet it just before wrilting, which

habitual with many people, i8 ope of the oddities for
which it is hard to give any reazon, unlesz It began in the
days when pencils were poorer than now, and was con-
tinued by example to the pext generation, says Graphite.
A lead pencil should never be wet. It hardens the lead
and roins the pencil. This fact is known to newspaper
men and stenographers. But nearly every one else does wet
a pencil before using it. The fact was definitely settled
by a mewspaper clerk away down East. Being of a math-
ematical turn of mind, he ascertalned by actual count that
of fifty persons who came into his office to write an adver-
tisement or a church notice, forty-nine wet a pencil in
thelr mouths before using it. Now, this clerk always uses
the best pencils, cherishing a good one with something of
the pride a soldler feels in his gun or sword, and It hurts
his feelings to have his peneils spoiled. Buat politeness and
buziness considerations require him to lend his penecil senres
of times a day. And often, after 1t had been wet till it
was hard and brittle and refused to mark, hizs feelings
wonld overpower him. Flpally he got some cheap pencils
and sharpened them, and kept them to lend. The first
person who took the stock pencil was s drayman, whose
breath smelled of ondons and whisky. He held the polnt
in his mouth and soaked It several minutes, while he
was tortoring himself in the effort to write an ad-
vertlsement for a missing bulldog, Then a sweet-look-
Ing young lady came into the office. with kid gloves
that buttoned half the length of her arm. She plecked up
the same old pencil and pressed it to her dalnty lips pre-
aratory to writing an advertisement for a lost bracelet.
he clerk would have staved her hand, even at the risk
of a box of the best Dixon pencils, but he was too late.
And thus that pencil passed from mouath te mounth for a
week., It was sucked by people of all ranks and stations,
and all degrees of cleanliness and uncleanliness. Bat
‘twere well to forbear. Surely no one who reads this will
ever again wet a lead pencil.

—_— . = h
A 1,600-hp. marine gasoline englne, the largest In the
world. has been shipped from Baltlmore to Hossia, which
overnment has ordered three others alse at a cost of
106,000,  The bollers will be used in submarine torpedo
boats,
—
We judge ourselves by what we feel capable of dolng:
but the world judges ug by what we have already done,—
Longfellow.

BOYS

LET ME HELP YOU s ietermation, © g ons
riealnn latest elactrical sxperimental goods and publica-

w parts mnda from drawings. Send for free il-
catalogue and book list.

GEO. W. HESS ELECTRIG NOVELTY CO.

858 Piguette Ave., W. DETROIT, MICH,

35| WIRELESS TELEGRAPH
“Toalimen No, 2. com-
['1-_-1|'~ |_-1:["-:'|Ir||-||1.1.l Ot
iif, eunprising one inch
-|:-'|rll'.l. il, balls, keay, 75
i Fal |.j. Coharer and
ai |llu. dectlisrer, |1.'-]|r
baftery, Wifing v
tions, instructions, disgrams, gto. Will work up to o mile. §
Agents wanted. New Catalog of Foropean and American Elegtr
olties.
ELECTRO IMPORTING O, 87 Warren 5., New York,

EVERYBODY NEEDS AN ACCIDENT CASE

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

U.S. EMERGENCY CASE
at once. It contains 18 articles all necessary to perform work mentioned above,
Pure and Antiseptie,
Money returned cheerfully upon dissatisfaction.

25 Weaver Building, Utica, N. Y.

and also a valuable First Aid Handbook.
complete, $1.
U. S. EMERGENCY CASE CO.

Price,

Please mention Popular Mechanice when writing to advertisers.



TRIAL
Medical Batter

Bent to any address, Exp
Frepald, Welie teday,

'CURE YOURS
ELECTRICITY

Write for beautiful eatalog of the
Fr!' nﬂﬂlﬂ'g many different Electrie-Vibrator

Medical Batterles we make, select the style vou want,

and we will send v 1 s Battery and all attachments on

ten davs' free trial—write todav—the eatalog is free.
DETREOIT MEDICAL BEATTERY C(.

