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THIS NUMBER CONTAINS 139 ARTICLES AND 112 ILLUSTRATIONS-.YOU
WILL SURELY FIND SOMETHING YOU LIKE TO READ IN
TABLE OF CONTENTS ON NEXT PAGE

Latest Military Moto.-Cycle--Page 523



REAT BOOKS

YOU SHOULD HAVE

Write today

Power Plants

BY N. H. BCHNEIDER
A practical book on electrical power plants, telling about
corract methods of wiring, diract and alternating current dyna-
meos, motors and motor starters, usa of clectrical measuring
ingtrumerts —written for practical usa,
1g0 pagas, 203 illustration.. 12mao.

Cloth.......ccoo.0. ®1.00 Leather.....o..co.oo. B2.50

Electrical Instruments and Testing

A good book by the same author, covering this subject thor-
oughly, 1 contains & complete chapter on tes'ing with the
voltmeter, Mo one who uses electrical instruments can do
without it.

210 pages, over (oo illustrations,

Price..... ... 8100 Limp Leather........ w200

How to Run Engines and Boilers

BY E. P. WATSON
A practical book with practical ingtructions for young engineers
and steam users. Has chapters on cleaning boilers, removing
scala. boiler fittings, throttle engines slide valves, governors,
accentrics, ate,
160 pages, illustrated,
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SPON & CHAMBERLAIN

DEPT.P.M. 123 LIBERTY 5T. NEW YORK

Founded by Mather Covey, 195,
A Hovse dn towch with Three Centuries

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA

HENRY CAREY BAIRD & CO.

[ndustrial Publishers, Booksellers and Importers,

B10 Walnut Street, Philadelphla, Pa., U. §. A,

B ther New aind Revised Catologed of Praciieal and Sceien-
tifte Boaks, 94 pages, 8 vo. ( Fel, 15, VB - Cabadogeee af Chepdoonl
Pechnalgy i Sewerad Chemistvy, Judy 1, 1905 (New and
Up-toeDhaie) ;o Codalogue of Hooks o Metallurgy, Mining,
Prospecting, Mineralagy, Gealogy, ;134;:;&!13_. Amirlpsis, ete, & i
Crtetogue af Books omn Steane cnivd Bhee Stecom Engpine, Machinery,

ebe, o Cubalogue of Books op Sawitary Science, Gas Fitting,
Pluwmbineg, ete, ! aud our other Cotalogaes awd Cirenlors, e
wnhole coveving every banch of Science applied (o the Aris, sent
Jeeeaiid fivee of postage o any ong ihoangy port of Hee worid wlio
el Ceerrciah leism codolreses

i@ ™Please State the Subjects in Which Interested

A Great Repository of Practical and Scientific Information

One qr the Fullest, Freshest and Most Vialuable Hiandlooks of
the Age. fu:m-pﬂtmme to Every Procticad W,

EIGHTEENTH THOUSAND
Price, $2.00
Free of Postage to Any Address in the World,

The Techno-Chemical Receipt Book :

Contalning Several Thousand Recelpts, covering the Latest,
muost Important, and most Useful Discoveries in Chemical Tech-
pology, and thelr Practical Applicatlon in the Arte amd the
Indnstries. Edited chiefly from the Germanof Drs. Winekler,
Elsner, Helntze, Mlerzinskl, Jacobsen, Koller, and Hienzring,
with additions by William T, Branot and Willlam H. Wahl, Ph,Ib,
{Held.), Secretary of the Franklin Institute. Illustrated by 78
engravings, over 0 pages, 12 mo. elegantly boumd in scarlet
cloth gilt, closely printed, containing an bnmense amount g
& great varlety of matter.

Prive, 8200, free of postage to any address in the world,

B A circiloar qu‘J oS, a.ﬁr}w[ﬂ? .lﬁi'lﬂl.ﬂ Talile rt.l" iaic béni L8
af this imporiant book, sent by mail free of poatages to asy one
in any part of the world rwho will fernish iy address,

HENRY CAREY BAIRD & CO.

INDUSTEIAL PUBLISHEERS, ROOESELLERS AND IMPORTERS,
810 Walnut Street, Philadelphia, Pa., U. 5 A.
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“THE CHICAGO”

AUTOMATIC TEMPERATURE

REGULATOR

B The best device for controlling your Pur-
nace, Hot Water or Steam Hoiler, 1t 18 auto-
matic and a fuel saver. Easily installed,

Time-Set
Attachment

[s a device which
wi attach to our
Begulator n or-
der that when 1he
purchaser docs
not wani o maln-
tain the reg-
I||i1|.' 1|'['|'|]h_'1'i|_1|'|1'l::
during the night,
butl wanis it 1o be-
COMme warmer o=
wards moming. he
cansct the Attach-
ment 8o thatr it
will antomatically
adjust the drafts
4l Any given tmes
It 18 contained in
i cabinet and set
in the same man- S8
ner ag an aldrm ™
clock, but it has
notan alarm.
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Write for Prices and Further Particulars,

CHICAGO HEAT REGULATOR 0.
40 Dearborn Street, Chicago.

&

The New Universal Square
“NEW STYLE™
MNo. B—6-inch. No. 10—10-inch No. 13—13-inch,

iR e TS+ 13 Jad &

0099009999000900

AT RINE R R

ALWAYS READY.
KO ADJUSTING.

Made of best steel and
ia light. Coppered,
then oxidize or nickel
finish. Can't rust,

GUARANTEED,

If found untrus will be
replaced.

For sale by all leading
tool dealers.

WRITE FOR
CIRCULARS

Combination;
Try; plich cot; hipaand
valley cut and mitre sqoare. Drawn
circies; gaoges lumber; octagonal
cols; laylng ool mortise and tenons:
plumb and level; siralght edge, rule
scale and lnoumerable other pur-
poses.

TD OPERATE, you simply The Duby& Shinn Mig. Co.
reverse it from side o side. It (Ine.)

marks 5-inch on ope slde &od Mes and Works, 34 E. 20h 84
i{-imch on the other. NEW YORK CITY.




POPULAR MECHANICS

160 WASHINGTON ST., CHICAGO, U. S. A.
H. H. WINDSOR, : : s : ¢ : EDITOR

SUBSCRIPTION, $1.00 PER YEAR

MAILED POSTAGE FULLY PREPAID TO ANY
ADDRESS IN THE WORLD

All subscriptions are discontinued at expiration
Pleaseexamine the date printed on your wrapper
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& i BHEE 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. S. STARRETT CO., ATHOL, MASS,, U. S. A.

S R

Please mention Popular Mechanles when writing Advertisers.
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YOUNG MECHANICS WANTED
FOR THE NAVY

The recent addition of several large vessels to the
Navy hzs created a demand for mechanics. Good
opportunity for promotion to capable men. Outfit 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 TD $70 PLUMBERS AND FITTERS, $45

ELECTRICIANS, 30 TO 70 COPPERSMITHS, 55
CARPENTERS, 25 7T0 70 BLACKSMITHS, 50
FIREMEN, 30 TD 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.

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.

Le Radium Perpetual Cigar Lighter

(Imported from France)

A GREAT BOON TO SMOKERS
CHEAPER AND SAFER THAN MATCHES
RESISTS STRONGEST WIND -

- wht

Thiz useful French novelty conststs of a metal vest packet tube contain-
ing a platinum compound which, when exposed to the air, becomes incandescent
and produces a strong flame.

MOVE TH& CAP AND THERE INSTANTLY APPEARS A
STEADY FLAME, which will light cigars, cigarettes, lamps, gas jets, will
kindle fires or light the way in the dark., “When the cap i= replaced the flame

in extingui
No Manipulation. No Adjusting.

This self-firing t lighter is absolutely safe. Will not ignite unless the cap
is removed and the platinum exposed to the air. With ordinary care it is practically
indestructible. A great convenience to autoists, canocizts, yachtsmen, etc.
watertight and operates faultlessly in rain, snow of strong wind,

Price, complete, postpaid, Fifty Cents each,
(1f not as represented, return it, and we will cheerfully refund your money,)

AGENTS AND DEALERS WANTED EVERYWHERE.

We make a most liberal proposition to agents and merchants who sell
Le Radivm Lighters. Exclugive territory will be given to agents who can
poarantee a reasonable volume of orders.

Correspondence solicited.

INTERNATIONAL AUTO AND YACHT AGENCY,

PRI B v mein ! Dept. 5, 119-121 Nassau Street, New York City,

ACTUAL SIZE
Model 3




A City Water Supply

For Your
Country Home

F vou livein the cﬂuntrdy there is a way for you to enjoy
@il the comforts and conveniences of & cify waler
suggly, without a penny for water tax,

It is accomplished by the Kewanee System.

With the Kewanee System you get even smore than
city service, because, in addition to every benefit the latter
affords, you may have—

—Saft water in your bathroom and laundry.

L B

Theold-fashioned gravity system meant pumping water
s in order to get it detwn again. :

Now, to give the necessary pressure for fire protection
and service, the elevated tank must be located on top of
a tall tower., This is expensive, unsightly, and unsafe.

The water freezes in winter, becomes warm and stag-
nant insummer, and repairs are a big item of expense.

The attic tank doesn’t give sufficient pressure for fire
protection. Its weight is apt to crack the plastering, and
when it leaks (as it is pretty sere to do) yovur house is
flooded. Just one such expensive accident may cost you
many times the price of a Kewanee Outfit—

—Which cannot flood the house because the tank isrest-
ln% on mﬁdﬁmud. where it can do no damage.

he installation of a Kewanee Pneumatic Tank and

Outfit in the cellar (or in the ground) means:

—Plenty of pure, fresh water,

—Cool water in the summer,

—No freezing water in winter,

—Absolute ?rntutmn from tire,

—Decrease in insurance rates,

—A plant that will last a lifetime,

—MNo expensive repairs,—

—[t solves the country water problem completely.

The Kewanee System will takecare of aff vour needs,—
for home, garden, lawn, stables, poultry house, etc.

* %k % %

Our Kewanee Outhits are comflete,

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

—But, we furnish the whele thing,—a compiete system of
water supply.

Our engineering department isﬂ{)reparcd to solve your
water problem,—no matter how difficult that problem may
now appear, . )

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

We guarantee every Kewanee Outfit to give ferfect
service., e

Send for catalogue No. H,fwlng names of users in yvour
state,—f{ree if you mention this paper.

Kewanee Water Supply Co.,

Drawer P. Kewanee, lIl.

A$20 WATCH FOR $6.45

These figures tell exacily what we are
dolng—selling a $20.00 Waich for $5.45

We don™t claim that this is a $£0.00 watch or a $50,00 watch,
butitis a $20.00 watch. A leading watch manufacturer
b&iniel::rd Fcr&aud for ready cash, recently soldus 100,000
WaLe watches actually built to retail at $20.00. There I8 no
doubt that we could wholesale them to dealers for £12.00 or
$12.00, but this would Involve a great amonnt of labor, Hme and
expense. [n the end auu:mﬂt would be little more than it is at
selling the watch direct to the consumer at $5.45. The
Ewh;rta:m Watch, which we offer at ®5.45, is an tm. 21

aw , Anely balanced and perfectly adjusted movement.

t has specially selected jewels, dust il, patent regulator,
Enl-memd dlal, }ewie:lml u.:‘.;.llﬁ'l‘m;ﬁ.n tiﬂ-dh]:lnl‘.ﬂ& donhle hun:a

neE cas nuine 1a an ndeomely engray
Eﬂﬁx wi.t& ﬁethumugh}% timed, tested and regula ;!I{'ﬂ“m
leaving the factory, and both the cage aud novement are

aranteed for 25 years,

Clip out this advertisment and mall it to ng to-lay with your
name, postoffice address and nearest express office, Tell uns
whether you want & lady"s or gent’s watch and we will send the
watch to your expresa office at once. If it gatisfies you
after & carefnl examination, pay the express agent S5.45 an
express charges and the wateh is yours, but ifit doesu't please
you return it to us at our expense,

A 25-year guarantes will be placed in the front case of
the wateli we send ;,rnu. and to the first 10,000 cugtomers we will
send a beantiful gold-lald wateh chain, Free. 'We refer to
the First Natlonal Bank of Chicago, Capital $10,000,000,

National Consolidated Watch Co., Dept. 363, Chicago

Yes, it's true that our credit prices are

10¢ higher than cash prices, but by pur-
chasing & diamond on credit, you'ra just as
well off as if you walt slx months and then
pay cash.

Here's the reason. Prices of diamonds are

advancing right along at the rate of 205 per
year—that means 10% every six months. There-
fora our present credit prices are the same as
oash prices will be In six months. You eee tha |
point, of eourse. ]
‘I.Our system of selling on eredit is_ the best, |
cleanest — mogt liberal in the world.

To any honest person, we'll gend IMamond like
ent, €. 0. D. $15 H'I:I.lbj("l.'t- to examination. Or
gend $15 with order. Batizsfaction guaranteed.

Wa have a Catalog different than any yon have

ever seen. It tells how to jndge diamonds:
gives eight different qualitics with weights and Frienu.
of same, and guotes watch cages and movements sep-

arately. lt's worth ‘Et:nur while to send for it. Wrl
today for this val le FREE Catalog No. U 71.

Hchert LJosh 25

215 (U 71) State Btreet, Chicago
Established 1883




Architects, Draughtsmen, Tool and Pat-
tern Makers, Electricians, Real Estate Men,
Students, Everybody who has occasion to
draw should send one dollar at once for

THE READY DRAUGHTING INSTRUMENT

Invented by a correspondent schooi student, who wished to save the cost of instri-
ments; *° necessity " here proved truly © the mother of invention.” For
this is an instrument that may be carried in the pocket and at the same time 7 T :
answer every purpose of T-Square, Compass, Triangle, or Protractor. It { g A ==
finds diameters and degrees at a single glance, and there's no adjustment
of compass points ever required. A time and money saver which everyone can afford

..t to possess,  Made of aluminum ; highly polished, #1.00 prepaid, with full instructions. Your
'i;lﬁ ? money returned if not entirely sausfied. Don't delay ; write to-day.

|

. Uy | READY MFG. CO., Box B., Rochester, N. Y., U. S. A.
""‘“ﬁr—m_ _'-"_"I

1
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T L t Law School I
The **UniversAL” Fountain Draughting Pen STUDY c?;l;?f: naﬂce Iﬁst?unctmﬂ

Established
- LAW in the World *;iky
= Pre%ares for the bar of any state. T[mproved
Economy is the keynote of modern methods, To use this pen means othod of instruction, combining the Text-Book,
ecvnamy of time and energy, turning drudgery into real pleasure. ture and Case Book methoda. A'l'il:ll"ﬂ'?ﬂd. b'}'
Mo more stepping to fll. Wil not elog. Sent on approval, the benoch and bar, Three Courses: College,
Foat-Grnduate and Husiness Law., Uniform rate O
of tuition. Write today for Catslogue. :
Chicago Correapondence School of Law S
eaper Block, Chicago B
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rite for special introductory offer.
SHITH & STOKES (0. 3,25 Sor=sbmeres PHILADELPHIA, P,

How to Moke n Dynamo
How to Make & Telephone

How to Make an Electric Motor

How to Make a Storage Eaitery

How to Make a Wimshuorst Eleetric Machine
How to Make a Magneto Machine 1

Styles and
e, Dra

How to Make a Medical Indoction Cail
Huow to Moke o Pocket Accuwinulatoer
How v Make o Plunge Battery
How to Make o Voltmeter
How to Make n Galvanometer
How to Make a Hand Dynamo
i How to Make & Talking Machine
v, 14 How to Muake n 1.5 H. P. Dynaisio oF Malor
.15 How to Make & Toy Mataer
16 How to Make an Electric Bell
. 1T How to Make o Telegraph Instrument
. 18 How to Wind Armatures
. 13 How to Wind Field-Magnets
.My How to Make an Amineter
o, 21 How to Make a Thermostat
Mg, 22 Motor Rotation
o, 23 How Lo Make an Electrie Soldering Tron
. M How to Make 5 Small Electria Heater
. 23 How to Make an Eleciric Furnace

ng Cabinetis,

Fill
Send for Iiustrated Catalogue or ask your jobber.
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Boards, Blue Prin

ghtin

Manufacturers of Various

FRITZ & GOELDEL MFG. €0,
99 Alabama Btreet, Grand Rapids, Mich.

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.22d 5t., NEW YOREK

Blue Print Frames, Etec.

Sizes of Dran

Mervrill

dnd

Baker's Fd ilure

Places in our hands their greatest publication

seso - YSgw= wowouws | | RIDPATH’S HISTORY
e || O THE WORLD
raWing ateri s a in Half Morocon, Weoffer them nl'.ri
Surveying Instruments | A Very Great Bargain

Betters to those sending us the Coapon

Our Rapid Printing Blue Print Paper has no equal. below, Tear it off, wrile name nnad

The Celebrated Vandyke Bolar Paper for Blus and address plalnly and mall Lo us
Elack lloe prints. Seod for sample prints. n-; before yom rvm-z it
undreds who read this
..l.l 'nnn' w.i I'l.r!n have decided to bay Ridpath

some day; oow 15 the time

nly 81.00 secnres
complete set E:.:lﬂ
you may pay bal-
DIES and DIEMAHKRING | | ance in smail sums
A shop book by a shop man and intended for shop work n?a?mh-.r;; Vi sreatint Bl

tory ever written. Is strongly

100 Pages. 100 Hlustrations endorsed by Ex Presidents
Harrizon, Cleveland and Me-

100 Cents. Send For It. Kinley, Jefferson *
Wallzer, Bishop T his OnNne
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SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated refrigerating
machine for the household which may be used for
uupplylnﬁn refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster=
ilized or otherwise purified water. emachine has
areflrigerating capacity equal to the melt-

ng or the use of 200 pounds of ice a day.
it is auntomatic and is as free from com-
plications as itis possible to make a machine of
this character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the
entire plantis shiﬂpcd as a unit, it being onl
necessary to connect the power and water when it
is ready to operate.

The machine is especially adapted to motor drive, and ml:‘; be operated by a one=half
horse-power electric motor, any motive power however may be employed. hen operated for
10 or 12 hours each day it will manufacture 10 pounds gf hr(g'nic ice, besides refrigerating
two storage compartments to a temperature of thirtysfive to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures at less cost than using ice.

Manufactured by the

E. EE SAVAGE |[BRUNSWICK REFRIGERATING
Western Representative 'c 0 H P A N Y

40 Dearborn §t., CHICAGO NEW BRUNSWICH, N. J.

WHY YOU SHOULD SAVE YOUR BURNT OUT FUSES

Is 30 to 100 Per Cont Snow's Refilled Foses nro Res
WORTH SAVING ? . - g oyt e

Tests as are "LASS A new F’I.ll‘ll
to which they are equal in all

sy, Ineluding apparance,
eriricinms and engineers of

When we Reflll a Burnt Out FUSE 8
we produre 8 Hefilled (LASS & §
FUSE EYUIVALENT fo n NEW
CLASS A FUSE st 30 to 100 per
gent leas than the eost of & CLASS fsolated plants should save thelr
A FUBE. fuses and send Lo s for prices

for Alling.
ATy e e e T e E. W. SNOW & CO0., 157 west Ave., ROCHESTER, N. Y

We have complete outiits for residences of any size, summer homes, camps, hotels, schools,
launches. yachts, ete. Every detsi]l included:; wery best material; absolotely practieal. 8o
simpleé noslectrician required. Light all the time, 88 storngo battory incloded. Gas, Gaso-
line or Steam engines used give plenty of power for pumping water, sawing wood, refrigera-
tion, etoc. We would like to semd cvery reader of Popular Mechanics who i likely to be
interested oor new B-page Catalogue describing over 180 different outfits, Address

Electric Light Department

RICHARDSON ENGINEERING CO,, Hartferd, Conn.