TR Majestic Bldg. Detroit, Mich.

ELECTRIC MOTOR 65 CENTS

Huns with wet or dry battery, positively
the haggmnﬁr on ktLhB maﬁkat. for thl-g
price; 65 cents; (packing and postage

mnla:} Raraﬁaing motors, experimental
dymancs, telephones, noveltles, etc.

“CATALOGUE FREE"”

ARROW ELECTRIC CO.

103 5. Canal 5t., CHICAGO, ILL.

t WE ARE SELLING

it's
Fan Motors, all kinds, all prices. §2 00to  $20.00
Electric 'poy Kiectric Rallways............. 800t0 6000

We Electrical Booka.......... Rl 5.00
H Necktle and Cap Lights..... ennune 30 10 5.00
BYE  Rattery Table Lamps .....ccoeeeee 30000 10.00
It Carriaze and Bleycle Lights...... 5.00 to 6.00
Lanterns and Pocket Lights...... Tito 5.00

Baltery Motors and Fans.......... L0000 1200
Elagtrie Door vells Complets,.... .75to 1.50
Talephones Complete,....... enss 2E0a0d B.95
Telegraph Outfita Complets.,,.... L7510 260
1800 Madical Batari s, .cosvssscss snsnss 3. 95
§12 00 Electric Ball with Suspensory...... .60
b Oynamos And VotOTE....cessannes 1.00 to 1,000 D0
plre: Gas and Gasoline Engines,....... 2.00 bo  1,400,00

We Undersell All. Want Agents,
Catalogue Free

OHIO ELECTRIC WORHS,

C‘l.“_ln‘l-.nd. Ohio.

SNAPS, the opportunity for the Re-
pairer and Assembler. Write

NEUSTADT AUTOMOBILE &
SUPPLY CO., St. Louis, Mo.

FIRE INK——

The MOST WORDEEFUL and mest MYSTERIGUE COMPOUND sver loventad) writs or draw with
FIRE INE snd you can't sss any wyitlng or drawing, bod tooek s spark b the sad of the writlng asd whai
you wrols wiands el fn LIVING FIRE OUTLINES. Bsnd todey for s packaps of this marmslog ink,
2 ia the presiest fen-maker aml saterialeer owl.  Prise 10 sl & pachaps pomtpabd, or 3 for B oeats,
Addrees ol ordem ts AMERICAN AUFPPLY O0., (24 Missshahs Uireet. B Paal Mlas.

Never Fails--SURE POP
0= "} ACK HEAD REMOVER

This litule device 18 a most wonderful thing for persons whose
face I8 full of biack-heads., Simple and ﬁns.gtn n;:n]nmta and tha
unllg BUMS CHre. B\‘i placing directly over the black-head, then
withdrawn, brings the black-head away. Never fails. Takes them
E:t arzunﬂ the nnst: a.%:i lEII-ll pa.rl:l?r 115%.1;5::]{:1'1:3:(1 Sent postpald for

enty-tive ren ear usefal articles. Catalogue and llus-
trated circolars fres, Agents wanted, Address -

H. BURGIE & CO., Central Bank Bldg., CHICAGO, ILL.

Pl aliail T R AR g N A& ahla

There Is only one disease—CONGESTION
There is only one cure—CIRCULATION

THE LAMBERT SNYDER HEALTH VIBRATOR
(9,000 to 15,000 vlbratlons the minute)

CONQUERS PAIN
The Most Beneficent Invention of the Age

Instant rellef from Rheumatism, Deafness, Indiges-
tion, Poor Circulation, or any P oINS or ACHES, In
cases of Paralysis, Locomotor Ataxia, Lumbago, Weak
Eves, Hay Fever, Obesity, Insomnias, Loss of Voice, Neu-
rasthenia, Brain Fag, Vertigo. Headache, Constipation,
Torpid Liver and Lung Trouble, our Vibrator does mar-
velous work—and 1s a good exerclser.

Don't Wait, Don't Suffer, Get a Vibrator and Get Relief

You ean use it ?’uur:uf . and 1t s always ready and will
last for years. Used and endorsed by over 100,000 fami-
lies and 6,000 physiclans everywhers.