A SAMPLE COPY of

WOOD CRAFT

The Best Paper Published in the Interests of all Woodworkers

SEN‘D for a Copy, and also asK us for Our
Premium List and Terms to Agents

WOOD CRAFT, 450 Caxton Building, CLEVELAND, OHIO

Flease mention Popular Mechanics when writing to advertisers



IO DAYSFREE TRIAL®>.2 %

fogrues and free frial offer” and we will send by return mal " Nﬂi id, the
t}' '|‘||1'||1:‘.r1||n"l art catalogue of the seazon an aur new and marvelous Pl‘ﬂ["aﬂ"
™ tions, the most liberal hievele ofTers ever made by any house

1‘ OUR CATALOGUES b-1H'Ill’4-'|| large ?hotugmphmﬂlushattunsnf all our models, lht

most complete line of hii.;]l. i:l'.'L-:.l_' hicyeles in the world, and describe and explain eve
tail of construction. They show the difference hetw:en high class materi ri'
work and cheap contruct built wheels. We axplain how we can manufacture h!ﬂ}.t]ﬂa
of the very best material, furnish the inest m.]ulpment-. conster-brakes, punc-
ture-proof tires and se Il direct to the rider at lezs than dealer’s cost,
. wE SHIP o. lppnnvll’ to any person, anywhere, without & cent de-
posit, pay the freight and allow ten days free
| trial on all our bu:]r:;]e: W rrfcfar o cd.t.:l .: sekct_rm w.irzf and send us your
erider on these terms
We will convinece nf § i é and broades
| that we sell BE H BEGYGLE a. u'in Pnln gFuaraniee

v other manofacturer or dealer in the world. We have reliable bicycles for men and women,

ad 5 drls, ohe :u';u_,r than the lowest prices of any other house; we have the hlzhalt#rndﬁ
bicy 1-- that it §s poss Ir to make at prices as low as a jobber can get in rooo lots e have

% branch ses in L. m' d and London, and we sell bicycles in country on the globe.
BIGY i LE nEA LEH You can sell our bicycles under your own name plate at double our prices. Ovders
filled the :Inif received. Many dealers are handling our line. Rider AFentu
¢ make money sclling our bicycles, tires and sundries without interfering with their other work, Splendid oppor-
e tunity for one agent o each town, || _v,.-uu own a bicycle write to us anyway; thereare suggestions and information in

our catalogues that will be of immense value to y

TIRES, COASTER-BRAKES, fi“t'i‘ e e e o e LT Sie L peiocs Tt bp dentire s
repair I'I:I.Eﬂ. Ask for our tire and sundr gue. I you want ehildren’s wheels ask for ju'ﬂ.-nilc Catalogues.

nn HBT wl!T but write us & post 1. Do not think of buyinga bicycle or a pair of tires from anyone until you
know the new .'|r|-| erful offers we are making. It only costs a postal to learn e ything. Write it now.

MEAD CYCLE COMPANY, Dept. Fi1532 CHIGA7O, ILL.
Tor @Ry, “How to Remember”

Bent Free to Readers of this Publication.

$65 T0 $175 PER MONTH

For Firemen lnd Bukm:ﬂnn. experience un-
natructions by mall at yoor

mﬂt.!:rm I%’umﬂ rnn ln fﬁmﬁins lw

800N A& competent. Send
ticulars at once, Inclose stamp.

National Railwey Training thnnl,lu
Room 55 Boston Blk., MINNEAPOLIS, MINN, U.8. A,

: You areno greater intellectually than
SR VOUT IMemory. My course (8 simple, lnexpensive.

—lnrreases business capacity, social standing; gives an
slert, l“d]' memory for names. {ares, bosiness dutmils. l.'m'rri-t!pl will,
converéstion,speaking, etc, My Booklet, " Howto REemember," sant (rea.
DICKS50N SCHOOL OF MEMORY, 708 Kimball Hall, CGHICAGD

-
An unusual oppor-
Elemlcal tunity to learn Elec- s Be Your Own Taxidermist _

tricity is offered -
¥ e WE can teach Jou AY MALL to stoff and

- -
voung men desirlng mount Bicd
imala, Fish
Engineering it i e
« WOMmen &
tions. Fill out and send this advertisement to us to-day Bave our ﬂnantrﬁ hfen...' Decornte ‘.;:Em
and receive our 200 page handhuﬂkl&FRFF} de““hlﬂz and AI\DJ._RIJ !IFT[{EID’E only
our ELECTRICAL E EIHEEHIHE COURSE and over and GUAEARTEE BUCCESS, If yoa
others. You will not be annoyed by agents. We em oy

hunt, fish, love or & njoy nature in
way you should a:un-w "l ntid&rmr .

no agents. All money J:md by the student is used for Inveatigate today. Hew m:z
his instruction, Write NOW. E‘:r?:’;:?- 'I!‘HLE E:E.. g

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL.

VAR v a0 e S VR L B — L
e | (IEngineering [
Oomplete and short coursee, Thorough Ippe-d engineer-

C'.r:}-amf.b.‘arr B 55 BB N W G 8, B B g kM Ing:%npu. R ok from the hl;qinning. noer.
Pop. Mech. 300 oourses in Bteam and Elm.-tnul Engineering. Expenses lmn
ud-ﬂ-ulhhlﬂ.mm . Btuden

elacirical oourse.
BIGHL&HI’I PAIHI Co ;:EGE. Des Moines, In.

LEARNRIGHT WHILE YOU'RE AT IT

cumplets
e ey Ty T E Yot Vest'hy
Biisdasts taght by corvepondence. Students may be- or u = Buy a Machine—

gin nt mny tims. omas will be l-ntclhlﬂplh.-
Siet passlng satlafuctory fnal sxamisations. Becd for Eueilue. Enllerithwer E-i:lulm:nmt. Electrical. Steam, Pnen-
matic,orany other Machinery—anything in (he Wachine line
Chicago Nautical School | —TELL US what you want and we will see that you get full

I

1th Year descriptions, prices, catalogs, ete., from all the first-class
1624 Masonic Temple - Chicago, 1, manufacturers. We charge nothing for the service.
W. J. WILSON, Principal MODERN MACHINERY DAILY NEWS
(Late Ldeutenant, U. 8. N.) Security Bldg., Suite 11 CHICAGO, ILL.

D WHAT DO YOU WANT ON PAY DAY 9
1 YOU CAN DEMAND $5 TO $8 A DAY

A Course of Practical Instruction at Home or at our Schools In Plumblng, Brickla Ln or Plastering. “The Best Trades in the
World,” enables you to earn these wages, THE ONLY SCHOOLS IN ’l"'r I' L]) RECOGNIFED BY THE
UNEON, “The proof awalts your ingulry.,"” For free catalogue sddress Dept. F' M.. New York.

COYNE BROS. CO. SCHOOLS OF PLUMBING, BRICKLAYING AND PLASTERING

NEW YORK : CHICAGOD: CINCINNATI: ST. LOUIS:
239-243 Tenth Ave. B840-848 N. Ashland Ave. 107-108 W. 3d 5t 4973-76 Easton Ave.

Oy course at your home §8 not a correspondence conrse. We gend you tools and material for actual practice at your own home,




Suppose YOU Were
Discharged

Could you get another job? Would
you have to take anything you could
get at whatever they would pay? Or
do yvou possess the special training that
qualifies you for a good position and a
good salary wherever you go?

The value of a man’s labor depends
upon his knowledge of his trade, If
YOU are held down to an inferior posi-
tion by lack of such knowledge, your
salvation lies in the coupon below.
Mark it and mail it to the /ufernational
Corrvespondence Schools, and they will
tell how they can provide you, in your
spare time and without any conditions
hard for you to meet, with the training
that will secure you a better position,
increased earnings, and a happy future.

Isn’t such an offer worth investigating?®

A R R R R R TR

International Correspondence Schools
Box 872, Scranton, Pa.

Flease explaln, without lorther obllgation on my
part, how I can gualily for a larger salary in
the position belore which | have marked X,

Bookkeeper Mechanlcal Diraltsman
Stenographer Telephone Englneer

Advertisement Writer Elcctric-Lighting Supt.
Show-Card Writer Mechanical Englneer
Window Trimmer Surveyor

Ornamental Designer | Stationary Englneer
Ilostrator Clwil Englneer

Civil Service Building Contractor
Chemist Architectural Drafts.
Textile Mill Supt. Architect

Electrician Structural Enginesr
Electrical Englneer HBridge Enginecer
Gas Englneer Mining Eagineer

Name

Sereat and No.

City State
L R N T
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Mechanical Drawing

Young men desiring to fit themselves for better payin
positions as Mechanical Draftsmen should fill out an
send this advertisement to us to-day and receive our 200
vage handbook (FREE) describing our Mechanical

rawing course and over 80 others, including Electrical,
Mechanical, Steam and Civil Engineering, Heating,
Ventilation, and Plumbing, Architecture, Architectural
Drafting, Teiephﬂn{. Telesra{:h}', Textiles, etc. This is
vour opportunity, Write NOW.

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL.

NEME . .ovi ivvvinian, R RS Ao -t cpct

FTEEEOENE S o ooty o o wenTa W s S A

CElr Bl v v i e e R

Fog, Mech, 5-'04,

HOW-CARD WRITING OR LETTERING.—

Only fleld not overworked. BSeparate courses,
Qurs ia the only practieal, thorough and personal
instruction. Wa tench by mail and gunrantes suceess,
¥ terms. Write for Inrge interesting FREFE Cat-
plog. THE DETROIT BOHOOL OF LETTERING,
Dept. P M, Detroit, Mich. :
“Oldest and largest Behool of its kind.™

DEMAND for ELECTHICTANS
GHEATER THAN BUPPLY.
Learn Electricity at
Home, with improved appa-
ratus, bwn your own Labora-
tory, We affern Complete
Eleetrieal Laboratory with
Ilustrated Masiual of Instroe-
tions at & pries within the
means of all, Write for our™ -
ition and & copy of the
anual. COLUMBIA
SCHOOL SUPPLY CO.
Indlanspolls, Ind.

GOVERNMENT POSITIONS

Complete courses of instruction in Anthmetic,
Geography—United Btates and Foreign Railway Transporta-
tion, Letter wri.f:in.g, Mathemnailes, H.unugh IJ'!:.", o version
of Currency, Heading, Addresses, eic. Brief list of i=
tions, CLERE—Railway Mail, Post Office, Customs, Inter-
nal Heveoue, Departmental, Bub-treasury. LETTER CAR-
RIER, STOREEEEPER, GAUGER, DEPUTY OFFICER, Dv
INSPFECTOR, BOOKKEEPER, ETO. Thousands who stuoy
this work pasas the examinations and receive early o nil=
ments. The beok has been endorsed by government ials.

Bize, blixf in., 352 es. FPostpaid $5.00.
KEFP DE, Fublisher, T%l‘hd Bt.
B-1. Hilwankes, Wis

AN EDUCATION WITHOUT COST

in the school or eollege of your choice, IFf you want & beiter edocation and
lack the means to obtsin it, here is your opportunity.  All expenses paid in
return for o little spare time work, whilch you can do at home, Address
BUOCESE MAGAEINE, 720 University Bldg., New York Clty.

NGINEERING -

= = pm =
far ; mfﬁ:,ﬂll'{umm“ﬁ mﬂum
ﬂ'llrf:v;h illostruted OF MLL'm

buok. Tttells you how [N THE POCKETS

our practical mail conrs
g mnaia s, BT R SN
T Balaries an tions.
hel them do {6, We can do tha n:ga
for you. Oourses in Elsctrical Engineer-
ing, Bteam spnd Mechanieal Engineering,
in Lighting, Rui]wulb'rnlequ hy,
Mechanical Drawing, A0 E‘una
ders, Motormen, Bhort Elect. Coorse.
.‘RE‘ Hew studants earslllng Bow will be
ded, fros of churge, wlih eur
Belerenss and n bebof Electrieal Ap-
parstus. Wrlts for our free Hlustrated book.
ELECTRICAL ENGINEER INSTITUTE
Dept. 6. 240 AW. 23 Si., Mow Terk

Please mention Popular Mechanics when writing to advertisers
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Valuable HandbooKks
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The Technical World Magazine is a new magazine with a new field; it is not a dry, scientific
magazine way over the heads of ordinary people; but a live, useful and intensely interesting
monthly magazine that appeals to every intelligent man and woman who wants to {mnw HOW
and WHY things are done. It takes the possibilities of engineering and the romances of inven-
tion as a basis for stories that are more fascinating than fiction, and yet as instructive as a course
of home study. It explains the everyday things that everybody wants to know in a simple,
interesting way.

The Technical World Magazine will not only post you on the great engineering enterprises
of the day, but will give you valuable knowledge in an interesting form, knowledge which you

will find useful every day—re-pairin% a lawn mower, running a small engine, doing home carpen-
try work, installing electric bells, telephones, putting a new valve in the kitchen pump, etc. It
shows how hundreds of little jobs may be done at home without sending for the carpenter, the
lumber, the mason or the electrician. It is just the kind of reading for parents to put in the
nds of their boys. It teaches them how the useful work
of the world is done. It inspires them to do useful work. o
It instructs while it entertains. It is an engineering course
at home for $1.00—a E]iheral education thatf;‘mdﬂne who
appreciates the value of knowing things can afford to miss. 5 : R
We know you will want the magazine if you once see G el S-S oiai i ts ENGINE
it, and all you’ve got to do to see it is to fill out the coupon é G A
below and mail it to us with a dollar bill at our risk and we
will send you the magazine every month for twelve months.
If you don't think it's worth 81.00 say 8o any time during
the year and we'll refund your money.
If you subscribe before June 1st we will send you in
addition to the current issue of

The Technical

%

COUPON--MAIL TO-DAY
Technical World Magazine
4325 Armonr Ave., Chieage, 111

In accordance with
offer I enclose thejgﬁi;ﬁcﬂ
ONE DOLLAE, fcr which
BN e your magazine for

one year amd the handbook
indlcated by X in st below.

WORLD MAGAZINE i

| Gusand O Engines
Freehand Drawing
¥ulve Betilng

| Electrls Wiring

| Hunngrmeni Eleetrla

your choice of the handbooks listed in the coupon,

i you find you don't want the magazine, Just ask for
your money back and keep both the magazine and the
handbook for your trouble. That's fair, Isn't it ?

| Bieam Puomps

| Biorage Batieries
Surveylug
Architectural Lettering

We could not afford to do this if we did not have confidence in the Nydranlies

merit of the magazine. We have taken ten thousand new subscriptions
during the last two months on these terms without being called on to
refund a single dollar.

THE HANDBOOKS, of which we have been able to secure a special edition,
gre on a wide range of useful subjects. They are handsomely and substantially
bound in art buckram. _They contain from 64 to 98 E‘HH“ cach and are full of prac-
tical, valuable information on the subjects treated, Each handbook has been written
by an acknowledged authority and is profusely illustrated with full-page diaﬁmms.
half-tone cuts, line drawings, etc., and contains valuable tables, formulas,  short
cuts," etc. Size of page, Tx9 inches.

WAN TED_ We want a live, energetic man to solicit sub-

-  scriptions in this town. Easy work and big pay.
Many solicitors are earning $6.00 a day. For particulars address
TECHNICAL WORLD MAGAZINE, Chicage

| Eleetrie Rallways

Masanry Consiruction

Fleetrle Lighting

Telephane Insiruments
and Batierles

Telegraphy

Tndientors

Telepbowe Line Con-
sLruellon

| Eefrigoratlon

Perspeelive Drawing
Carpenirey
Fattern Making

3
|
| Pon and Ink Rendering
| Taol .lkll-i
| The Btsam Engloe

Heailng and Ventilaling

| Mechanien! Drawing

Btrpeioral Drafling

m———— ———

Popular Mechanies, - "'J



12 REASONSWI'IY

Every Reasonable Gentleman Knows

“The GILLETTE"

Fulfils all Claims

SHAVE YOURSELF

3 ""I'E and Save Time, Money and Worry

\\}ETTE.{g NOTHING “Toe GILLETTE" Blade is of Fine, Flexible
@: 'i?:p qu nn‘-""' T0 LEARN Wafer Steel that Shaves
et 20w\ e NOTHNG 12 BLADES 24 KEEN EDGES
3 TO ADJUST

20 to 40 QuicK and Comfortable
Shaves from each Blade

ALWAYS
READY

ALWAYS Tmt';'ﬁ;?ﬂ;“”“md set, with 12
SHIHF Uum::nmln old-plated set, with
2 blades
Juadropl Id d 5]
24 SHARP e Pttt with
EDEES Standard combination set, with

shaviog brush and ﬁ(:ﬂ{] im
triple silver-plated holders

IBSULUTELY Other combination setsin silver

and gold, up to

s‘lFE Standard packages of 10 blades, h-u.mg 20
sharp edges, for sale by all dealers at

the uniform price of 50 cents.

wi_ lo A HOHET No Rlades Exchanged or Resharpened

==/ SAVER The Elm%lri anes! andt:n:: Snimhnlnry
\\J-Hff .@?M;__K aving Device in the Wor

43 i A PERFECT

Bold by Leading Drug, Cutlery and
g ol N Hardware Dealers. Ask tosee them,
) 1'\ / B‘HBEH and for our Booklet. Write for our

3 special trial offer.

54”""3‘} 7% | 1 ep CLEAN GILLETTE SALES COMPANY H..'.
dO%%‘D“"‘? I2 CUTTING  Times Buliding, NEW YORK CITY |

Z WE COULDNT ELIMINATE SHAVING
SO WE REVOLUTIONIZED THE WAY.-

NO STROPPING NO HONING.




POPULAR MECHANICS

e ——

Voi. 8 No. 5.

CHICAGO, MAY, 1900.

10 Cents a eopy.
$}1.00 a ¥year.

FLOATING COAL BAGGING DEPOT FOR
COALING WARSHIPS
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New Coaling System for Warships--Bagging Coal Without Shoveling It

A coal lighter of 1,000 tons’ capacity
wherein the coal is bageged without shovel-
ing and then transported automatically to
the battleship alongside is a new English
coaling device which promises increased
speed in this important work. The lighter
receives its store of coal info its holds by
means of two hizgh-speed 2l4-ton cranes (Fig.
4), which are also used for transporting
bagged coal from barges to vessels requir-
ing it on the other side. These powerful
cranes ecan pick up and set down their loads
at any point within a radius of 40 ft., and

outside a radius of 8 ft. from the lighter,

Within the lighter (the process being the
same at each end) the coal is fed by grav-
ity (Fig. 3) upon a bench whenee it is raked
into bags by middies. As fast as these hags
are filled they are hung upon an overhead
rail along which they run to the elevator,
and are sent up the shaft at great speed,
pasging from it in the direction indieated
by the arrows and erossing to the bhattleship
along another rail.  This method delivers

the coal to the deck of the warship at the

rate of 100 tons an hour,
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AUTOMOBILE MAIL ROUTE IN
NEW MEXICO

An automobile mail route 111 miles long
connecting the eities of Roswell and Tor-
rance, New Mexico, is a recent and signifi-
cant enterprise of Uncle Sam. A passenger
stage business had been in operation over
the route for about elzht months when an
echo of its success reached Washington and
an inspector was sent down to study its
possibilities. As a result, auto mail service
with a schedule of eight hours was estab-
lished between the two points.