NO DRUGS NO PLASTERS NO ELECTRICITY
Give Your Stomach a Vacation from Drugs and Medicines

OUR HEALTH VIBRATOR 1s really all that Its
name implles. Every one of the many thousands
of wibrations it gives off each minute is charged
with Health and Healing and Relief from Paln
and Suffering.

We never solicit a testimonial.

INDIGESTION is relieved by the Vibrator because
it stimulates the stomach to healthy and normal
action, thus making it do its own work—that of
dlgestion. Jaomes H. Smith, Lousburg Hotel, Bar
Harbor, Me., writes: “For over 30 gears I have
had indigestion and headaches. Drugs did me no
good, but gour Vibeator has cured me™

RHEUMATISM, Sciatica and Lumbago promptly
vield to our Vibrator, because its beneficent actlon
displaces the Tric Acid Deposits, sending them
out of the body by incrensing circulation. MWr H.
B. Page, Bor 821, Denver, Col., says: “f have
cured myself of Sciatica and other diseases by
paur Vilirator, and would not be without 40.7

DEAFNESS In a very large percentage of cases Ia
completely eared by our Vibreator, because its
gentle yet effective action clears away the Ca-
tarrhal obstructions and stimulates the whole
mechanlam of hearing. Mrs, . B Smith, 30.’5 N.
Anderson St., Stillwater, Minn., writcg: “My hus-
bhand has been deaf for over 50 gears. After a
;f"w treatments with the Vibrator he 48 able to

ear me talk.”

WHAT DOCTORS SAY. Oor Vibrator Is used and
endorsed by many thousand |nh%‘slc!a:lﬂ- of all
schools of medicine. XNo matter how much they
may differ in thelr opinions about drugs, they
unite In agreeing that the Vibrator is a truly
sclentific apparatus, safe yet powerful and of un-

uegtioned efficacy In prm*tiﬂﬂfly all diseased and

lzordered conditions.

AND NOW HOW ABOUT YOU? You need the
Vibrator in your family. You will never regret
the investment in a Vibrator. Apart from Iits
wide range of effectiveness It Is practically inde-
structible, has no electricity, no wheels, no cogs
or springs, and it cannot get out of order,

Every home should have cur Vibrator.

Fora limited time we will sell cur $5.00 Vibra=
torat $2.00, prepald on receipt of $2.35.

FREG SUGs0Mer foone
LAMBERT SNYDER COMPANY

Dept. 61D. 41 Weast 24th Street, New York, N.Y.

Please mention Popular Mechanics when writing to advertisers.




“RPOLLOW THE FLAG"

SUMMER
VACATION TOURS

WA

VIA THE

ASH

¢ A free copy of Wabash SUMMER
TOUR BOOK, with full details con-
cerning a large number of attractive
vacation tours at reasonable rates, will
be mailed on application.

{ Write us about any trip you may
have in contemplation. We shall be
glad to give prompt information as to
routes, rates, etc, with a complete
itinerary,

(.8 CRANE, G.P.&T. A,

ST1. Louis, Mao.

F. H. TRISTRAN, A. G.P. A,

CHicAGD, ILL. 5

LOW RATE
EXCURSIONS

‘The Missourl Pacific By. and Iron Mountain Route
will sell round trip tickets to points In Texas and
Louisiana for £20.00 from Bt, Louls and $26.00 from
Chicagoonthe first and third Tuesday of each month,
proportional low rates will apply from other points;
also one fare plus $2.00 to points in.Indian Temm%
Arkansas, and Missour] and $25.00 from Chicago
Pueblo, Colorado Bprings and Denver with limit of
twenty-one days except to points in Loulsiana, Ar-
kansas, Texasand Indiafl Territory, which are limited
to thirty days, stop-overs golng and returning.

MEXICO:

Less than one fare on the first and third Tuesday,
with stop-overs.

CALIFORNIA:

Low round trip rates on sale daily to Sept. 1st.