The route is
over rolling
prairie  with
no trees and
Tew rocks. A
fine road has
been consfruc-
ted by drag-
ging plow-
shaped knives
attached to a
machine sim-
ilar to a road
drag over if,
making two
smooth 320-in,
tracks for the
two smets of
wheels, right
and left. Five
27-hp. mi-
chines are
handling the
passenger and
mail business and the only interruption in
the service was during a deep snow that
blockaded steam trains, as well. At a half-
way station mails and passengers are trans-
ferred to a fresh car as better time can be
made with this plan.

When traffic is exceptionally heavy the
mail is earried in a large box mounted on
a pair of wheelz taken from an old auto,
Frequently the mail car makes the trip in
five and one-half hours, and under its reg-
ular schedule, the time of recelving mail
has been shortened from four to twenty-
four hours in the variong loecalities bene-
fited by the service.

e

Hereafter the Weather Burean will warn
ghips at sea of storms and fog hy means of
wireless telegraphy. In ease of foz the
area to be affected will be given, thus en-
abling vessels fo shape their course accord-
ingly, with less danger of collision.

POPULAR MECHANICS

EXHAUST STEAM RUNS TURBINE

A new application of the steam turbine
has been discovered. In an eleetrie railway
power plant in Philadelphia a low-pressure
steam turbine drives an 800-kw. generator
using the exhaust steam from five corliss
engines which total 8,200 hp. The exhaust
steam enters the turbine at 1 1b. above at-
mosphere and exhausts into a condenser
where a vacunum of 28 in. is maintained.
The turbine works best with not less than
three of the corliss engines running, but
gives satisfactory efficiency on only one.

New Mexico Mail Auto

PRODUCER GAS FOR MARINE
PROPULSION

The use of spirit motors for marine ser-
vice is necessarily limited, and therefore the
employment of producer gas is now eclaim-
ing the attention of many engineers. An
example is given of a suection producer in-
stallation in the “Lotte,” a freight boat 134
ft. long, 15 ft. beam, and 6 ft. 6 in. dranght,
with a load of 240 tons, says the London
Gas Review, Two gas engines, well bal-
anced and placed with eylinders vis-n-vis,
develop about 100 hp. and the experiments
made with thizs and similar vessels have
proved that the cost of transport per ton
mile by such mweans is two-thirds that by
ateamboat, and one-fifth that by railroad.

That gas engines and suetion gas pro-
ducers will be extensively utilized for
freight boate ig very evident. An unlimited
supply of water for washing and generating
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the gas and for cooling of engine eylinders
is all in its favor. The guestion of weight
is of little importance. While the larger size
of gas engines have not been applied to
marine propulsion, the smaller engines have
proved their capability and high economy
for propelling boats of moderate gize at the
gpeeds common to ovdinary river transport.
There is no doubt that great strides will be
mude in this direction, both with the gas en-
gine and with oil engines.
e

LAZY BUG HINDERS PANAMA
CANAL

Government Looking for Immunes to Dig the
Big Ditch

The Lazy Bug, the subject of extravagant
ridicule two years ago, is now recognized as
an actual, serious proposition, and one which
guite as much as yellow fever must be reck-
oned with in building the Panama canal.
The lazy bug is the discovery of Capt. Bai-
ley T. Ashford, assistant surgeon in the
United States Army. The vindication of
his investigations is seen in the appropria-
tion of $50,000 to carry on his work in Porto
Rico, and the sending of a government of-
ficer to that island in the effort to secure
native immunes for work on the Panama
canal,

The lazy bug is a microscopic parasite in
the form of a small worm, which attaches
itself to the walls of
the small Jintestines
and absorbs the nutri-
tious ehyle before it
passes into the blood;
in a short time the blood is so impoverished
the vietim loses strength and becomes dizzy
and light headed. None are exempt; the
parasite attacks children and people of all
ages.

Capt. Ashford not only solved the gues-
tion of what cansed this universal debility,
but discovered an antidote in the form of a
serum. During the past two years hundreds
of thousands of Porto Ricans have been
treated and cured. Many of the natives act-
nally walked over 200 miles to take the
cure. Ten stations for free treatment are
now operated, and one big tobacco manufac-
turer employing 2,000 hands, reports his out-
put increased one-half after his men were
treated.

Capt. Ashford has been ordered to Wash-
ington, from which point he will enlarge and
direct his work. The treatment will be es-
tablished in the canal zone for the benefit
of laborers on the canal.

alh Ad WS AR
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THE FRENCH MINE DISASTER

A glimpse of the coal mine at Courrieres,
France, where nearly 1,200 miners lost their
lives recently, is given in the illnstrations
reproduced from the London Illustrated

A Narrow Gallery

News. The vein of coal is a narrow ons,
compelling the miners to work while in a
sitting or reclining position. On March 29,
twenty days after the disaster, fourteen men
were rescued, who had been compelled to
subsist on the meagre rations they happened
to have at the time, and hay which was
kept in the workings for the donkeys which
draw the small dump cars to the bottom of
the shaft. The rescue wag one of the most
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The Rooms are Low

remarkable in the history of mine acci-
dents, and wag made days after all hope

had been abandoned.
i

Portugal has decided to purchase two
steerable aerial warships for the use of her
expedition against the revolted tribes in
West Africa,
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BUILDING THE NEW CUNARD
EXPRESS STEAMERS

All Previous Efforts in Shipbuillding to Be Exceed-
ed in the Atlantic Liners

Each year the shipbuilders approach a
few feet nearer the ultimate goal of an
ocean steamship 1,000 ft. in length, The
two new Cunard liners now building, one of
which will be launched the last of the pres-
ent month, will be 790 ft. long; 88 ft.
hreadth; depth moulded 6014 ft.; displace-
ment over 40,000 tons; and speed from 27
to 29 statute miles per hour. The accom-
plishment of such magnificent record break-
ing has been made possible by a subsidy of
$760,000 a year, and the loan of $10,000,000
at 2% per cent from the British government.
In return the ships are to fly the English
flag, and be available to the admiralty in
event of their need in case of war.

The two ships are identical in econstrue-
tion, hence the description of one applies to
both. The hull is being constructed in a
large shed with glass roof 700 ft. long, 100
ft. wide and 144 ft. high. All manner of
electrie eranes move in every direction far
overhead; when their work is done 30,000
tons of steel will have been assembled
and taken form in a gizantie hull of grace-
ful form and bound together in the strong-
est manner known to the art. The rudder
welighing 656 tons, and with its main ecast-
ings totaling 200 tons, suggests the massive
lines of construction. There are six decks,
which will accommodate 2,350 passengers
and 800 employes.

The captain on the bridge will be 110 ft.
above the keel: while the four funnels will
rise to 164 ft. above the keel, and are large
enough to permit two locomotives of ordi-
nary size to pass within any one of the fun-
nels. The two masts are each 210 ft. high.
In order to secure the high speed required,
each ship will require an Indicated horse-
power of 60,800. This will be derived
from four screw propellers driven by steam
turbines—two low and two high pressure—
supplied with steam at 195 1bs. from 23
double-end boilers and two single-end, with
a total of 192 furnaces. In addition to the
4,500 electric lights, eleciricity will operate
the elevators and other conveniences, while
all parts of the ship will be connected by

telephones,
R

Two German soldiers sailed in a balloon
from Berlin recently, crossed the Baltic Sea
in a ferce snow storm and landed, ex-
bhausted, but safe, on the Swedish coast.

ol

CLEANING HOUSES WITH STEAM

In England a new method of cleaning the
exterior of buildings has been introduced,
A workman dressed in waterproof clothes
and with face carefully protected handles
india-rubber tubes by means of which a jet

A Jet of Steam is Used

of hissing steam is played over the build-
ing, cleansing it beautifully.
i

FLEXIBLE GLASS

The imitation glass windows used in an-
tomobile tops are simply celluloid, similar
to that used for making draughtsmen’s tri-
angles, only much thinner, being 10-1000
and 15-1000 of an inch thick. In use the
surface often becomes scratehed which
makes it opaque. Another disadvantage is
its extreme inflammability which makes it
dangerous in some cases,

An imitation flexible glass is also made
of gelatine, This is not inflammable like cel-
luloid, but it will not withstand the acticn
of water, which prevents its use for most
articles. Noveliy candy boxes are sometimes
made of this gelatine glass, and are very
attractive, the contents of the box being
visible before opening.
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MEMORIAL TEMPLE WITH BURIAL
CRYPTS

Idea of Westminster Abbey Applied for the Benefit
of the Rich Rather than the llustrious

A classie memorial temple with a chapel
and two halls containing ¢rypts for the dead
is soon to be built at a Chicago cemetery,
The strocture will embody, in a modernized
form, the idea of Westminster Abbey and

Memorial Hall--Right Wing--54 Spaces

other old English ecathedrals and will be
built with a view to permanency.

The architecture will be of the Tonic or-
der. In the center of the temple will he
located a chapel equipped wita a  pipe
organ and other essentials, and at the
right and left of this chapel, the wings
with spaces for 108 caskets in all. These
receptacles will be built of concrete and
slate just beneath the floor, each ecapped
with a heavy granite sarcophagus cover,
polished to receive the inseription. Com-
plete sanitation will be provided by means
of in and out currents of air. At the rear

POPULAR MECHANICS

of the temple will be 40 erypts for tempor-
ary receiving purposes. A chime of bells in
the dome will be made to play music ap-
propriate to burial services. The building
will cost $150,000.

g

FIRE PRECAUTION IN MILLS

If cobwebs and fine dust are allowed to
collect in the planing mill, the danger of
fire is greatly inereased. A tiny flame will
flash all over a large building in a few
minutes wlhere it has this inflammmable mat-
ter to feed on, It pays to keep the dust
and cobwebs well swept down. A corre-
spondent of the Wood-Worker says:

“I well remember one fire. My first ex-
perience in a mill was taking away from a
matcher, I was just outside the mill, taking
away ceiling and putting it into a car on a
gide track, when the man who was feeding
the machine threw up his hands and eried
out ‘Fire!" T ran into the mill and there
was a4 small blaze about the gize of 4 man's
hat in a pile of shavings just in front of
the boiler. In less time 1lan it takes me
to write it the fire was all through the
mill. The men upstairs did not have time
to pick up tools, and some of them had not
time to get their coats. Not a thing was
saved. That was a case where there was no
time taken to sweep up, and the fire seemed
to flash all over the mill at onee.”

— e

MOTOR CARS FOR LONDON DAILY

One of the great London dailies uses a
large number of motor cars in  reporting
political meetings and elections at  peints
where telephone and telegraph are not
available,

Motor Cars for Reporting Elections to Isolated Districts
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Towing Out the Lower Section of the Light-House

At the outermost spur of land off North
Carolina’s ragged coast lie the dreaded
Diamond shoals of Cape Hatteras, now cov-
eredl with towering waves and a sarge of
seething white spray: and again, swept
bare of the deep and exposed, treacherous
sand-bars, rock-fanged and relentless, to the
sky. Omutside the shoals and the heavy sen
continually thundering over them is a nar-
row strip of safe water, six miles in width,
and beyvond—fourteen miles at sea—north-
ward sweeps the swift and powerful cur-
rent of the Gulf Stream. A lightship
gwings at its eable on the coastward edge
of the stream and its tiny beacon is lost
at times amid the swirl and swoop of the
elements as it i= engnlfed in the trough of
the waves, only to shine again trinmphantly
from the crest, whither it has been tossed,
Northbound ships pass outside the light-
ship and float with the Gulf Stream, but
every southbound vessel, riding the narrow
channel between the Stream and the
ghoals, is In imminent peril; in a heavy
gtorm the ehances are that any vessel will
he driven from that narvow course to de-
gfroction, as lnndreds have been,. With the
construction of the Panama Canal the vol-
ume of traffic passing Cape Hatteras will
be greatly inereased, but long hefore the

anal is completed the terrors of the point
will have been diminished. Seamen  will
have one inflexible law for their guidanee:
“Keep outside the light,” for upon the outer
Diamond shoal will stand a marvel of light-
house construction.

The foundation of this light-house-to-he
will consist of n huge steel eanisson 108 ft.
in dinmeter at the bottom, 50 ft. in dinm-
eter at the top and 80 ft. high, shaped like
the lower portion of a cone and having a
evlindrical base. This eaisson will e bullt
at a shipyard and then towed to its perma-
nent location npon the shoal. The shell of
the caisgon will he double, of steel plates,
with a 6-ft. space between the two walls,
the plates attached to 24 upright inclined

plate girders dividing the space between
the shell into 24 watertight compartments.
It will also have a double bottom placed
7 ft. above the outer bottom edge of the
caisson and the space between the two
floors will he divided into 24 sections by
trusses extending horizontally to within 8 ft.
of the center. This will leave a space 16
ft. in diameter at the center of the caisson
for the accommodation of an open vertical
shaft extending from top to bottom. The
steel plates enclosing this shaft will be
attached to steel girders about 13 ft. one
above the other, extending horizontally
from the shaft to the inner edge of the
24 inclined girders; and these horizontal
girders will aect as temporary floor beams,
dividing the enisson into five large circular
rooms. When the enisson ig ready for its
dificult and dangerong =en voyage these
rooms will eontain  the boller, engines,
pumps, derricks, dredging apparatus, con-
crete mixing machinery, water, sand and
eement—all the different materials neces

gary for sinking and flling the caisson—
besides soppplies and  equipment for the
workmen.

Before leaving the shipyards, part of the
space between the two outer shells and
part of the bottom, also, will be filled with
concrete, sufficient to cause the caisson to
draw 21 ft. of water, then tug-boats will be
attached and the portable light-house foun-
dation will start on its journey. Should a
atorm overtake her en route, her draught
will be increased by senttling, so that only
a small portion will be exposed to the
wrath of the elements; then, too, should
she go ashore, gshe would ground in deeper
water, and ecould be floated again easily by
pumping or by forecing the water out by air
pressure.

Arrived at the shoals anchors and cables
will be used to hold the eaisson in posi-
tion (Fig. 1), and Immediately enough
water will he pumped into the interior
compartments to sink it till it rests on the
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gands in 24 ft. of water, its top reaching
66 ft. above the surface of the ocean
(Fig. 2). The edges of the ecaisson will
sink into the sand for several feet. Water
ballast will then be pumped into the 24
compartments above sea level, and to keep
the floor horizontal in ease of uneven set-
tlement more water can be pumped into
the walls on one side than on the other
(Fig. 2). Then the process of sinking the
foundation deep into the sands will begin.
Open dredging, earried on through the cen-
tral shaft, will be employed until the eais-
son has been sunk as far as practicable
by this method. This will leave the 7-ft.
space beneath the double floor of the cais-
son nearly cleared of sands but filled with
wiater. The water will be forced out by
compressed alr, leaving a great elreunlar
chamber, with the =hells of the caisgon and
of the central shaft forming its walls and
the sands of the outer Diamond shoal its
floor. Fig. 3 shows the means of descent
into this working chamber and men therein
assisting the hydraulic dredging machinery
in exeavating with powerful water jets,
ghovels and special tools. In this process
the sand is forced toward the central tube,
where it i8 pumped upward and diseharged
through the outer shell of the caisson by
ejectors or sand pumps. Where large ob-
struetions, such as wreckage, are encoun-
tered, it is proposed to remove them by
means of grappling hooks. Divers, too, will
assiat in this work.

While the work of exeavation is being
carried on as rapldly as possible, the space
between the two walls of the eaisson will
be filled with concrete (Fig. 3). Cement,
cerughed stone, granite blocks, boulders,
gupplies, ete., will be brought to the caisson
on lighters and quickly taken aboard bhy
steam hoisting engines, to be used as
required. When the foundation has been
sunk to a depth of 26 ft. below the surface
of the sand, the workmen will abandon the
air chamber and the work of filling with
concrete will proceed (Fig, 4), walls first
and then chamber by chamber from the
bottom upward until at last all the ma-
chinery has been removed (Fig. 5) and the
foundation stands a solid block of concrete
and steel to within a few feet of the top,
where a space will be left for a cistern of
capacity for 15,000 gals. of fresh water,
crew's quarters and coal and oil storage.
The central tube up to the space for the
cistern will be filled with wet sand.

An oval-shaped rip-rap apron conmposed
of irregular granite blocks will be deposited

L
-

on the sand to entirely surround the foun-
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dation and {o extend 75 ft. outward from
its edge (Figs. 4, 5, 6). Small stones will
be used to fill the spaces between the larger
ones, and over all will drift the sands.

The light-house proper to be erected upon
this foundation will be a steel plate eylin-
der with a slight batter from base to top
and supporting at a height of 150 ft. above
tide level a light of the first order. This
superstructure will have an outside steel
shell and a central steel tube to contain
the spiral stairway, chimneys and ventila-
tors. The outer shell will be lined with a
layer of concrete 4 in. thick placed upon
wire mesh or expanded steel. There will
be eight floors besides the lantern gallery
and watchroom, used as follows: First,
life station equipped with three lifeboats
and crane for hoisting and lowering on the
outside; second, four rooms containing fog-
gignaling apparatus and two oil engines;
third, hoisting engine for operating erane.
two provision rooms, bedroom; fourth, fiftk
gixth and seventh, living quarters; eighth,
Light-house Service room.

The sum approprinted for the light-honae
is the largest in the history of this country:
£750,000 for the structure and 230,000 for
lens and eqguipment. The light will be via-
ible for a distance of 20 miles. Credit for
thizs great engineering enterprise is due
Capt. Albert F. Eells, of Boston, Mass., who
has contracted with Congress to build the
light-house at his own expense, operate it
for a stipulated time and then turn it over
to the government. Not only will the pro-
jeet afford a stable "heacon for the guid-
ance of sea-farers, but in case g vessel (s
unable to keep its course and is doomed
to be drivem ashore, if the capiain steers
straight for the light, help from the life-
saving station may be able to reach those
in danger. The light-house will also be
made a wireless station.

It iz estimated that the weight of the en-
tire structure with its contents will be ap-
proximately 27,000 tons; displacement of
water, 10,000 tong: effective weight on the
sands of the sheoals, 17,000 tons, covering
an effective area on the base of 8,960 sq. ft.;
pressure on base from vertical weight, 1.0
tons per square foot.

o gl

A pipe line for conveying California oll
is being built across the Isthmus of Pan-
ama.

e
For the season of 1905, domestic freight
trafic on the Detroit river amounted to
53,639,086 net tons,
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SELF-PROPELLED FIRE APPA-
RATUS ABROAD

Aunstria, which as a country leads the
world in the development of its fire depart-
ments, and Germany, where the subject is
algo receiving much attention, are rapidly
adopting  self propelled apparatus; especi-
ally in their larger cities. The motive

powers are steam, storage batteries and gas-
Several of the very latest
of the

oling motors.
types are illustrated by courtesy
builders, Jacob Lolimer & Co., Vienna.