HOT SPRINGS, ARK:

Commencing June 1st to Sept 50th one fare plus
$2.00, good thirty days on sale dally.

Remember the Missourl Pacific Ry. and Iron Moun-
taln Ronte reaches the mclpal points In the above
named states without change of cars.

For descriptive literature and other Informatiom,
address,

ELLIS FARNSWORTH, D. P. A.
186 Clark Street, Chicago, lllinois.

Mexico-9t. Louis
== Special=——

WILL BE RE-INAUGURATED
LEAVING ST. LOUIS

NOVEMBER 20, 1906
THE ELITE TRAIN OF TWO REPUBLICS
SUPERB NEW EQUIPMENT

Composite Car with bath, barber shop and
buffet; Observatinn. Tibrary Cur; 14 Sectlon
Drawing HEoom Sleaping Car: 10-room Com-

artment 81 eping ¢ 'ar and commodious 1in-
ﬁlg Car=all the latest ereations of The Pull-
man Company. :

Semi-WeeHlly Service, leaving St
Louis Tuesdays and Fridays, arrivs
ing Mexico City Thuradays and Sun-

days.

G. R. HACKLEY, General Western Agent
1400 American Trust Building
Chicago, Iil.

National Lines of Mexico

AMERICAS MOST POPULAR RAILWAY

§ CHICAGO §

AN

BETWEEN

CHICAGO »=HKANSAS CITY,
CHICAGO ~» ST.LOUIS,
CHICAGO »»PEORIA,
STLOUIS:»HANSAS CITY,

TUHRDUGE PULLMAN HIERVIOR
BETWEREN CHICAGD AMND

HOT SPRINGS, Ark. DENVER. Cola,

TEXAS, FLORIDA. UTAH,
CALIFORNIA = OREGON.

IF YOU AMH CONTEMPLATING & THIF, ANY PO
TION OF WHICH CAN DE MADE OVER THE CHICAGO
& ALTON, IT WILL PFAY YOU 70 WHITE 70 THE UNDER-
BIGNED VOB MATES, MAPFS, TIME-TABLES, ETO.

Gro, J. CHARLTON,
GENEMAL FANSENGEH AGENT,
OHI10AGO, ILL.

Please mentlon Popular Mechanics when writing to advertisers.
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« [ Every Boy His
i It tells you how to make a Steam Engin
trical machine, a Galvanic Battery, an E
Ealeldoscops, a Magic Lantern, an n
1 Bchooner;
7 and Arrows, Po
all 18 made 8o plain an
| with mora

AMERICAN SUPPLY CO. -

The Great East and West Line

Across the Entire States of

TEXAS~LOUISIANA

THE

TEXAS T & P PACIFIC |

RAILWAY

NO TROUBLE TO ANSWER QUESTIONS

New Dining Cars (meals a la rarte) between Teras and
St. Louis. Write for new book on Texas. FREE.

E. P. TURNER, General Passenger Agent, Dallas, Texas

e, B &R
ectric Telegraph, an Electrotyping Apparatus, a alo}:hnnu. B
? fittﬂ rowboat to a full-
ow to make Kites, Balloons, Paper Toya, Masks, O
{}un.saﬁllng!. Stilts, Fishing Tackls, Rabbit and Bird Traps, and many
elmple that any boy can easily make anything described. The whole I8 illustrated
than 200 handaome lustrations. This (8 a great book and you should not be without it, Price
only 10 cents, postpaid, 3 for 25 cents.

Own Toy-Make

Photographlec Camers, a Windmill, a Hlnmeqrpe

, Boats of every kind, from a
Card F.'su-is. Wagonse, Carta, Toy Honses,

aer things, and

Address
- 634 Minnehaha Strest, 85T. PAUL, MINN.
Private

tie - PHONES 225

No. 66 PHONE, each $6.00
Wire Brackets and insulators
for mile line, $5.00.
t—= Four Phones will work on slngle
line up to ten miles. Talk good
any d ta.m:.aci ﬂnunam&int each
F————— ond as per diggram.

—— | Easy to install

! ] No.44 PHONE,
each $4.00

Copper Wire per 100

feet, 50 conts,
Can put 2 Phonea on
Line using 2 wires G0
feet or less. A buy
cian Install our phonea,
Sent by expre«s 0.0.D,
to any address if§1.00 18 gent
with order to guarantee ex-
press charges,

C. W. FARR ELECTRIC CO.
ELECTRIOATL BUILLDING,
W. Jackson Bivd., Chicago

Foxy Grandpa’s Latest

Hera you mre, beyh. A Smslallion pln of Feey Groslps, beantifelly
sisbielel I8 toloed. Eewtpous will soilce §t og yoor lage] snd bry io geit s
whosat look al . Al yro bave to de ja press the bul—Fory Dmpdpa w1l
Eulak ks Jobs by aquiriag & fAns wiream of wwier gl pver iths 1oy awilve
ovs. Wil sgulet 25 fept.  Orestest Jols sol,  Urder cad bo-daf and sl
sl gror frissde.  Beit jetpaid Bir 13 conte, oF Feay Orasilps snd Broli-

. 58 bolli or 38 vasis, with ser noveliy eatalog of bargales.
AMERICAN SUPPLY CO.
534 E.Minnehaha Street, 5t. Paul, Minn.
= o

LEARNED BY ANY MAY OR BOY AT HOME,
Small cost  Bend to-day 2e. stamn for particulars and proof.
0. A. SMITH, Room 93, 2040 Knoxville Ave., PEORIA, ILL.

Texas to the Front.

IS COMING S0 FAST YOU CAN HEAR IT.
Mo other section of the conptry offers such inducemonts to the Homes
Beeker, the Health or Pleasore Beeker, or the Capliallsi,
A MILD CLIMATE, FERTILE LANDS (and Cheap)
—_—ni—
BUSY, GROWING CITIES.

L & G. N,

“¢The Texan Hallroad, ™

With more than 1000 miles of track, traverses the most
favored sections of the State, Operaies through Cars
from 5t. Louis, Momphis, Ete., in connection with lron
Mountain Route.

We shull be pleased to answer inquiries.

Bend e, stimp for the Texas “Hed

Book,” eoslaining interssting facts....

D. 4. PRICE, G. P. & T. k.,
Palesilne, Texns,

$3.50 EACH (former price $6.00)

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

R RON T Ep SEE-SAW nole.

And All the Year—For ONE or TWO
Write To-day for Civewlar.

. Edwin D- Smlth 241 Fourth Ave

PITTSBURG, PA

Then you know what 1t means to have
% the bristles comi
brush, sticking in the lather and gettl
on the face. Can you re.lize how muoch
easler and pleas nter It will be to shave

with the right kind of a brnsh? The new
Everlasthing alnmivum shaviog
brush 8 made 2o that the bairs can
pever come out; by a new method they
are riveted with an aluminom ferrale,
TUse the brush a year, then toy to pull the
bristles ont. If you ecan pull out a single
bristle, we'll give you a new hrush free.
This I8 our positive guarantee, Brush
15 made of very best French br stles, ce-
mented and sef in pure alominum fer-
rule with a blark ebony handle, Intro-
ductory mannfacturer's price, French
Bristle, 26c¢; Pure Badger, §1.50.

Do You Shave Yourself?

out of yoar shaving #

FRENCH PURE
25¢ 283 E. Madison Btreet, Chicago. $1.50
Combination Prairie Whistle.
2 You can Imitate any bird or animal. Astonigh

;our friends by making them belicve you are a
entrilogulst. The instrumont is concealed In

the roof of the mouth and detection {s impossibla,
M ladies are near imitate a mouse and sea them grab their skirks
and climb & chair, Boys, if Ilke fun, get one,  Price 30 erats
with full directions and our big bargain catalog FREE. Address,

AMERICAN SUPPLY €D, 3M Minnchaha Street, St. Paul, Minn,
BY MEANE OF —

AERIAL ADVERTISING giiooss, xites ax nannees

Contracted For or Complete Ootfits Furaished,
Gas Balloons and Special Kites Made to Order
All Kinds of Kites and Apparatus for Kite-Flying, wholesals & retail
HARBERT AERIAL ADV. CO. (not Inc.)
1627 Briar Place ! 1 Chicago, 111,