MECHANICS

WIND-MILL AIR COMPRESSION

By J1. L. Pilling

There is no limit to the amount of air
that ean be compressed and stored to any
given pressure, either in connection with
light-ships, light-houses, or in fact, any-
where — afloat or ashore, using windmills
for the purpose.

The air compressor can be connected di-
rect to the windmill, or through pulley on
windmill below deck to a belted compressor

Figs. 1 and 3--Electricall

In Fig. 1 is shown a comparatively light
piece, which is a combined chemical engine
and extension ladder. The propelling power
is electricity, from storage batteries earvied
in the box forward. Hose is carried under
e driver's seat, at the =ide, and on n two-
wheel hose eart which is placed in front.
The ladder extends to 80 ft. when raised as
shown in Fig. 3.

A self-propelled steamer which has gone
into service in Berlin, is seen in Fig. 2. A
supply of coal is earried in the bhox immedi-
ately in front of the driver, and the small
hose ecart is also found forward. In all
these machines it will be noted the weight
is carried low.

Propelled Chemical Engine With Extension Ladder
Fig. 2--Berlin Self-Propelled

teamer

in the hold of the ship. Ample room is
available for receivers in which to store the
compressed air, and enongh to last several
days could easily be accumulated, Thus far
the compressed air has cost nothing, only
for the installation of the plant and normal
wenr and tear.

I would compress the air to 125 lhs. pres-
sure per square inch at least, and connect
an engine T have in mind direct to dynamo.
Close to the engine T would have an up-
right boiler 36 by 72 in., reducing the air
from 125 to 45 1bs, and reheating the same
in the upright boiler mentioned, using crude
oil or wood aleohol for the re-heating. By
s0 doing the 45 Ibs. could be raised to 90
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Ibs, or more, turned into the engine, and
electricity generated thereby. BSo far, again,
the cost has been nominal.

The time iz fast approaching when a com-
pressed air explogive engine will be in suc-
cessful operation, (I speak advisedly.) A
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very small amount of liquid explosive will
be mixed with the air. Aldehyde, hydrogen,
peroxide, and oxygen in due proportions will
be used, the idea being to uge as much air
as s practical, taking the removal of the
products of combustion into consideration.

AN ELECTRIC KITCHEN

Electricity, only a few years ago a mys-
terious agent of laboratory demonstrations
and a name to conjure with, has in these
latter days become so commonplace as to
gserve a8 a broiler of meat and a baker of
hiscuits, The family cook is no electrician,
and has no need to be: all the electrical
knowledge she requires is that mecessary
to turn one switeh to boil coffee, and another
to bake bread. Had anyone attempted such
a demonstration little more than a century
ago he would have been burned at a stake

Uomriesy The Elsctrin Cliy.

Kitchen **Range’ of Dak and Slate, Showing Oven, Water=-Heaters, etc.

with a wood fire as an evil genius whose
very existence jeopardized the lives and
health of the community.

The modern electric range for a small
family does not require much space; it is
built substantially and attractively of oak
and slate, and instead of plumbago the kit-
chen maid brightens the “stove” with fur-
niture polish. The electric range emits no
smoke or gas, the fire is built in a second,
and the terrors of the woodpile no longer
haunt the small boy of the family., Instead
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of splitting kindling he will be found work-
ing a wireless telegraph to another boy
three blocks away, or doing things with his
electric motor.

The electric dish-washer, and clothes-

POPULAR MECHANICS

drier, with the electric flat iron, are includ-
ed in the furnishing of an electric outfit for
the house: to which must be added the large
and ever increasing 1ist of other domestic
utilities—and all electric.

STEAMBOAT RUNS STREET CARS

The electric cars of a great ecity being run
with initial power from a steamboat is one
of the unusual things in power plant ex-
periences; but this has actually Dbeen done
for several months past. Incidentally it sug-
gests a new source of revenue to boat own-
ers during winter months when steamers
are tied up.

The street car company at Baltimore, Md.,
at the opening of the past winter, had not
been able to complete its power plant which
was burned in the big fire, Business had

An Agquatic Power Plant

also increased until the ears were short of
power. A new boiler house was bullding
but wonld take all winter to complete. The
shortage in hoilers was solved by securing
the use of the steamer “Lord Baltimore,”
which was tied up to the street car com-
pany's dock where its power plant is located.
The steamer has about 1,500 b. h. p. The
Street Railway
Journal =says:
“To utilize the
gteam from the
beat a  10-in,
tap was taken
off from the
main 10-in
header in  the
boiler room of
the power sta-

tion, and this tap was extended to the water
edge where the steamer iz moored. The end
of the 10-in, tap is supported at the edge of
the pier on trestle work, where it terininates
in a 10-in. manifold. On the ship side, support-
ed on the upper deck of the steamer, is a sec-
ond manifold 8 ins. in diameter. These two
steam manifolds are connected together by
a series of flexible copper tubes to allow for
the rise and fall of the steamer with the
tides, the arrangement giving a maximum
range of 7 ft. The 8-in. manifold on the
ship is connected by a single 8-in. header to
the main steam drums-of the ship’s boilers.
In order to give proper control over the aux-
iliary steam supply from the boat, a 10-in
stop valve was placed in the long tap con-
nection just inside the station boiler room,
and to avold any possibility of bieeding the
station boilers in the event that the steam
pressure In the ship's boilers should drop
Lielow 200 1bs., a non-return automatic valve
was placed in the tap connection near its
outer end at the water edge.”
.

TELEPHONE NEW YORK TO
LONDON

Recent Discoveries Almost Insure a Successiul
Telephone Cable Across the Atlantic

To “hello” from New York to London is
literally a “far ery,” but recent successful
experiments, the result of electrical discov-
eries in eable making, give great promise
of a trans-Atlantic telephone ecable in the
near future.

Professor M. I. Pupin, of the Columbia
University, New York, has successfully tele-
phoned over a distance of 250 miles under
submarine conditions by inserting induection
colls in the line at Intervals of 2% miles,

By the use of these coils over 214 per cent
of the current transmitted reached the re-
ceiving end, while with the coils cut out the
efficiency was only 1-2500 of 1 per ecent.

In transmitting eurrents through eables
under water, many difficulties are encount-
ered which are not met with in aerial trans-
misgion. The induetive effect of the water
tends to generate a current in the opposiie
direction which results in a great loss of
energy. Dr. Pupin in his experiments
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produced this induetive effect artificially hy
passing the current through sheets of tin
foil separated by parafined paper. This ap-
paratus placed in an ordinary telephone cir-
cuit completely stopped all communication
until the Pupin coils were introduced in the
cirenit when the conduetivity was again
established.

The induction coile nsged for this purpose
are very small, being only 1 in. long and 14
in. diameter, which allows their introduc-
tion in a eable without any great difliculty.
A cable of this kind between England and

MECHANICS 515

1,000 miles long, electrie-lighted to permit
navigation at night and a speed of eight
miles an hour will be allowed. Large ships
could make the distance in five days. In
case of war, the fleets of these two s=eas
could pass from one to the other without re-
straint, and should the Bosporous or the
Gibraltar Strait be closed the movements
of the Russian navy would not be affected,
The ecanal would also be to commercial ad-
vantage, especially in the transit trade per
vessels from Suez, Egypt, Greece and Tuar-
key to north Europe and vice versa.

e T g —
H

Only Skilful Runners Can Stand This Test

America would contain about 3,000 coils,
which would make it more expensive than
an ordinary eable, bnt the resulting revenus
wonld soon compensate for the ountlay.

The eable between England and France
has been equipped with the Pupin eoils
which have increased its capacity over 100
per cent, and as Dr. Pupin has now given
hig attention to the trans-Atlantie ceable it
iz hoped that this device will be in opera-
tion in the near future,

" .
g

PROPOSED 1,000-MILE CANAL

The Russian government proposes build-
ing a ship ecanal to connect the Baltic and
the Black Seas. The eanal will be nearly

MOTORCYCLE AND SKI TANDEMS

The motoreyele iz nzed in Norway to in-
crease the excitement and pleasure in the
popular winter sport of ski-running. The
runner yokes himself with the motoreycle
by grasping with his left hand one end of
a long leather strap, which is attached to
the cycle. The motorist then starts up at
full speed and the pace tries the skill of
the runner to the utmost, as the tendency
is to pull the body ahead of the feet.

® B e

A renowned Belgian surgeon hag  sue-
ceedd in growing new hone through artifi-
cial means, he eclaims, The experiment has
been successful in cases of fracture.
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NOVEL HYDRAULIC AIR COM-
PRESSOR

118 Lbs. Pressure Obtained Without Pumping

Water power is usually converted to com-
pressed air power by means of a water

M LU ANLIUES

When the water reaches the end of the
riee it enters the opening B, and puasses
down a vertical shaft O, § ft. in dinmeter.
The head, Fig. 2, has a number of nipples
N, =m0 arranged that the water in passing
draws in air which mixes with the water
anmd deseends with it to the bhottom of the

ghaft, where it strikes the
B deflector I, Fig, 1. The air
then separates from the
water amd rises in eham-
ber E, where it (s com-
pressed to 118 Ihs per sq.
in. From here it is con-

®

Rock

N\ 12 Blow-off " Pipe

fock

veyed by a 20-in. pipe to
the mine where it is used
to operate the drills and
drivie all the machinery.
The total capacity of the

= compression apparatus s
o e J,000 Dhp., but the power
W consumed at the mine is

considerably less, so a 12-
in. blow-off pipe was in-
stulled a8 shown, The

stream of water and spray

Fig. 1

ejected  from this pipe
greatly resembles a geyser

wheel or turbine connected to an air pump,
but at the Victoria wmine, Mass, Michigan,
the compressed air is obtained direet, with-
out the use of either water wheel or com-
pression pump. The Ontonagan River, at
this point, has a drop of 75 ft. in three
gquarters of a mile, and the water is con-
dueted from a dam by a race, A, Fig. 1, cut

in the rock.
Air Inlets I
T—‘ i

i
IR
I

and, when 1he mine is not
running, is often over 200 ft. high.

After delivering the air, the water passes
up the inclined shaft F and continues on its
Journey. The supply of water to the shaft
is regulated Ly the air from pipe G which
connects with the chamber C, Fig. 2. Open-
ing the valve D allows air {o enter the
chamber C whieh canses the shell, A, to rise,
and stop the flow of water, When the villve
E is opened, the air from chamber  es-
capes and allows the shell to sink, thus con-
trolling the supply of water.

Now that this system of air compression
hag proved to he satisfactory, there will
probably be more of these compressors in
operation.  There are many places where
they conld he used to advantage as the effi-
ciency is 75 per cent, while the efficieney of
A turbine and pump is only about 50 per
cent,

e

Automobiles will he earried on British
hattleships and croisers hereafter. The cars
can be handled by the boat derrick easily
and motoring is popular in the service.

—t-

Dye-making from coal tar is the healthiest
trade in the world, as the tar iz a tonie and
a tissue huilider. The average life of the tap
waorker is 86 yvears,
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SHALLOW WATERS MADE NAVI-
GABLE

By a New and Simple Method--Uses Screw Pro-
peller in Water Only a Few Inches Deep

A new method of using a  screw pro-
peller, with all its advantages, for the pro-
pulgion of large bonts in extremely shallow

i

MNethod of Us-ing Screw Prupellers in
Shallow Water

water, appears to be an  entire success.
Boats bave been run under this method in
as shallow water as 6 In. The system is
being applied in boats now under construe-
tion for use in eanals, rivers, lakes and the
ocenn.

The new iden
congists of 0

is extremely simple. It
bottomless  arvched  wheel
chamber, which may be ecarried as far
above the water line as necessary. This
wheel chamber is connected at the top to
a =econdary or vacuum chamber where a
partial vacuum is constantly maintained
when the boat is running, by means of a
comparatively small vacenum pump. The
American Shipbuilder says: “This, as will
be seen, cnuses a solld pressure of water to
surronnd the wheel, as well as to stand
over and above the wheel. This pressure
is equal to the depth the water may then
he standing over it, in the column, giving
the same scolidity of pressure upon the
wheel ag If it were down under the surface
of the water, an equal number of feet in
depth, thus giving it =solid water for =a
‘footing’ at all times and proportionately
more power in propelling a vessel through
or over the surface water, insuring abso-
lately no slipping or racing at any time,
and getting better results than if the ves-
sel were deep in the water, so a8 to got
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her wheel well submerged to secure this
game solid water for a fooling. The vace-
uum pump is run little, as is proved con-
clugively by the boats now in use, since the
wialer once up reminsg in the column for
hours. Of course it is not the same iden-
tieal water, as the change is rapid and
constant when the vessel is moving, but
water is always there just the same.”

e

NEW WATER TURBINE

A 900-bp. water turbine, having three
sets of blades, has been designed for driv-
ing electrical generators at Sewall’s Falls,
New Haven., The use of three sets of hlades
allows its adaptation to the wariations in
lhiesd which occeur between the maximum
fall of 16 ft. and the minimum of 12 ft
The upper and lower runners discharge
downward and the middle one discharges
upward. This tends to balance the tur-
hine shaft amd relieves some of the strain
on the thrust bearing.

For Driving Electrical Generators

This installation, says the Electrical Mag-
azine, is typical of what can be done with
low wvariable falls and should provide ma-
terial for others of a similar nature where
recourse to steam or other power may be
nnder consideration. The efficiency of this
turbine is estimated at 75 to 78 per cent.
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MECHANICS ON THE FARM

Opportunities for Reclaiming Wet Lands

The modern successful farmer is not con-
tent with simply knowing how to plough a
straight furrow, or how many kernels of
corn to plant in each hill, but realizes that
he must keep abreast with the times to ob-
tain the benefits of the increasing efficiency
of scientific farming, Mechanies, engineers,
chemists, and even bacteriologists, have
given their attention to farm work and all
have done much to improve past methods.

According to government reports, farm
machinery is growing more complex each
year and the cost of farm implements used
in the United States is over $100,000,000 an-
nually, which goes to show that the knowl-
edge of mechanics is Indispensable to the
modern farmer.

A knowledge of chemlstry is also advan-
tageous. Some lands which have been bar-
ren for years are now made fertile by a
proper selection of crops and many soils are
made productive by the addition of nitrates,
phosphates, and other fertilizers, Even
germs are sometimes used, the object being
to increase the nitrates.

Engineering operations have also heen a
great help to the farmer, both in draining
and Irrigating. Many districts in the South,
which bave been swamps until recently, are
now yielding splendidly, and the govern-
ment reports show that there are 100,000,-
000 acres of land still awalting this im-
provement,

The increasing value of land, and secareity
and high price of farm labor has resulted
in the building of numerous agricultural
colleges and experiment stations where
much study and research is beilng made to
produce more efficient eguipment for the
coming generation.

A field which is open to hundreds of
bright young men is that of scientific drain-
ing of wet lands. These lands, when re-
claimed, Immediately double or thrible in
value, because of their extreme richness. The
young engineer or mechanic who will study
this subject ean equip himself at a few
hundred dollars’ expense to do rapid and ef-
fective ditehing, using horses to draw the
machine.

A single illustration of this which re-
cently came to the attention of the writer:
In southern Wiseonsin was a swale which
extended for a mile and from 100 ft. to a
quarter of a mile wide. In the spring it
was always under water for weeks, and
even in the dryer seasons was soft and
swampy and unfit to work. Cne day a man

ARl I WL IR S LN L D

came along and made the various farmers
intereated in a proposition to run a diteh the
entire length of the bad land. His charge
of so much per rod for ditching did not
come hard on any one owner. He brought a
machine ditching outfit and ditched the en-
tire length in three days. His profit amount-
ed to $300 or $100 a day. It seems large,
but the farmers could not have dug the
ditch by hand, or with any of the ordinary
means at hand for ten times that sum.
The result was the perfect reclamation of
more than 200 acres of land that previous
to the draining could not be used or sold at
any price, but which immediately was
worth $100 per acre, or more than $20,000,
even though the water had only commenced
to ron off.

It may be interesting to know how one
could draw any ditching machine through a
bog where a horse would instantly sink to
his knees, or worse, Two small steel cables,
each one-half mile in length, were laid over
the course, and attached to the ditching
machine. The other ends were fastened to
a strong winding drum securely anchored to
some good sized trees. Sixteen horses were
hitched to the arms of the windlass and
when they started, the ditcher immediately
showed results, leaving a V-shaped excava-
tion 4 ft. deep and nearly 8 ft. across at the
top. The work was completed as the ma-
chine progressed, and the slope of the sides
belng so slight, the ditch will become grass-
covered long before the sides can wash and
fill the trench.

This is only one illustration of thousands
of opportunities in which young men of re-
sources in doing things can undertake a
line of work which gives large returns, and
at the same time actually adds to the
wealth of the community. There are many
types of machines for drainage work, some
of which may be better adapted to certain
localities and conditions than others. This
the operator must carefully study and de-
cide for himself. Excellent steam-operated
machines are being nsed with success.

Hundreds of thonsands of acres have been
reclaimed during the past three vears, hut
for some reason the work has failed to at-
traet the attention it deserves, possibly he-
cause so many of the operations have heen
on a large scale where thousands of low
Iands have been reclanimed in a single con-
tract. There remains, however, plenty of
opportunities for small work which does
not require anvthing like the investment of
the large ones, and which will pay the
practical, competent young engineer big re-

turns.
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QUEEN OF WORLD’S LAKE CRAFT

Nothing on Fresh Water Today Compares With New Lake Boat
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In the April issue appeared an account
of the magnificent Hud=on river steamer—
now building—which will eclipge all river
craft in the world. The illustrations on this
page and the next show the new passenger
steamer of the D & C company, Detroit,
which will cost $1,250,000 and take rank
far in advance of any lake craft in the
world.

The big ship will be 400 feet long, 54
feet beam and 90 feet over the guards, and
22 feet depth of hold. She will be pro-
pelled by three cylinder compound engines
of T7.000 indicated horsepower, [urning
feathering paddle wheels, The stearner will
he supplied with eight eylindrieal bollers
and the eraft will have a speed of twenty
miles per hour. Between her decks can
be stored 110 car loads of freight, while her

passenger excursion limit will be 4,500 per-
BOns.

The amount of material needed to con-
struct and equip such a ship is of interest.
In the building of the double Lull, for there
is a water bottom, 4,000,000 pounds of steel
plate, angles, beams and rivets will be used,
700,000 rivets alone being required. Of
wood, 1,600,000 feet of oak, pine, mahogany
and other varieties will be needed. The
joiner work will take 3,400 pounds of nails,
while 214 miles of steam heating pipes will
be placed. Wireless telegraph and 1,600
electrie lights are included in the electrical
equipment.

A special feature of interest is the big
stendying tanks, with a capacity of 100
tons of water ballast, This ballast will be
used during heavy seas and prevent rocking
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and pitching. This is the same system
which is used on battleships to hold them
steady while firing heavy guns. Other novel
features are the passenger elevators, open

fireplaces, and private verandias opening
from the parlors. These verandas have the
siune privacy and seclusion as does a ve-
randa at home.