See article this issue of Pop. on Kites for practical wse




“"Want' and *For Sale’ Ads. 3 cents per word payable
in advance. Replies may be sent to a number care
Popular Mechanics, and will be forwarded without extra
charge. In answering such let the number appear on
your envelopas.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring; the original automobile school in Chi-
CAED. ne hundred and eighty graduates the past

ar, to whom we refer upon reguest. Automo-

fla owners, prospective buyers and young men
wanting to become expert chauffeurs will save a

t deal of money and a lot of Wworry by study-
[ng the mechanism, care and repair of gasoline
automobiles, in our shop, where all parts are open
so you can see how they are made, and how they
operate. We give thorough and practical instruc-
tion. Competent chaunffeurs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michi-
gan Ave,, Chleago, IIL

FOR SALE—12 H. P. Pope-Hartford automobile
motor ; first class. G. W, Swan, Dowagiae, Mich,

FOR BALE—Five passenger, 20 H. P. antomobile.
Recently overhauled and in fine condition. A big
bargain., Address 1154, Popular Mechanics.

FOUR-CYLINDER touring ecar, 1905, Cadillac, 1908
improvements Installed, cost §3.050, with top,
odometer, (zabriel horn, two Inner tubes, flve lamps

and peperator: run 754 miles; $1,500 cagh. Address
H. yeth, St. Jogeph, Mo.
FOR SALE—& . I*. steam runabout; will sell

cheap or trade for Orient buckboard. Bert Oliphant,

Belle Center, Ohlo.

FOR BSALIL-—Several firet-clags new spark-coils.
Will give % -inch spark with & dry batteries. Plati-
num contacts. §5 each. Correspondence solicited.
J. H. Wood, Stonyford, N. Y.

FOR SALE—Three-fourths to 100 H. . englne
mtlnfa. Water or air cooled. Auto Parts Co., Chi-
11.

CRgO,

MOTORCYCLES

MOTORCYCLES—AIl best makes; general agents
for "Merkel,'" §155; “Yale,” §175; Curtiss l-cylinder,
200; Z2-cylinder, $2756; Merkel motoreycole side de-
ivery ecars, $260; mail orders promptly flled.
Terms, 26 per cent with order, balance 0. D,
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit mon order or hank draft payvable to
Whipple Cyele Co. Whipple, the Motorcyele Man,
260 est Jackson Blvd.,, Chicago.

FOR BALR—1008 Model Yale-California motor-

cle. Has been run 3 months and i3 in fine con-
dition. Grlp control. Wil sel]l for $140. Address
George Groves, 502 Scott 8t, Davenport, Ia.

FOR SALE—Motorevcle: or will trade for 30 to
ﬁg-[]lght generator. Chas. Gillivan, West Jeferson,
(hlo.

FOR SALE—Mitchell "04 motoreyele, in good con-
dition. Cheap. Model 52, Might trade for lathe.
Edgar Haupt, Hoopeston, I1L

BECOND HAND—What have yon? What do you
wish? Give details In full. We pay cash. Motor-
cycle Co.,, Hammondsport, N. Y.

FOR BALE—1%04 Indian motoreyele in excellent
condition. Came from factory last June and has
only made about TO0 miles. Price, 8150, Flrst order
with $25 secures it. Will send by express, balance
C. 0. D. Or will send by freight, sight draft with

bill of lading. Address 1155, Popular Mechanics.

BUSINESS OPPCRTUNITIES.

A FEW DOLLARS will start a prosperous mail
order business ; we furnish catalogues and everything
necessary ; by our easy method fallure almost fm-
possible. Mllburn-Hicks, 714 Pontlac Bldg., Chleago.