A T AN
LR, o
i

Ay

T R T e,

MOST MAGNIFICENT LAKE BOAT EVER BUILT--Length, 400 ft.; beam, 54 ft.; from guard to
guard, 00 ft.; horse-power, 7,000; speed, 20 miles per hour; freight capacity, 110 carloads; passenger
capacity, 4,500; exclusive deck verandas opening from parlor staterooms.

For Locating Springs

MECHANICAL DIVINING-ROD FOR
LOCATING WATER

The old village wizanrd followed iy troops
of wide-eyed children and half-credulous
adults as he goes forth with his forked
stick of witeh-hazel to locate water has
een deposed by a machine. The apparatus
is the invention of 4 Swiss engineer and
has a magnetie neadle which oscillates
violently when the instrument is placed
ihove a spring

e

RECIPE FOR VIOLET ANILINE INK

Dissolve 1 oz. of the bhest violet aniline in
4 oz hot aleohol. When thoroughly dis-
solved add 1 gal. boiling water. The cost
will be about 60 cents.

il

Pulverized glue is the best form for the
gmall shop, as it ¢an be prepared guickly as
required, and thus will always be strong
and sweet.
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DEMAND IN THE NAVY FOR

ELECTRICIANS

The Navy Offers Fine Opportunity for Men Skilled
in Electrical Work--Description of the Train=-
ing of Men in the Electrical
Branch of the Navy

There is an increasged demand for elec-
triciansg in the navy: not for specinlistz in
any particular branch of electrical science,
but for all around practical men, who can
manipulate and eare for the many types of
electrieal machines used for various pur-
poses on a modern ship. Each new battle-
ghip, in turn, becomes the most complete
electrical plant to be found anywhere. This
geems ineredible, and yet when power, va-
riety and diversity of machinery is consid-
ered, it is an undoubted Tact. Suach a ship
as  the “Connectient™ (16.000-ton battle-
ghip), just eompleted at  the navy yard,
New York, will have some thirty expert
electricians on board, to care for the elec-
trical machinery and appliannces, and it will
require the complete attention of all these
men to saferuard and manipulate this large
power plant. There are six vessels of this
tyvpe now approaching completion. This
being the case, the navy must educate and
train its own force, and this it does in two
schools, yvearly growing in size and impor-
tance, These schoois are loeated in New
York, and at Mare I=land, Cal., and to one
of these schools each new electrician on-
listing in the naval serviee is first sent. No
matter what the former electrical experi-
ence of the recruit has been, in these sehools
he will find new subjects for thought and
study, and no man has ever eompleted his
course without admittine that his electrieal
knowledge and usefulness has largely in-
crengad,

Who the Students Are.—Siudents at these
achools are regularly enlisted men. Some
come from ships, where they have shown
aptitude for electrical work:; =some from
power plants ashore, without previous naval
gorvice; some from telecraph offices: some
from telephone companies, and some from
gchools of technology.,  Each finds some-
thing to learn, whether it is the various
forms of “wireless telezraph' installation,
or merely naval methods of accomplishing
work in hand,

Al enter on an equal footing with the
rating of electrician third class, spend five
manths at the schonl. and complete the
course in a rating defermined by the ahil-
ity and industry displayved by them.

What the Course Consists of. —The conrse

MECHANICS b21

at these schools is unique, In that there are
no classes. Instruction is individuoal.  Lit-
tle time I= spent on what 1® an old story,
and all possible time iz devoted to what is
new. The work is divided into four parts
and the student 185 examined and qualified
in each as soon as possible. These depart-
ments are:

(1) The theory class; devoted to 1hose
men who have never gtudied the principles
of eleetricity, and to a deseription of the
applinpees u=eid on shipboard. Many a man
who has proved himself a good mechanie,
and whose experience has been entirely
practical, here learns for the first thine rea-
song that control his methods.

(2) The mechanical class; where prac-
tical instruction is given in a machine
shop. Here the student learns to file and
chip, to handle the planer and lathe, to as-
gsemble and run a steamn engine.  Instruoe-
tion is also given in the nse of oil enginer
and storaze batieriez which are used for
power at wireless telegraph stations,

{3) The practical clasg in electricity:
pats into practice the elements learned in
the first department, stands dynamo watches
on the =hip “Hancock,” winds armatures,
handles search-lights, and goes over each
form of apparatug in use on shipboard. A
large shop contains varions generators, mo-
tors, and storage batteries and instruments
for this purpose. Having now covered the
ground of general electricity, the student
comes to

The Wireless Clasg—The equipment of
this class is very complete. The question of
the most efficient apparatus for naval ships
having never heen determined upon, it be-
comes necesznry to be familiar with all, and
complete sets of every Important type are
mounted for practical use. Every graduate
hecomes a wireless operator, more or less
expert, according to his capabilities. There
are many men in thiz eountry with a pro-
found knowledge of the waorkings of wire-
lers telegraphy, but few of these are opera-
tors: there are many capable wireless opera-
tors, but few have any real knowledge of
their instruments. Those who complete the
course in this class are therefore superior in
all respects to the theorist on the one hand
and to the mere operator on the other.

It ean be seen that a4 man wiho completes
the ecourze in either of thesze gehools must he
a good practieal eleetrician, and need never
fear that he will be without work, while
electricity is used as a power,

Liberty and Recreation.—The home of the
men in the class on the East coast iz on the
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receiving ship “Hancock,” at the New York
Navy Yard, where they have their mess and
keep their elothes. Leave of absence to
visit the city, out of working hours, is fre-
quently granted to the men of the school
whose conduct warrants the privilege.
Books are furnizhed by the government,
and attendance at eleetrical lectures in New
York City and Brooklyn is encouraged. En-
tertainments on the receiving ship furnish
amusement for those who cannot find it
ashore, and the ship’s library affords facili-
ties for study and pleasure reading. A high
order of conduct iz demanded, =0 that the
tone of the school is constantly growing
better. This brings us to the future of the
men undergoing the course of instruction.
Their Foture Career—TUpon the comple-
tion of their course in this school men are
gent to ships and wireless stations. Any
capnble man ean leave the school with a
naval rating of electrician second class, and
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the more successful as electricians first
class, This leaves but one grade to be at-
tained by faithful sea-service, that of chief
electrician, who is in charge of the plant on
board hiz ship, and deals directly with his
officers. The pay of chief electrician with
a permanent appointment is $70 per month.

When all things are considered—the cer-
tain pay; the government's provision for
food, lodging, medical attendance, all in ad-
dition to the pay of toeir rate; the gratuity
on re-enlistment within four months of four
months’ pay: the increased pay with each
succeeding enlistment; ecare in old age; the
opportunity to rise to warrant and even to
commissioned rank: the facilities offered
them to always save their pay; the healthy
life—it does not seem strange that interest
in the navy is taken by capable young me-
chanies all over the land, who realize that
in few lines of private employ are greater
advantages offered.

SPIRAL LOCOMOTIVE FOR
ARCTICS

A Minneapoliz inventor has constructed a
locomotive for use in Alaska during win-

ter. The machine is 22 ft., long, and pro-

pelled by two spirals, or worms, which are
said to bhave produced a speed of 18 miles

INTERDEPARTMENTAL 'PHONE
SERVICE AT NATIONAL
CAPITAL

An interdepartmental telephone service
with ecentral switchboard loeated at the De-
partment of Commerce and Labor, is to be
installed by the government, With the new

system a great reduction

in eost will result and the
elerks will have unre-
stricted privilege of com-
munication with the wvari-
ous depariments. One-
fourth of the messages
gent from the departments,
it is sald, are interdepart-
mental. A system of tie
lineg, consigting of wires
leased from the loeal tele-
phone company will be
nged.  Fifty-one tie lines
will he accommodated at

This Unigue Locomotive Will Draw a Train of Sleds

an hour over snow and ice, Steam was the
engine power, but alcohol engines will be
installed in the much larger locomotive now
building for use next year. The inventor
has a freighting proposition in Alaska,
where the unique locomotive is expected to
draw a train of sleds bearing 50 to 100 tons
burden. In the locomotive illustrated the
engines developed 42 hp. It is reported the
machine readily elimbed over rough ice and
ordinary snow humps with surprising ease
and suceess,

the switchboard.
T

TUNNEL UNDER SAN FRANCISCO
BAY

A 12-ft. tunnel, nearly three miles in
length, is to be run under San Francisco
Bay. The tunnel will be built principally
of eoncrete and used for conveying water
from a great reservoir to be established in
the Calaveras valley in the hills of Alameda
county. A shaft 125 ft. deep will he sunk
and the tunnel will be run through a bed
of clay 35 ft. thick that underlies the bay.
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LATEST FRENCH MILITARY MOTOR-
CYCLE ON RAILS

A new type of motor-propelled vehicle for
military purposes is being tested in France.
The machine is called a quadrant motor-
evele and is for use on railways. It has

two seats in front and two behind and is
equipped with a 2-hp. motor. The speed is
said to be 181 miles per hour and steep
grades are negotiated with ease.

SUBMARINE DIVER DESCENDS 204
FEET AND LIVES

At what depth ean a diver carry out his
funetions? How long can he remain under
the surface? What is the effect of high air
pressures on the hunian system? One well
known firm of submarine engineers limits
the depth of descent to 25 fathoms, or say,
150 ft., says Pall Mall Gazette. But opera-
tiong have been carried out at greater
depths than this, and perhaps the greatest
digtance below the surface at which a diver
has sncceeded in working is 34 fathoms, or
204 ft, This was accomplished by .James
Hooper, who descended to the ship “Cape
Horn,” sunk off Pichidanque, South Amer-
fca, and sustained a pressure of 8815 1bs.
on every square inch of his body.

Another remarkable feat was that of
Alexander Lambert, who recovered $350,000
in gold coin from the steamship “Alphonso

XIL,"” sunk off Point Gando, Grand Canary,
in nearly 30 futhnn‘m of water, the actual
depth of the treasure room being 2634
fathoms, or 160 ft. This man also per-
formed the daring feat of stopping the
flooding of the Severn Tunnel when a door
in the drainage tunnel had been left open.
The door was situated a quarter of a mile
distant from the shaft, but equipped in his
diving dress he crept that distance
through a narrow passage full of water
and closed the door. This plucky act en-
abled the pumps to overcome the volume
of water which was flooding the working
and allowed the completion of the tunnel.

A further interesting case of deep diving
is that of Angel Erostarbe, who succeeded
in recovering silver bars valued at $45,000
from the steamer “Skyro,” sunk off Cape
Finisterre in over 30 fathoms. In this case
the diver had to bhlow away portions of
the vessel with dynamite.
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MODERN GLASS-COVERED HOUSE
FOR WINTER GARDENS

The long, narrow glass houses used by so
many market gardeners are obsolete, It is
just as well to throw all the enclosed space
under one roof, so far as success is con-
cerned, and even better on the score of con-
venience. An Oregon man who tore down
his old glass buildings and erected in their
place one large, new building, 60 ft. wide
and 150 ft. long, tells how he did it.

The foundation walls were of rough stones
picked up from the fields and put in a
trench 1 ft. deep till they reached ground
level. On top of these was built a concrete
wall 4 in, high and 6 in, wide, The house
was built with one-fifth pitech gable roof,
having sash-bars 32 ft. long on each side.
This brought the ridge 15 ft. above the

Interior of Glass-Covered House

beds: and the side walls of glass were 3 ft.
from the wall to the top of the plate. The
gouth end of the building was covered with
glass to a height of 5 ft.,, and the north end
to a height of 2 ft.; the rest of the gables
was closed up with lumber.

Four purlins, two on each side, were run
the whole lengih of the house. Each of these
was supported by 17 posts and the posts
were tied and braced gidewise, and two
braces near the south end uged to brace the
hounse lengthwise. The sash bars were 1%}
by 2% in., with upper corners rabbeted and
the glass was 14 by 14 in. lapped % in., im-
bedded in putty and fastened by mnailing a
strip % by 3% by 10 in. long above each end.
Eight courses of glass were laid and then a
board 8 in. wide, which gerves as a walk
when it is necessary to repair the roof, was
put on.

Tn the south end were made four doors,
each 3 ft. wide and in the north end three
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3-ft. doors and one 10-ft. door to admit a
team and wagon when hauling manure for
the beds. These doors provide the only
means of ventilation necessary. When the
temperature within is too high, the doors
are opened uniil it is right.

Among the principal items of expense
were: lumber, $150; putty, $17; concrete,
$3; nails and bolts, $10; coal-tar (for paint-
ing wood-work), $8. Besides these was the
glass, In a large Dbuilding of this kind the
beds ean be laid out to much greater ad-
vantage and none of the space is lost. The
Bural New-Yorker says all the usual mar-
ket products, lettuce, cuecnmbers, tomatoes,
celery, cauliflower and cabbage plants, ete.,
may be grown with success.

T
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THE OPTICAL LEVER

Instrument Measures One Fifteen-Millionth of
an Inch

Dr., P. E. Shaw, of England, has invented
an apparatus which will make measure-
ments three hundred times more refined
than anything heretofore devised. The
smallest dimension visible to the human
eye, by the use of the most powerful mi-
croscope, is 1-25,000 part of an inch, which
gives some idea of the minuteness of the
new device.

It is not only a scientific curiosity but
can also be puat to practical use in meas-
uring the vibrations of telephone transmit-
ters, an accomplishment which has never
before heen successfully performed. It is
possible that with this instrument the as-
sumed movement of the particles in a wire-
less eoherer can be detected and thus clear
the mystery surrounding that inexplicable
device. It may also displace the present
apparatus for indieating the pulsations of
the heart, as it would be much more sen-
gitive,

The working principle of this apparatus
is as follows: BSuppose a lever were made
with one arm one thousand times as long
ns the other; then a movement of the short
arm would be multiplied one thousand
times in the long arm, but a material lever
of this kind would not be delicate enough
for taking small measurements, so a beam
of light is used. A small pivoted mirror
in revolving an invisible distance deflects
a1 beam of light on a seale and thus meas-
ures the deflection. The optical lever has

. another advantage over a mechanieal lever

in that the angle of deflection of the mir-
ror is doubled in the beam of light.
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~SIVORY FAMINE COMING SOONC

Strange Substance for Which No Substitute
Has Yet Been Found

==

The properties of ivory are so remarkable
that it is put in a class of its own as being
different from any other substance. It is
of organic origin but unlike most organie
substances does not decay with age; indeed
the best ivory improves with age and all
the “hard ivory”™ is taken from the tusks
of elephants which have died many years
ago, sometimes many centuries, It =eems
strange that after all this seasoning an ivory
billiard ball requires the greatest eare, im-
mediately after making, to prevent its crack-
ing from sudden changes of temperature.
They are usually kept in a room of even
temperature five or six days after being
turned, to avoid this danger.

As a result of the excessive slaughter of .

the African elephant ivory is becoming very
scarce. A standard size billiard ball today
is worth $14. where a few years ago the
price was §5 a set. This continual advance
in the cost of ivory has led to the substitu-
tion of other substances, chief among which
ig ecelluloid, although a vegetable ivory has
been discovered which promises to be of
great value,

A ecertain celluloid composition has proved
to be very suitable for pool balls but is not

L
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elastic enough for billiard balls. Ivory, he-
ing the most elastic sabstance known, is
used entirely in the manufacture of this
article, and only certain portions of the tusks
are used, the selection being made by ex-
perts in that line. If two balls of equal
weight, one of rubber and the other of
ivory, are dropped from say a height of 100
ft. upon some hard surface, the ivory ball
will rebound higher into the air than the
rubber,

Another unusual property of ivory is the
character of its surface. It has a velvet-like
touch possessed by no other substance of
equal hardness, and an expert can instantly
detect imitation ivory with the eyes closed.
Professional pianists regard it as a necessity
in the construction of piano keys and for
this reason it is used almost exclusively in
thelr manufacture., The general impression
that all ivory turns yellow with age is in-
correct as good ivory retains its creamy
whiteness indefinitely,

The world’'s annual production is about
1,500,000 1bs., to secure which 70,000 ele-
phants must be killed, in addition to the
fossil ivory from eastern Siberia. The larg-
est supply comes from Africa. In Abysginia

Bringing In a Tusker
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three-fourths of the proceeds go to the king's
revenue, while the tusk hunter gets one-
fourth. This encourages smuggling on a
large scale, which involves burying the
fvory in the ground where it becomes
stained and sells for less,

The increasing searcity in elephants’ tusks
has resulted in recent experiments with a
species of nut which grows in South Amer-
fea. This nut has a hard covering greatly
resembling ivory in many of its qualities
and produces a vegetable ivory much less
elastic than gennine ivory, but which has
the essential characteristics required for pi-
ano keys, and manufacturers are eagerly
hoping it will prove to he the long sought
and so greatly desired sobstitute. The in-
ventor who sneeeeds in solving the problem
of artificinal ivory will become many times
a millionaire.

The Prince of Wales, who is making a
tour of Indin, was entertained last month
with an elephant drive. The illustration—
from the London Ilnstrated News—shows
the natives with three tame elephants drag-
ging in a refractory tusker, just captured.

e -

PREPAYMENT ATTACHMENT
ELECTRIC METERS

FOR

A-penny-in-the-glot gns meters have been
common in England for a long time, and
to some extent in the large cities here, but
the =lot ma-
chine electric
meter is some-
thing new. A
gilver dime is
made the uanit
of sale, al-
thongh the ea-
pacity of the
coin Dolder
provides for 20
at one time.
You ean drop
a dime and
your light will
burn ten cents
worth, or any
number of
The indieator shows

dimes up to §2 worth.
not only the amount paid for, but at all
times the amount remaining to the eredit
of the consumer.

Every precauntion has bheen taken to pre-

vent beating the meter (as if a con-
gumer ever heat a meter!), and any attempt
to drop in dimes with a string or wire
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attached with the intention to pull it out
after doing duty, is doomed to failure. In
such eases a sharp knife euts the string
or wire, and the meter gets the money, and
tells the story besides.

o
- -

HAIRS HAVE TEETH

A person who deoes not know liow a hair
looks when magnified, would be very much
surprised to know it is possible to tell which
wang the root end of a bair that had been
broken or ent. This may be easily done by
holding the hair between the thumb and

Root end ——\},

finger, nas shown in Fig. 1, and moving the
thumb up and down. The hair will then
move in the direction of the root end.

A glance nt the magnified hair, Fig. 2, will
show the cause of this motion. The teeth
along the sides of the hair aet like ratchet
teeth and allow it to move only in one di-
rection. [t is on account of the teeth that
the horse hairs used in the manufacture of
violin bows are not all laid in one direction.
Half of them are turned end for end so that
the bow will produce the same volume of
sound on the up and down strokes.

il i
_pe—

SHRINKAGE OF HEATED GRAIN

sareat loss often results from shrinkage In
weight of grain that has become heated.
Corn in normal condition containg 15 per
cent of water, but this year mueh of it
containg 20 per cent. Supposing it were
heated sofficiently to lose 5 per cent of
this moisture, a 60,000-1b. car load becoming
heated in transit would shrink 3,000 1bs. in
weight, and the loss would he about 2 cents
per bushel and the dizgcount in price. In
one instance two cars of corn lost 2,000
s, each in just 14 dayg' time.

-
-_———

Motor cers figured largely during the re-
cont English elections, both sides employ-
ing a large number of cars in earrying vot-
ers to the polls. Speed regulations were Ig-
nored.
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ELECTRIC PEN THAT NEVER STOPS

Marvelous Apparatus that Records Sunshine, Rain, Heat and Cold--
Does the Work of Eight Men

Of all the millions of people who daily
watch, the weather predictions, very few
have any conception of the delicate and re-
markable electrie instruments which through
an unbroken term of years, ceaselessly re-
cord the ever changing conditions,

In order to make the weather reporis as
they are recorded at present, the services of
eight additional men would be necessary if
such a thing as electricity did not exist. The
thermometer would have to be watehed
constantly day and night, and observations
taken and recorded every minute. The

tion poessible, and electric wires ecarry the
message of these busy workers down into a
comfortable office below, The records which
most interest the public are those which
write the story of sunshine, c¢lond and rain;
the direction and velocity of the wind; the
temperature; and amount of rainfall. The

records are written with an electric pen on
long, narrow strips of paper, and while one
of these collections of data and erooked lines
are utterly meaningless to the visitor, to the
experienced eve of the weather man it is
like reading a book or newspaper.

Az will

weather vane would require the same care-
ful attention, as well as the anemometer
which measures the velocity of the wind,
The services of one man would be required
to wateh the sun and note the total num-
ber of minutes of sunshine each day, de-
ducting the time occupied by passing clouds,
Another man would have to watch the rain
gauge and note the time of each hundredth
of an inch in falling. The services of all
these men would be expensive and liable to
error, but electricity has proved to be a
faithful, unerring servant which is8 always
dependable and is supplied with very little
expense.

The little 4-cup pinwheel affair, weather
vane, thermometer, rain gauge, etc, are
placed in the highest and most exposed posi-

Fig. 1==Plan Yiew of Wind, Sunshine and Rain Recorder

be described, the wind record consists of
roand black dots; sunshine, rain and clouds,
of continnous lines. The utmost care is
taken in the pre=ervation of these records,
which are frequently referred to as conclu-
give evidence in cases of litigation, where
the question of the weather is involved.
Important suits for damages are lost and
won through the ability of one side to prove
for instance, that no rain fell during eer-
taln hours of a certain day.

On entering one of the important stations
like the Chicago weather office, the first in-
gtrument to attract attention is the wind,
sunghine, and rain recorder. In this instru-
ment, Fig. 1, the blank record iz placed on
a cylinder A, which is revolved by the clock
work, C. The shaft, D, makes one revolution
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a minute and in doing so closes a cirenit
at H and J. The circnit clogsed at H
makes the sunshine record, which will be
described later on, and the cirenit closed at
J registers the direction of the wind, This
-i8 done by the four magnets, N.E.SW.,,
which are operated by the wind vane,
Fig. 2.

This device consists of a large vane, A,
connected by a shaft, B, to a cam, C, Fig. 3.
This cam operates four brushes, N.ESW.,,
which connect to the corresponding magnets
in the recording instrument, Fig. 1. The cir-
cuit being closed once a minute, causes a
current of electricity to flow through one
of the magnets N.ESW. which pulls
down the armatare and makes a dot on the
record. Thns if the wind ig north, the cur-
rent will pass through the brush N, Fig. 8,

&\
Fig. 4 F[:I

Fig. 2

Figs. 2-3--Wind Indicator
Fig. 4==Sunshine Indicator

and the magnet N, Fig. 1, making a dot on
the record like those shown. The record is
divided into hours and minutes and thus
registers the direction of the wind at any
given time. If the wind is northwest instead
of straight north, the magnets, N and W,
will both receive the current and two dots
are made on the record.

The circeuit closed at H 18 connected to the
gun thermometer, Fig. 4. This instrument
consistes of a black bulb thermometer, A,
Fig. 4, enclosed in a vacuum tube, B. The
contacts, C, are open when the sun is not
ghining but in sunny weather the mercury
rises and cloges them. The eirenit thus
closed is connected to the magnet, ¥, which
' operates the link, Fig. 1, and revolves the
ratchet one tooth a minute. This revolves
the cam which causes the lever, G, to swing
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on its pivot, K, thus making the step-like
mark on the record.

To Battery
To Magnet \Vod

Fig.5

Records Velocity of Wind

The velocity of the wind is measured by
the anemometer, Fig. 5, which consists of
four revolving cups, A, which transmit their
motion to a hand on the dial B. This hand
revolves once every 10 miles, and in doing
g0 cloges the circenit nine times. It will be
noticed that one contact, E, iz longer than
the others. This differentiates every tenth
mile in the record, as will be seen later,
nnd thereby facilitates counting. The eir-
cuit thus closed passes through the magnet
V, Fig. 1, which attracts the armature L,
and makes an indentation In the record line
a8 shown. The 10-mile mark is shown on
the record, Fig. 1, a little before 7 A. M.

The rain gauge, Fig. 6, consists of a fun-
nel A, and a tipping bucket B, which swings
when it has received one-hundredth of an
inch of rain. In doing so it closes the cir-
cuit at ¢, which connects with magnet F.
The same magnet is used for recording sun-
ghine and rain, but the records are not con-
fused except when it raing and shines at
the same time, which rarely happens,

A
B
c
+To Battery Fig. 8
~To Magnet F
T — - Fig. 5.

Fig. 6==Rain Gauge
Figs. 7=8==Thermometers

The difference between the sunshine and
rain records can be seen in the sample
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90 Minutes® Recerd of Wind, Rain and Sunshine

record, Fig. 9, which tells the whole story of
a storm which ocenred last month. At 3
o'clock the sun wag shining aund a light
wind was blowing from the north, which
shifted at 3:25 and became cast. At 3:30
the sun disappeared and the wind inereased
until it becaome a 30-mile gale. A little
gprinkling at 3:50 was followed by a heavy
rain at 4 p. m. The wind then became vari-
able and finally died down to a calm at 4:30,

The diagram of the circunits thus far de-
geribed is ghown in Fig. 10. The current is
taken from two storage batteries, one of
whielh iz being charged while the other is
discharging. The sun  thermometer, rain
gauge, wind vane and anemometer are on
the roof of the building and connect to the
recording instrument in the office hy wires
ronning  through  conduitz,  This diangram
does not sghow how the temperature s re-
eorded, ag that iz done in another instru-
ment.

A bent tube is filled with a liguid, which
expands when heated and moves a brush

L

wwind

Ram Gauge vang
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Fig. 10

Wiring Diagram

over electric contaects,.  This eauses mag-
nets, in the recording instrument, to move
a lever which traces o line on 2 eylindrieal
record. The recording thermometer is suf-
ficiently accurate for all intermediate tem-
peratures, but the maximum and minimum
temperatures are taken with the thermoms-
cters shown in Fig. 7 and Fig. 8.

The maximum thermometer, Fig. 7, has
a  constriction in the bore at A, which
canses the mercury to separate, leaving it
at the maximum temperature. The mini-
mimmn thermometer, Fig. 8, has a Dblack
glass indicator, A, which elings to the sides
of the tube by colesion. The liguid used
[ evolorless aleohol, and in rising it passes
ithe indieator withont moving it, but the
surface tension is too strong to allow the
liquid to pass below the indicator, which is
alwavs left in the lowest position. Both
of these thermometers are set by swing-
ing, the operation being the same as that
nsed In setting a physician's thermometer,

Chief of Weather Bureau Moore has an-
nounced that plans are practieally worked
ont, which are expected to be utilized with-
in a few months, which will enable the
Burean to extend its forecagts from one
day to a full month,

LOCOMOTIVE AS HOISTING
ENGINE

A loeomotive that had seen thirty years’
gorvice, instoad of going to the serap heap,
is now serving as a hoisting engine. A pin-
ion was placed in the econter of the main
axle engaging a large gear on a 20-ft. length
of line shaft which extends out beyond
either side of the hoiler. The winches are
supplied with sufficient power to lift 200
tons by a second reduction of gears from
this line shaft,

This novel hoisting engine is n=ed in ron-
nection with a marine railway capable of
handling 4,000 gross tons.



MACHINERY PECULIAR TO LAKE STEAMSHIPS

By L. F. Wilson

The big engines of a large steamer is a
favorite subject for illustration and descrip-
tion, but the no less necessary, special ma-
chipery of a Great Lakes Hner would amaze
the landsman. Perhaps the most striking
apparatus Is that for getting rid of the ashes
from the fireroom, one or two decks below
the water line. The idea i3 mueh the same
in principle as the injector, the difference
being that water instead of steam or air is
the prime mover; and its wvelocity and in-
ertin are depended upon to move the ashes
rather than any vacuum created. The appa-
artus 18 ecalled the “ash zgun." Water under
from 300 Ibs. to 600 1bs. pressure is forced
through a pipe, nsually of about 2-ins. bore,
to a nozzle which is directed upwards into
a larger pipe which iz run upwards to the
ship’s side above the water line, at an angle
of about 45 degrees. Where the nozzle en-
ters the larger pipe, there is situated a re-
celving box where the ashes are thrown
through a hopper directly into the stream of
swiftly moving water., The latter earries
the ashes and elinkers up and out at high
velocity., At the ship's side there is a hood
designed to stop the stream and drop it
quietly into the water. As this hood some-
times becomes choked the firemen raise it
when out of pori and allow the ashes to
shoot far out at right angles to the steamer.
The first stories to reach Europe of the first
American ocean gomng steamer wags of a
craft which vomited fire and smoke and
whose chief means of defense was a great
gtream of boiling water with which to re-
pel boarders and scald the enemy. Had that
craft carried an “‘ash gun" there would
have bLeen some real foundation to the ru-
moi.

I remember of an instance where the ash
gun was started through a mistake of one
of the water tenders, while this hood was
up, just as we were making port. The stream
of dirty water and hot ashes quickly swept
the pier of all passengers.

At each end of the steamer is situated a
capstan engine. These engmes are double
and are placed under the deck and are di-
rectly geared to the capstan. At ports the
first and second officers handle these en-
rines entirely with the reverse levers; the
engines being of the link motion style. Be-
fore coming into port, the engineer on duty
turns steaw into these engine leads and as

the links are left at center the reversing
lever is all that is necessary to send them
ahead or back. They are fitted with auoto-
mafic water release so there is no danger
of damage to the engine throursh condensa-
tion in the piping.

The blowing engines are next on the list.
They are of a common varlety direct con-
nected or belted to the fans, These fans
are used for ventilating the state rooms anid
for foreing the draft in the boilers. The re-
frigerating machines clogely resemble the
ordinary stationary installations.

Among the most important of the smaller
engines is the steering engine. This is a
double eylinder winding engine, so designed
as to haul the tiller in the same direction
as the wheel in the pilot house is turned, and
stopping when the wheel stops. The elee-
tricnl installation usually consists of two
or more direet counected units generating
a direet eurrent. Thig ecurrent is distribiuted
through the ordinary switeh board to the
lights and small electric fans, to the dish
washing machines, ete, One of these units
i# in action continually and both are run on
the same ecircuit when the evening load
COMmes oIl

In the crank room of the engine compart-
ment are situated the pumps. There are
pumps for washing the decks, for feeding
the boilers, for pumping out the bilges, for
fire and for other emoergencies. Besides these
there ia of course the inevitable air punp
for the condensers, and the cooling pump
which forces water onto all the main bear-
ings. The air pump and the cooling pump
are direct connected to the eross heads of
the main engine. The other pumps are in-
dependent and are duplex and sometimes
daplex compound. All of the ‘ndependent
pumps are so piped that they ean be mter-
changed; that is; the deck pumps and the
fire pumps can be nsed as boiler feed pumps
and vice versin. The water for the boillers
is forced into a manifold and then piped to
each boiler separately. Reducing valves for
nearly all of the auxiliary engines and
pumps are used to reduce the pressure of
the steamer's boilers to a  pressure more
convenient for the small engines.” Auto-
matie foree feed Inbrieators are used uni-
versally, hoth for eylinders and for bearings,

A very important little engine is the re-
versing engine, The reversing gear of the



main engine is of the link motion type and
ig, of course, too heavy to handle by hand.
The reversing engine is an uprizght cylinder
whose valve is operated by the reverse lever
in the controlling quadrant. When the re-
verse lever is pushed forward the valve of
the little engine is pulled up, the piston fol-
lows, and by means of walking beams the
links are slowly pushed over to the “go
aheac” position. The position for shorter or
longer cut-off i3 governed by the engineer
independently by means of a hand wheel
and screw blocks. On the gauge board
above the controlling quadrant are the main
boiler pressure gauge, the gauge register-
ing the pressure from the reduced lines, the
vacuum gauge, the revolution counter, and
the chronometer. In fair weather the cap-
tain or mate on the bridge computes the
speed of the steamer and also her position
by means of the revolution counter whose
registration is hourly sent to the bridee.

. e

PERILOUS WORK OF DIVER

Each spring when the wind blows from
the northwest great masses of ice are piled
up on the west shore of Lake Michigan. This
ice field often extends out for one or two
mileg from shore, and is many feet in thick-
ness, A large portion of the ice i ground
into small pieces by the wind and waves,
and these are drawn around the intake
through which the city water is pumped.
When these intake pipes become clogged the
pumps are unable to draw apy water and
immediate action is necessary.

A diver is sent out in a boat and must gzo
down in the iey water and clear away the
obstroetion. Frequently large pieces of ice
become wedged and have to be chopped out

with an ax. The larcer intakes are in the
form of cribg, or piers built up from the
bottom of the lake, but some of the pamp-

Diver at Work

ing stations are supplied through immense
pipes laid on the bottom. The illustration
shows one of these with the diver at work.

A BALING TRAIN

A hay baler in Indiana whose work takes
him about the state has rigged up a4 wagon
train in which he travels and transports his
machinery. A traction engine serves as a

locomotiive, a specially buailt wagon contains
the baling machinery, and another wagon
carries the hoarding car in whieh the erew
cook, eat and sleep,
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FREEZING AND STORING FISH

How Our **Fresh'' Fish is Preserved for Years
Before Serving

A ease in the courts recently where a
fish merchant refused to pay storage on fish
that had spoiled during the three years it
had been in storage brounght the attention
of an amazed and seandalized public to this

Panned Fish Ready for Freezing

method of preservation. For years past
most of the “fresh” fish served in our
hotels and restaurants during a  eertain
season hags been preserved by freezing—the
publie did not krow about it, that's all,
However, for limited periods the method is
excellent and it is only where the fish is
cartied over from year to year that the
matter is open to objection. The process
is as follows:

Only fish free from bruizes and blood
marks are fit for storage. Some species
are split and gutted and others are frozen
round. At the freezer they are emptied
from the baskets and barrels in which they
have bheen conveyed into washing troughs,
where, as they pass from compartment to
compartment against an incoming ecurrent
of clear fresh water, they are thoroughly
cleansed. At the opposite end of the trough
they are sorted and *“panned” according to
gize and kind. The panning process (merely
laying the carefully graded fish neatly and
compactly in flat shallow pans) is very par-
ticularly done as it adds much to the ap-
pearance of the fish after they are frozen.
The pans of fish are then passed directly

into the sharp freezer through a narrow
aperture and are placed on the freezing
coils. In 24 hours the fish are frozen in a
solid Dlock and the pans with contents are
removed to the glazing room. Here pan
and all is dipped into a melting tub, con-
taining water, cold but still warm enough
to loosen the fish from the pans, says the
Cold Storage and Ice Trade Journal. Thence
the pan goes to the knocking bloek and a
blow on the corner turns out the fish in a
golid frozen Dblock. This block then re-
ceives a final coat of protective ice by pass-
ing through water in the glazer, and it is
ready for the storage room. Here they are
piled in tiers like lnmber, the stacks reach-
ing from foor to ceiling. As soon as op-
portunity offers they are boxed. The boxes,
when stored, are elevated a few inches
from the floor and strips one or two inches
thick laid between them as they are tiered
to allow the cold air to circulate.

From time to time the fish are examined
for drying about the nose and when this
appears they must be reglazed immediately.
Nine or ten months is the greatest length
of time fish can be ecarried in this way and
kept in good condition.

e - A

A HEATER FOR HOTBEDS

An apparatus for heating hotbeds, the
invention of a Delaware man, consists of a
furnace embedded in the ground amd a long
inclined flue for heating the bed, The dis-
tance between the flue and bed being great-
est at the furnace, gives the adjacent parts
of the bed no more heat than the most re-
mote portions. The openings at the end of
the flue also help to keep the heat evenly
distributed.

The bed, about 50 ft. lonz and 10 ft. wide,
is supported hy crosg poles, an air space
being left between the poles and the flue.

ore, M TR A b ke
TooocooO0D

The furnace is desizned for burning wood,
but any other fuel may be employved. The
supply of air can be regulated hy the ad-
justable openings at the fuarnace amd the
damper in the stack, so that the apparatus
may be ran during the night without requir-
ing any attention.
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NOTABLE FOREIGN LOCOMOTIVES-=No.

AN OLD BELGIAN LOCOMOTIVE=-This engine is interesting in appearance, the
water tank being arranged in front to distribute the welght evenly. The wheels have
no brakes, but a shoe is lowered on to the rail and the whole weight of the engine

can be forced upon it.

This engine 1s used for shunting purposes near Brussels.

TELEPHONES TO CALL EMPLOYES

Many concerns which have frequent oc-
casion to summon sgome of their most ex-
perienced men for emergency work outside
of working hours are having the telephone
company install phones at their residences.
Street railway companies and railroads are
doing this to a considerable extent. In the
case of shop superintendents and foremen,
they can often give the necessary orders
without going to the works, besides the ad-
vantage of getting immediate action.

RAILROAD TIES FROM JAPAN

The Pacific Coast 18 noted for its many
vast timber belts, and for that reason it
may appear a pecualiar circumstance that
oak railroad ties are now being shipped in
great quantities from the Orient—Japan es-
pecially. Yet such iz the case.

The big freight-carrying steamship “Hazel
Dollar"” ig now on the way from .Japan to
Guaymas, Mexico, laden with oak railroad
ties. This vessel is bringing 3,000,000 feet of
ties. She is being closely followed by the
lnrge Dritish steamship “Comerie” which
brings 2,500,000 feet of these ties.

Up to the present time, the Pacific Coast
had a monopoly in the manufacture of rail-
road ties, but the Japanese timber concerns
are reaching out for the business and have
succeeded in securing the contraet for the
American railrond now in course of con-
struction at Guaymas. Ofher shiploads are
to follow soon.

The producers of railroad ties on the Pa-
cific Coast do not fear the competition of
the Japanese. They claim that the oak
ties have been given a thorough trial by
the different railroads in the country and
found to possess but little durability. The
American producers aver that it is the ex-
treme cheapness of the Japanese onk ties
that eauses any demand for them.

e

Alaska tin, it is prophesied, has a great
future before it. It is now being =smelted
on a small seale at Seattle, Wash., and this
smelter is soon to be enlarged to handle
tin ore concentrated at Teller, Alaska.

-

A cheap 'phone rate is being agitated in
England. The sum named is 24 cents a
week and if this change is realized Great
Britain will have one of the lowest rates
on record.
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TRANSPORTATION FACILITIES IN
ALASKA

From White Horse to Dawson--A Novel Sleigh
Ride in the Frigid Zone

Alaska is not alone the land of the gold-
secker; every year increasing numbers of
tourists eross its frozen leagues in search of
novelty such as is to be found nowhere else.
Excellent transportation facilities are now
afforded these persons by the White Pass
and Yukon Route which maintains a mail,
pasgenger, express and fast freight service
over the government trail.