FOR SALE—DIatents, Patterns, Models. OQmuickest
action fire hose coupling ever invented., A great bar-
ain if taken at once. Further Information of John
elehant, 764 4T7th St.,, Chicago, Il

PATENT FOR SALE—Serial No. 308,305, issued

Bept. 4, 1906. No. B20,142 iz for male. Condiment
holder or combined salt and pi.ta‘pp-e-r box. The hest
article of today for agents and M. O. men. Price

right ; drawings. Particulars address P. (0. Box 242,
San Franclsco, Cal.

FOR SALE—Well-equipped novelty ahog
years' standing. A bargain; must sell (ba
Box 92, Richmond, Mo.

PATENTE BSOLD ON COMMISSION, If yom
wish to buy or sell a patent write to E. L. Perkins,
President Inventors' Exchange, 84 Broad St., Boston,
Mass.

WHY NOT INCHEASE YOUR EARNINGE by
making key-checks and stamping names on tools, ete,,
for your friends, shopmates, business men, ete.? We
gell complete outfi—Iincluding steel letters and fig-
ures. German sflver key check blnoks. Enclose
stamp for particulars. Western Novelty Works, Falr-
bury, Neb.

FOR BALE—DPatent, dies, ete. Utllity novelty with
unlimited field. An opportunity for man with busi-
ness ability and some ecapital. Address 1159 DPopular
Mechanics.

FOR SALE—Valuable patent, mnewly invented
bhousehold necessity ; over 35,000 sold here; never In-
troduced east: immense profits. Ioventor, 304 Fay
Bldg., Loe Angeles, Cal.

FOR BALE—Two patents coverin
ber Heel,” with mounlds and dies
E. W. Hayden, Richmond, Cal.

PATENT FOR SALE—RBalanced slide valve. Write
G. A. Janicke, R. R. No. 2, Loulsville, K¥.

of tem
health).

“Hevolving Hub-
or fifty-six pairs

SPECIALTIES AND PATENTS of merlt are bought
and sold by the American Commerce & Specialty Co.,
Incorporated, 95 Dearborn 8t., Chicago.

TO INVENTORS : If your invention is not a suc-
cess we can assist you, We design, perfect and de-
velop mnew Inventions, =howing how to make them
patentable and of commercial value. We prepare me-
chanical drawings: revige plans and specifications;
make Investlgations, examinations and reports on the
value and condition of all classes of machinery, new
inventions, etec. If von have some new Idea which
you are unable to perfect, write us at once; we will
make no charge if we are unahle to assist vou. Ad-

dress Engineering Dept., Industrial News Doreau,
Ithaca, N. Y,

PATENTS—H. W. Jenner, patent attorney and
mechanleal expert, 808 I St., Washington, D. . Eas-

tablished 1883. [ make free examination and report
if patent ecan be had and exactly how much it will
cost. Bend for elrcular.

THE INVENTOR—A POPULAR ILLUSTRATED
TECHNICAL MAGAZINFE—Contains entertaining
aecounts of what inventors are doing, suggestions
as to how fo turn inventions into monev. hints
regardinF present opportunities for inventors, de-
cisfons in patent cases. in fact evervthing of in-
terest to inventors. Send 25 cents for three months'
trial subseription. Addresa the Inventor, 8¢ Ex-
change Building, Boston, Masn,

BUSINEBRS WANTED—Want mereantile or manu-
facturing husiness. Will pay cash for a business that
will stand Investigatlon. Give full particulars and
lowest eash price. Address Business Wanted, Box
742, Circleville, Ohia.

BLACKSMITHS.

GOOD BLACKSMITHS ARE BCARCE and but few
learning the trade. The smith comes first of all pro-
fegsions or trades. The smith must make the tools
first for all from the surgeon to the safe blower, by
using Toy's Treatize on new steels explaining how to
work them, with 75 new methods for worklng all
difficult jobs. Ten receipts for making your own com-
nonnds  for weldlni,v different kinds of steol =olid,
Thermite welding fully explained: also two colored
tool tempering charis; chart A explains all annealing
and hardening; chart B explaing both sclentlfic and

lain tempering to a standard, AN the above for

1. Valuable samples free, W, M. Toy, Bidoey, Ohlo,