The regular route is by ocean steamer from
Puget Sound ports to Skaguay and thence
by train to White Horse. White Horse is 330
miles from Dawson and between these two
points ply wheeled vehicles in summer and
passenger sleighs in winter. The rate for

The Ovrerland to Dawson, Y. T.
the sleighing trip is $100 northbound and

$75 southbound. The distance is covered
in a little less than five days, traveling only
in day time and stopping at roadhouses over
night. Accommodations at roadhouses are
not included in the passenger's ticket. These
places are well-kept, clean and comfortable.
Meals are served at $1.50 each and a bed
costs $1.00 per night.

The passencer sleigh will accommodate
from nine to fourteen passengers, 1,000 Ibs.
of mail and express, and 1,000 1bsg. of pns-
senger baggage, Each passenger can take
25 1bs. of baggage free and must pny 30
coents per b, for all in excess of this amount.
Big fur robes and, in very cold weather,
foot warmers, are furnished for the passen-
gers' comfort. Relays of fresh horses are
made each 20 miles and every possible at-
tempt is made to avoid delay.

The rate for the wheeled vehicle trans-
portation between White Horse and Daw-
gon in the summer is $125. Freight rates
are 20, 25 and 30 cents per lb., according
to class, with n special rate for shipments
exceeding 10 tons.
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SOUNDING BALLOONS FOR AERIAL
EXPLORATION

If man's dream of aerial navigation be
sometime realized, a fore-knowledge of the
element with which he must cope will be
of inestimable value to him. In varions parts
of the world exploration of the air by means
of miniature rubber balloons and with a
view to ascertaining direction and velocity of
air eurrents, femperatures and other atmos-
pherie conditions is being carried on, The
arrangement by which the self-recording ap-
paratus for securing this data is carried up
for distances more than eight miles above
the earth and then caused to drop at the
proper moment is very simple, but most in-
genious,

The method was contrived by the noted
meteorologist, Prof. Hugoe Hergesell, of the
University of Strassburg, who conducted a
number of experiments with it from a ves-
sel in the Mediterranean. The balloons used
are not more than 7 ft. in diameter, of the
best quality of rubber and 2re black in col-
or, so they can be distinguished at long dis-
tances. They are inexpensive, an essential
[eature, as one balloon must be sacrificed at
each experiment, says a writer in the New
York American and Journal. Two balloons
of the same size, but one containing a great-
er amount of hydrogen gas than the other,
are sent up at the same time. The balloon
containing the greater quantity of gas car-
ries a buoy or float; the other balloon car-
rieg the thermometer and barometer. They
are gent up connected by a light cord 150 ft.
lonz. As the balloons aseend higher and
higher and simultaneously are earried away
from the point of ascent, the vessel from
which the experiments are conducted starts
in hot pursuit. A cloudless day with low
wind veloeity has heen chogen and the tiny
black specks can be seen a great distance.
Buddenly the bag containing the greater
quantity of gas, and which is of course the
length of the 150-Tt. ecord hizgher than the
other, is seen to hurst and fall vapidly, drag-
eing its ecompanion with it until they float
on the water and the vezsel hauling along-
gide draws them to the deck. As will ba
understood, the purpose of the balloon carry-
ing the float is to keep the other from reach-
ing an altitude where it would burst and
this it does because the greater pressure of
eas against its envelope eauses it to explode
first and it falls.

Tn this way much valuable information
has been gathered. The greatest height
reached so far is 8.7 miles above sea level
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All the articles ap-
pearing in this de=-
partmentarereprint-
ed In book form at
the end of each year.

SHOP NOTES

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

A BOLTING KINK

A good way to bolt a plate or angle iron
to some other structural piece, having Dbolts
in it but so short that the nuts come just
flushh with the ends, and where you cannot
take the bolts out to put in longer ones,
is as follows;

Using Short Bolts

Countersink the holes in the plate or an-
gle to be bolted on, then screw the nuts
on an old bolt and grind them down taper
to fit the countersunk holes.—Contributed by
Thos, MclIntyre, 407 Root St., Chisago, Ill.

ik i
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GOOD FLOOR POLISHES

1. Put a small gquantity of spermaceti in
a saucepan on the fire and mix with it
enough turpentine to make it fluid. Apply
to the floor a thin coat, using a piece of
flannel for the purpose. Rub with dry flan-
nel and brush the same way oak stains are
brushed. The ruobbing and brushing process,
says the Practical Carpenter, take a long
~ time, if properly done.

2. Dissolve 14 1b. potash in 3 pts. water
in a sancepan on the fire, and when the
wiater boils throw in 1 1b. beeswax cut up
inte small pleces,  Stir until the wax s
melted. If the polish I8 too thick when
colil, add more water. Apply with a brush,
painting the boards evenly, and when dry
ruby with flannel tied on the end of a broom.

e

TO MAKE A RIVET SET

To make a useful rivet set,
take a square head bolt, cut it
off 4 in. from the head and
drill a 4-in. hole in the hottom.
—Contributed by Wm. T. Acker-
man, 1311 Stockton St. Balti-
more, Ind.

HOW TO CUT A BELT

If one lacks the regular tools for cutting
a belt a good job may be accomplished
with only a knife, a vise and a block of
wooid. The wood should be the same width
a8 the belt or a little wider and should
be fastened in the vise about 3 in. below the
top of the jaws. Drive the knife in the
wood making the distance between the jaw
of the vise and the knife blade, the re-

How to Cul a Belt

jquired width of the Dhelt. Then draw the
belt through as shown.—Contributed by J.
J. Hunziher, Cleveland, O.

i .
i

A JIG FOR FILING SMALL WORK

For the benefit of bench men or any
one who has to file small work requiring
a perfectly flat surface, the following device
Is deseribed.

Jig for Filing Small Work

A block B, similar to those generally used
for filing small work, is mounted in a frame
F Ly thumb serews 8 which-allow the block
to swing and thus prevents rounding the
ends of the work. The adjusting plate A
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has a sliding rod R with a hole in the cen-
tre H to receive the pointed thumb screws
5, the rod R being adjusted and held in
place by the thumb screws T.

The frame F may be either of wrought
or cast iron, and should have screw holes
in the bottom to fasten it to the bench.
The wood block B is fitted with pinz to
hold the work., The adjusting plate A
can be made of brass or east iron and the
rod R and thumb screws 8, T are made of

gtoel,— Contributed by G. D, B, Springfield,

Mass.
— i
SOLDERING IRON HOLDER FOR
BLOW TORCH

A device for heating soldering irons very
quickly and with little fuel consists of a
sheet iron pocket A, Fig. 1, and a {4-in. stove

.

Holder For Heating a Soldering Iron

bolt B for fastening to blow torch. Cut a
piece of No, 18 sheet iron to the shape shown
in Fig. 2 and drill holeg for the {;-in. stove
bolt nas shown. DBend the sheet iron as
shown in Fig. 1 and fasten to the hurner,
and the heater is complete.—Contributed by

G. L. Housman, Prattville, Mich.

HOW TO SENSITIZE SILK

Prepare a solution by pouring 10 oz. hoil-
ing water on 50 gr. ammonimn chloride and
30 gr. Ieeland moss; allow to become nearly
cold, then filter. Soak the gilk in this solu-
tion for 15 minutes, let it dry, then sensitize
it by soaking for ancther 15 minutes in a
gilver nitrate solution (20 gr. to the ounce)
with a little nitrie acid added. Dry the sen-
gitized silk in the dark room and treat pre-
cisely ag P. 0. P. To obtain good results
the printing should be very dark.

MECHANICS

HOW A STEAM TURBINE WORKS

The turbine mode of propulsion, which is
g0 rapidly finding favor as a marine pro-
peller, is most aptly described by the well-
known figure of a pinwheel, suys Marine
Journal. The turbine, in fact, is a series of
pinwheels, one behind the other, fixed to
a shaft which turns with them. Now every-
one knows that when a pinwheel is blown
upon it revolves, For this motion in the
turbine a jet of steam is emploved. Fixed
to the inside of the eylinder in which the
propeller revolves is a serieg of stationary
blades projecting into the space between
each wheel and set at such an angle that
they will deflect the stream of steam to
gtrike the propeller at an angle which will
give the most foree.

The Parsons turbine consists of a cylin-
drical ease with numerous rings of inwardly
projecting blades, Within this eylinder,
which is of variable internal diameter, Is a
ghaft or spindle, and on this spindle are
mounted blades, projecting outwardly, by
means of which the shaft i3 rotated. The
former are called fixed or guide blades, and
the latter revolving or moving blades. The
dianmeter of the apindle iz less than the in-
ternal diameter of the eylinder, and thus an
annular space is left between the two. This
space is occupied by the blades, and it is
through these the steam flows. The steam
enters the eylinder by means of an annular
port at the forward end; it meels a ring
of fixed guide Dblades which deflects it so
that it strikes the adjoining ring of moving
blades at such an angle that it exerts on
them a rotary impulse. When the steam
leaves these blades it has naturally been
deflected. The second ring of fixed blades
is therefore interposed, and these direet the
gteam on to the second ring of rotating
blades. The same thing oceurs with sue-
cecding rings of guide and moving .Llades
until the steam escapes at the exhaust pas-
Bage

8 = e

TO REMOVE BROKEN SECTIONS
FROM A MOWER SICKLE

Place the sickle in a vise with the points
of sections down., Serew the vise up tight
enough =so the gickle bar wili not go through.
Then with a heavy hammer drive the
Iroken sections straight down., One stroke
will remove each section, if properly made.
—Contributed by J. J. Hogan, Parnell, Iowa.
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SIMPLE TELEPHONE LINE USING
RECEIVERS FOR TRANS.
MITTERS

An ordinary telephone reeceiver—the ear
piece—ean be used for purposes of transmit-
ting and receiving on lines of reasonable
distance. In this case a push button and

No Transmitters Used on This Line

call bell must be installed at each end of
the line with which to make the ecall. A
reader writes as follows: *“I have alwayvs
been interested in your shop notes and am
sending you a diagram for a simple tele-
phone, It consists of two receivers, into
which the words are spoken and heard al-
ternately, and a ringing attachment, 1t
gives very good results, as I have one to n
friend’s house some 500 ft. away, which
works as well as the larger, complicated
telephiones. Anyone can easily put up a line
and make the connections by following the
dingram shown. A 2-wire line Is required,
also grounding at each end. In the diagram,
A, A, are the line wires; B, B, receivers
which also serve as transmitters; C, C, eall
bells; D, D, push buttons; E, E batteries;
and F, F, the gronmd connections., The cost
of such a line, say 500 ft., is about asz fol-
lows: 1,000 rt. No. 14 galvanized iron wire,
75 cents; 2 receivers, 31; 2 sets call bells,

o ’.r.’.‘i
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wire, 66 cents. Total, $3.43.—Contributed by
Edward Band, 1232 Wrightwood Ave., Chi-
Ao,

. e

REPAIR FOR LARGE HOLE IN
OUTER CASING OF
AUTO TIRE

The materials required are a plece of old
outer casing for the pateh, of length and
thickness according to the size of the hole;
i lacing needle, and a piece of cord or tape
to lace the patch on with,

Trim the emds of the pateh so it will fit
evenly on the tire and punch lacing holes
in the sides s0o it can be Iaced over the
tire. The outer casing and pateh should
he the same diameter. TPut the patch over
the tire and lace as tight as possible, then

Fig. 2

Repairing an Auto Tire

put the tire on the wheel. Fig. 2 shows the
pateh laced on the tire.

e - -

HOME-MADE FOOT-POWER SAW

Instead of being a back-breaking, tedious
hiardship, sawing wood may be made a
pleasant exhilarating ex-
ercise.  Any person  with
even 2 gligcht knowledge
of tools ecan make a foot
power saw. The Illus-
tration will sufficiently ex-
plain how it is done. My
machine was constructed
from an old bicyvele frame
and buck saw, the recipro-
cating motion being  ob-
tained by the use of a

crank pin and connecting

Reduces Hard Work to a Minimum

push buttons and four batteries, $1.02; 18
insulators and 100 ft. No. 18 annunciator

%jﬂ rod as shown, The upper
i Jever raises and lowers the

gaw and the lower lever
clamns the wood in position.—Contributed by
E. Ponton, Northampton, Mass.
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SHOOTING OFF AIR PISTONS

When stripping an air pump for over-
hauling, it is often difficult to remove the
air piston. A correspondent of Railway and
Locomotive Engineering shoots it off.

The device which was used with 8-in. and
914-in. air pumps consgists of a block of ma-
chine steel 214 in. square by 714 in. iong,

/
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For Shooting off Air Pistons

having two {}-in. holes 5% in. apart for
Be-in. bolts and a hole 1 in. in diameter
and 135 in. deep, with fuse hole drilled
through in the center of the block to hole
for the end of the piston rod to slip in. Then
a thimble full of gunpowder and a leather
wad with some paper, if necessary, is
rammed in. The block is bolted up to the
air piston, some powder is put in the fuse
hole and touched off with a heated rod.
The piston will be removed without burre-
ing the threads or breaking anything. It is
well to set up a block to keep the piston

from going too far.
L

AN UNBREAKABLE S-WRENCH

Forge down a piece of old buggy spring
as at A, then work it on the edge of an
anvil to a diamond shape by stoving as at
B. Punch a hole in each diamond-shaped
part a little in front of the center and eut
out to edge. Drive in a punch to spread the

e — @
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Durable S=Wrench

jaws, and bend one each way sideways and
work to shape on the edge of the anvil
Bend back straight and finish on the hardy,
leaving jaws with a diamond corner as at C.
This wrench will not break as those made
in the usnal way (D) often do. T find that
old springs make the best wrenches.—Con-
tributed by 0. V. Simpson, Hersman, IlL
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HOW TO GALVANIZE IRON

The two general methods of galvanizing
are the dipping process and the electro-
plating process. The dipping process is the
one generally used, as it protects the iron
and prevents it from rusting to a greater ex-
tent than the electro-plating method. There
are some articles, however, which require
electro-plating, especially when a very thin
coating of zine is required.

In the dipping process the article is first
dipped in a solution of sulphurie acid. It
is then placed in a solution of hydrochlorie
acid, and after drying is immersed in the
molten zine. Compressed air lifts are gen-
erally used for handling large work, and
small articles are sometimes placed in per-
forated ladles. The troughs for holding the
acids are usually made of wood, and the
tanks for melting the zine are made of steel
1 in. or more in thickness. The melting is
usually started with lead, which melts first
and surrounds the zine. This saves time in
melting and prevents over-heating the tank.

This process is very wasteful, as the
amount of zine deposited on the work is
only about 539; of that put into the tank.
Of the remaining zine about 30 to 409 is
converted into dross; 15 to 209, oxidizes and
rises to the surface; and 5% or more evap-
orates.

The dross is an alloy of zine and iron and,
being heavier than zine, sinks to the bottom
of the tank and is often very difficult to re-
move. It is sold at a considerable loss and
is used in making zine oxide for paint. The
gkimmings are also sold, but the evaporated
portion, of course, is a total loss,

A new process for galvanizing has been
perfected lately which will probably be less
wasteful than the one described. The new
process is as follows: Pickle the article to
be galvanized for a few hours in a solution
of 1 part of sulphuric acid (concentrated)
in 100 parts of water. Use a wooden or
poreelain  wessel for this process. Then
scour the article with a brush, wash well
and place in a solution of lime and water
until ready for the galvanizing process,

Just before galvanizing Immerse the arti-
cle In a solution of zinc chloride and am-
monium chloride until bubbles appear on
the surface of the metal. To make this so-
lution place zine in hydro-chloric acid until
no further action takes place, decant, and
add sal ammoniac. Dry the metal with the
film of bubbles on it on a heated iron plate,
then place in a hath of heated zinc. “Be

very careful not to overheat or ‘burn’ the
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zine,” warns the Model Engineer, London,
aml to prevent the oxidation of the metal
place either some sal ammoniac or ¢hareoal
on the surface. Withdraw the article from
the molten metal and beat it to remove the
excess of zine.

This process is excellent for fittings used
for yachts, water motors, ete., as iron cast-
ings thus treated will resist the action of

water for a considerable time.
~——p—

TIME FIRE KINDLER FOR COOK
STOVE

An alarm clock ean be connected up to
light a fire in the cook stove at the time de-
gired, and thus save one getting up before
the kitchen is heated.

Drill two loles in the stove and serew in
two eves (A A), then place a rod (B) with
a spring in the eyes ag shown. In the
end of this rod drill a hole to receive the
mateh, If the mateh is too small to stay
in, use a wedge to hold it. On the eye in
the middle of the stove solder a plece of

g
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Desr-Match
B
: A r C_l"
Time Lighter for Cook Stove

gtiff tin, =0 that the mateh will be drawn
against it when the rod is thrown by the
spring.

Solder a nail (D) to the key of an alarm
clock and place the elock on a shelf near
the stove. Under the shelf use three screw
eyes (E E E) to hold a perpendienlar rod
{F) connected with the =tove rod n= shown,
and with the alarm key by a stout cord (G).

Set the alarm for the time you want the
fire kindled and have the kindling device
in readiness, as illustrated. When the
alarm runs down it will wind the cord
on the nail D attached to the key and thus
pull rod F off of the end of rod B, which

g s N T«
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will be thrown by the spring and so strike
the match. A piece of paper, or other
easily inflammable material, sbhowld be
placed near the mateh so the flame will
cateh.—Contributed by 0. E. Vessels, 313 E.
Yorwood St., Indianapolis, Ind.

i

TO KEEP SHAFTING BRIGHT

A good way to keep shafting bright is
to eut rings either of fibre or leather and
put two between each hanger and pulley—
or three if they are very far apart. The
ring (A) ean be put on the shafting (C)*

/
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Leather Rings Keep Shafting Bright

by cutting a slit (B) in one side, When the
ghafting is in motion the rings travel back
and forth on it.—Contributed by W. J. Slat-
tery, Emsworth, Pa.

i

TO ENAMEL ALUMINUM

A coating for aluminum ware, aiming to
produce a ecoloring of durable charaeter or
in rendering the surface adapted to enamel-
ing can be obtained by a process patented
in Germany, according to Metallurgie, by a
Mr. Lang. The surface is covered in the
first instance with a solution of a quick-
silver compound—as, for instance, chloride of
mercury—and by this means a coating of
aluminum amalgam is obtained. After this
s removed a very active process of oxi-
dation of the surface is sald to take place,
which action may be interrupted by strong
heating, and the aluminum oxide will serve
as a foundation for the enamel. If during
the process of oxidation the metal is ex-
posed to the action of chromie acid or other
suitable chromates or to some other readily
redueible substances, these compounds are
at once reduced. The action of heat may
algo be employved to give different colored
ecoatings, and the ecolors obtained may be
egray, green, hrown or black. They are said
to resist the action of fire and render the
alnminum more difficult to melt,



DEADENING THE SOUND OF AN
ANVIL

If the anvil block is wider than the base
of the anvil, hew it down to fit, then bore
a %-in, bole through the block 10 or 12 in.
from the top. Make four %-in. bolts with
#-in. eyes and a #%-in. bolt long enough to

ro through the block
and take two eyebolts
on  each side. Make
yokes of % Dby 1 in.
stock and punch or drill
O¢-in. holes in each end.
Measure the anvil so
a8 to have the bolts
hug it closely; put the 3i-in. bolt through
the block, slip on the eyebolts, put on the
clamps and nuts and tighten up. A cor-
respondent of the Ameriean Blacksmith
who devised this method, says that it will
both hold the anvil securely and effectually
deaden its ring,

-

CUTTING WINDOW GLASS

When a pane of glass is broken and you
have no light to fit, a larger glass can be
cut to size by the following method:

Moigten a cloth with vinegar or turpen-
tine and wet the light where you intend to
ent it. Break off a piece of a triangular file
and proceed as with a glazier's dinmond.
Double A glass ean he cut successfully in
this way.— Contributed by F. Kknospe, Cly-
man, Wis.

o

TO KEEP STEAM HOSE FROM
BLOWING OFF WHEN TUBES
ARE BLOWN

Thread one end of a piece of 3j-in. pipe,
6 or 8 in. long, and heat the other emd as
hot as possible without burning. Put the
pipe over the horn of an anvil and pein with

a light hammer to a bell shape, as at A in

B
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Pipe Peined to Prevent Hose Blowing off

the sketch. Work the pipe into the hose
and put on a good fitting clamp, as at B.
The harder it pulls, says the Engineer's
Review, the tighter it will get. Couple the
hose to the steam pipe with a dart union,
which makes an excellent hose coupling, and
can be screwed tight with the hands.

CONTINUOUSLY RINGING
BURGLAR ALARM

A continupusly ringing burglar alarm is a
very simple affair, the only addition to the
ordinary alarm Dbeing a one-point switeh
(which may be home-made) and a little
wire, so if one has an alarm, this may be
made without extra expense.

Connect up the alarm, battery and bell in
the usual manner, but shunt in the one-
point switeh, A, as shown in the sketeh.
Then nearly close the switeh and fasten
the movable end to the tapper of the hell
by means of a small copper wire soldered
to it and a plece of string. (The string
should not be omitted, for the switeh, which
works very easily, might be pushed off con-
nection by the stiff copper wire.)

The arrangement that starts the alarm
ringing is seen nt the left. If a Dburglar
in entering pulls the string the pivoted lever
B will make contact with terminal C at one
gide and the bell will ring:; and if in en-
deavoring to stop the alarm, he cuts the

Continuously Ringing Alarm

string, spring D will move the lever so that
it contacts at the opposite side of the ter-
minal and the bell will ring on. With
the ordinary alarm, should a burglar hear
the Dell he nead only step back from the
gtring or cloge the door or window, if the
string is attached to either of them, and
the chaneces are that the bell would not
be heard; but a loud bell ringing continu-
ously is sure to awaken someone—Contrib-
uted by Jack Stair, 258 E. Market St., York,
I'emmyh'ﬂnla.
— e,

Before putting serews in soft wood fill the
holes with thick glue, or 1f glue is not con-
venient, put powdered resin around the holes
and heat the screws before driving. The
Practical Carpenter saye thiz will keep the
serews from working loose under strain.
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COPPER PLATING WITHOUT A
BATTERY

Make the plating solution by dissolving 1
oz. sulphate of copper (blue vitriol) in 6 oz.
water and then adding 16 oz. sulpluarie acid.
Get a piece of zine about 1{ in. thick and
2 in, square and solder to it at its center
one end of a piece of copper wire 18 In. long.
Then wrap a thiek raz around the zine,
tying it close. This is the plate.

Carefnlly elean the tin, iron or hrass arti-
cle to be plated, so that it is free from
grease; sand and soda is good for this pur-

touches it will immediately coat the metal
with copper, and the longer yon rub the
heavier the coating will be—Contributed by
Ira Emery, 12 E, Simps=on St., Dayton, Ohjo.
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TIME INDICATOR FOR PLANTS

The time indicator illuztrated was origin-
ally used in a mill to show the actual nume
ber of hours the mill ran thronghout the
week. The deviee could be adapted to
other plants for the same purpose,

Flgure 1 consists of a

Fig. 1 =

€ Day rlock

gpeed indicator, two batter-
fes amd an eight-day eloek:
When the mill is shut down
the hand of the indieator
} points  upward aml  when
the mill is at proper speed
the hand points downward.
A small cog-wheel, having
elght cogs is fastened on
the hour stem of the clock,
gays a correspondent of the
Ameriean Miller, amnd the
other cog wheel has 112
cogs. The small  wheel
turns around twice in 24
hours, and the larger one

Time Indicator for Plants
pose, Now fasten the other end of the wire
to the article. The wire must he bright in
order to make a good connection, Dip a
sponge in the plating solution and rub it
over the articlee Wherever the solution

makes one revolution in
seven days. A chart (Fig. 2) Is fastened
on the large wheel and is punctured by
the magnet (Fig. 3) every time the hand
on the indicator passes the button in either
starting or stopping.
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SUBSTITUTE FOR BATTERY
INSULATOR

Sometimes the porcelain insulator which
insulates the zine from the carbon in a car-
bon cylinder battery becomes lost or broken,

A

Improvised Battery Insulator

and if one eannot be procured right away,
here is a good substitute. Get a bottle with
a flange on the neck, break the neck (A) off
and ingert the zinc (B). This insulator will
be just as good as a poreelain one.—Contrib-
uted by W. J. Slattery., Emsworth, Pa.
e
HOLDING PISTON RINGS WHILE
FILING

In filing piston rings to fit, the following
geheme for holding them will be found con-
venlent:

Lay the ring on a 12x14x1%in. board as
shown in the sketch, mark holes A and B

To Hold Piston Rings

and drill for 1-in. ping, snug fit. Do not
drill clear through the board. Make three
1an. pins large enough so that when in
place they will be { in. below the top of

POPULAR MEUHANIUD

the ring. Make a wedge of 14-in. stuff 3 in.
long with 14 in, taper on that length. Lay
the ring on the board, touching pins A and
B, and drill hole H so that in placing the
wedge the ring will be forced against A
and B.

By having several holes 34 in. apart, rings
of different dinmeters can be held in place
on the bhoard while filing.—Contributed by
F. Clausen, 121 Vine St., Ravenna, Ohio.

i

TEST WIRES IN BOX ANNEALING

Where the methed of annealing by pack-
ing the pieces in an iron box with pow-
dered charcoal and subjecting the whole to
the heat of the furnace for a #ngth of time
suited to the work and then allowing to
cool slowly is employed, test wires should
be used to determine when the contents of
the box are red hot. The wires should be
& in. In size and run down through 4-in.
holes at the center of the cover of the box.
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Test Wires in Box Anncaling

None of the pieces should come nearer than
2 in. to the box at any point, for if the box
is castdron it will take the carbon from
the steel, says the American Blacksmith.
When the last layer of pieces is packed in
the box #o they do not come too near the
box nor less than 14 in. of each other, fill
the box with charcoal, place the cover In
position and seal with fire clay. Run the
test wires through the cover to the hottom
of the box and when the fire elay is dry,
place the hox in the furnace to heat. Give
it time to heat throngh, then remove one of
the test wires. It the wire is red hot for
itz entire lenrth, the contents of the box are
of the right temperature. If the wire is not
red hot, let the box remain a time, then
draw another wire, proceeding this way un-
til you pull a wire that is red hot. After
a faw trials one will be able to zange the
time required without the use of the wires.
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TEST POLE FOR RURAL TELE-
PHONE LINES

A test pole at the city limits for testing
rural lines when there are many of them
connecting with the city wires is a great
convenience, says the American Telephone
Journal. When heavy iron wire is used for
the farmers' lines it is very difficult to make
a test when the line has to be opened and
later a splice made for closing the connec-
tion.

The test pole should be located at the
city limits and to separate the farmers'
lines trom the city leads definitely, the
wires should be dead-ended upon double
grooved insulators. In making the dead end

For Testing Rural Lines

leave the end of the wire about 1 in. long
projecting from the final turn of the spiral
used for fastening, To this projecting end
golder a soft copper tie wire 14 in. long. Ar-
range each of the four ends terminating
upon the two insulators in this way. Then
join the copper wires for the ecity and coun-
iry ends of the line by means of test con-
nectors, to allow the line to be quickly
opened and closed again after the test is
finished. The copper tie wire is flexible and
can be bent into any desired form. It is
also easy to make a transposition at this
pole, if necessary. Referring to the illus-
tration the arrangement of the connections
on the test pole is as follows: Line ties
B,C, have long ends A, E, to which are sol-
dered copper extensions D,F. The line is
carried through by connector G.

i

To keep plaster of paris from hardening
so quickly mix it with vinegar instead of
- water.—Gordon M. Backus, Hackensack, N. J.

TOOL FOR REMOVING DENTS iN
GUN BARRELS

A zood tool for removing dents in gun
barrels is made of two pieces of %-in. half-
round iron, one piece (B3) 3i-in. long and
the other piece (A) 5 in. long. Put the
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For Removing Dents in Gun Barrels

pieces together and file them down wuntil
they are slack at the muzzie of a 12-0z, gun
bharrel. Tut a %-in. rivet in the longer piees
14 in., from the end, and in the short piece
drill a hole in which the rivet will fit loosely
to keep the pieces together in the harrel.

File the 3%in piece oval, as in the
sketeh, and make a short taper wedge so as
not to stick too tight in the spreader. XNow
place tool in the barrel opposite the deut
(short piece next to dent), warm the barrel
on a hot iron at the dent, put oil on the
wedgze and drive with a light hammer. The
dent will come out very easily. A good size
for the wedge Is about 18 in. long and made
of a sunitable stock,

With a little care and good judgment,
writes a correspondent of the American
Blacksmith, very bad dents ¢an be removed
with this tool.

—_————————

SCREW CLAMP WITH SPHERICAL
BEARING

For holding objects that do not present
parallel surfaces, such as I-beams, ete., the
. clamp illnstrated is

useful, It is made
of o steel casting,
says Machinery, and
has an I cross sec-
tion with stiffenad
back, and if sprung
can be brought back

to proper shape
when hot, like
forged ones, The

: spherical bearing on
the under jaw allows all the adjustment
out of parallel that is ever likely to bhe
called for.
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CHISEL FOR CUTTING ON A LINE

A very good cold chigel ean be made of
s Or 1 in, square tool
gteel with the slope on one
- sgide only. The bevel may
'"-’ﬁ* be in one angle or two,
as shown in the sketch.
C in each case indicates
the entting  edge.  This
chisel is especially useful
for cutting on a line. In
cutting sheet metal  the
workman can see his line
perfectly as he proceeds.—
Contributed by Cecil Mar-
shall, Dowagiae, Mich.
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SUCCESSFUL LUBRICATING
SYSTEM

v
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The illustration shows a  self-lubricating
system rigged up by myself for an engineer
who has used it successfully for the past
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Simple Lubricating System

five months and claims that it works like
a charm. The reservoir is filled with oil,
then the steam is turned on slowly and as
there is no perfect cirenlation, it condenses
at the bottom. The oil, heing lighter than
water, floats on top, while the pressure

POPULAR MECHANICS

keeps raising the water and at the same
time forcing the oil through the feed pipes
to the lubrieators and oil cups. The connec-
tions to the lubricators and oil eups are
made with #-in. pipe with a valve close
near l'.‘lil].

The parts indicated in the sketeh are:
A, piece of 4-in. pipe, threaded on ends,
used for reservoir: B caps for 4-in. pipe
tapped for fittings as shown in the illustra-
tion; C, funnel conuected to valve and nip-
ples, for filling reservoir with oil; D, air-
cocks: E, gauge for oil; F, drain for drawing
witer from reservolr when filling: G, oil
feed to cups and lubricators; H, steam feed
to reservoir:; I, steam feed from boiler; J
shows how the connections are made to lu-
bricators and cups.

The reservoir has to be filled about once
in every two or three weeks.—Contributed
by Joseph A, Burkhart, Emsworth, Pa.

-t

CONVERTING A GAS ENGINE INTO
AN AIR COMPRESSOR

An old automobile gas engine was con-
verted into an air eompressor by a corre-
spondent of the Engineer's Review, who
found it all that was required for his needs.
He drilled and threaded a hole through the
head and screwed on a check valve as at
A, Fig. 1. Then, as the combustion cham-
ber destroved the efficiency of the com-
pressor, he placed a piece of hard wood al-

ST R T L AT ] !.1\
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Fig. 1==Gas Engine Converted into an
Alr Compressor

most as thick as the combustion chamber
was deep, behind the crank brass nearest
the cylinder. This caused the piston to
move nearer the head of the eylinder giv-
ing the minimum clearance. Small clearance
ig essential in o compressor, a8 the com-
pressed air remaining in the clearance must
expand to atmospheric pressure before more
air can be drawn in; and by the time this
hag taken place the piston has traveled a

good part of its stroke.
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Another time, at a stone quarry where a
large engine had just been installed in place
of a 50-hp. engine, the same writer con-
verted the smaller engine into a compressor
to supply air for ruonning drills and hoist-
ing engines.

The engine, for the purpose of starting, had
its combustion chamber connected to a tank

Fig. 2--False Head Bolted to Piston

econtaining compressed air, This pipe was
closed at the engine by a hinge valve, hav-
ing an opening and closing lever attached.
The “locking sheet” arrangement was taken
off and a coil spring substituted. On ac-
count of the spherical form of the com-
bustion chamber, E, Fig. 2, elearance could
not be reduced, as in the other case, by us-
ing a block beliind the erankpin brass. In-
gtead a hollow hemisphere, B, was cast and
bolted on to the end of the piston with the
balls A and C, packing the joint 8o no air
could get in. The expense did not exceed $5.
e

ROOF HOOK FOR SHINGLING

An old hack tire will make the best hook
ag it iz Aat and will lay dewn on the roof
out of the way of the c¢halk line, but a rod
of iron may be used, if preferred,

Make the middle part 54 ft. long; turn a
hook 114 in. each way at the upper end and

Roof Hook for Shingling

make the point sharp so it will hook over
the comb, when the top of the roof is
reached. At the lower end turn down 214
in, and up 6 in. so that it will hold a 2x4 in.
timber for a scaffold, says the Practical Car-
penter.  To use, merely hook end A in the
shingle lath,

545

A HANDY PENCIL POINT
SHARPENER

This device, which will be especially ap-
precinted by dranghtsmen, consists of
metal holder A, which can be made out of

an old Spencerian paper ¢lip, and a plece
of fine emery cloth B, with the edges folded
over as shown. To use It the pencil is
placed in the ereviee and moved up and
down, giving a sharp chisel point. A round
point may be made by revolving the pencil
between the fingers while sharpening.—Con-
tributed by J. R. Sourby, Chicago.
-+t

HEAT-RESISTING BRONZING
LIQUID

For a liquid to mix with the bronze mix
one part eclear baking warnish with from
two to three parts turpentine. When the
surface is to be sized and the dry bronze
rubbed over it, mix any good slow-drying
varnish of the same nature as baking var-
nish with an equal quantity of turpentine,
and when the surface iz sufficiently tacky
ruby on the bronze. A fair bronzing liguid
to mix with either gold or aluminum bronze,
says the Plumbers’ Gazette, may be made
of any light-colored varnish and two to four
parts of turpentine.

i

HORIZONTAL SCREW DRIVER

A screw driver for use in a coruer or
other awkward place may be made of sheet
gteel ag shown, Tn the one T made the

For Driving Screws in Corners

length was 4 in., the width 5§ in, and thick-
ness 14 in.  The screw blade is 3 in. wide.
—Contributed by Gordon M. Backus, Hacken-
sack, New Jersey.
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HOW TO BUILD A SMALL PILE
DRIVER

In many cases where a pile driver is need-
ed it is chenper to build one than it would
be to buy or rent one. Such a driver ean be
bullt by four men in two
days at a total cost of
2102, This estimate is for
a driver with a 1,200 Ib.
cast-iron  hammer, the
“lends™ aor “zins" that
guide the hammer to be
maide of 4 in. by 6 in.
sticks 30 ft. long, and the
rope that ralses it, I-in. :
mimila. .

One end of the hammer ‘a
rope is fastened to the nip- 5
pers that ciuteh the lugs 5
on the hammer; the other ;
end of the rope passes
through a pulley and
around a wooden drum 12
in. in diameter. At one
end of this wooden drum ;
is rfastened a wooden “bull :
wheel” 60 in. in diameter.
wound !

MECHANICS

where the bull wheel is to be fastened on.
At each end cut out a4 wooden axle 4 in. in
dinmeter and 6 in. long, and fit them to
wooden bhearing blocks, daubing well with
grease. Miuake the bull wheel by spiking to-
gether five layers of 1 in. by 12 in. plaunks,

Another rope is :

around this bull wheel and 1

a horse hitched to the [ SRRy - L. ng".;
rope. The horse can eas- Side  Elevarion FronF  Elevetion.

ily raise the hammer to
the top of the leads where
the nippers are automatieally tripped, al-
lowing the hammer to fall. Only one pul-
ley block is used. The use of the drum
and bull wheel not only reduvces the nume-
her of the blocks reqguired, but does not
consnme the power of the horse in friction
to such degree as pulley blocks would.

To bnild this pile driver the following
hill of lumber will be required:

Piecee, in. in. It ft. B. M.
2— 4x 6x30 (leads) ........ v s 120
1— 6x 6x 4 (cross-piece)..... e 12
2— 6x 6xX16 (Dbase) ..., 96
2— 2% 4x32 (IAAder) ..couiivenniian 13
2— 2x 4x 2 {ladder rungs) ........ 24
23— 4x 4x26 (sway braces)......... G4
1— 2x 4x20 (long front sill)........ 13
1— 2x 4x14 (short vear sill)........ 3
1—12x12x 4 (drum) . .....covcevn... 48

30— 1x12x 6 (bull wheel)........... 180

Tt osnni A eyt B3

Also about 24 bolts, 15 hy 8 in. and a few
pounds of nails. Shape the drum out of o
12 in. by 12. in. stick and leave it square

A Small Pile Driver

each layer running in the opposite direction
to the one under it. Spike three of these
layers torether and mark a 5-ft. circle on
them, then cut out the 5-ft. wheel with a
keyhole saw. Spike another layer of plank
on each side of this wheel and =aw to a
circle 5 rt. 8 in. in diameter. These outside
liyers form the rims of the wheel and keep
the “bull rope” from sliding off.

The items of expense for the driver should
he, approximately, as follows:

700 . I M. lumber at $20........... $14.00
Bolts and nails ..o iiniin e vnnas 2.00
LOBMOE i fomsnye e s s b s 18.00
1,200-1h. BAMMer ... ciciaviviseyasss 50,00
1/ pofr RIPDETE: e e s e 5.0
1 snateh bloek . .iiveinisnesrsns . 2.00
240 T, 1-0M. TOPR & v i en ve s v m s 10100

TOERY - o v e iy e £102.00

To operate the driver three men, a horse
and a boy to drive the horse will bhe re
quired, the daily eost., counting the horse at
§1. being 3. Nine piles per day with an
averase penetration of 6 ft. can be dAriven
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with it, says Engineering-Contracting. A
driver of this kind must have a level run-
wuy on which to work, and if the ground
is irregular, scaffolding must be put up.

D

SPEED AND POWER TRANSMISSION

The factor of safety for a pulley may be
greatly above the speed at which the belt
will transmit power, owing to centrifugal
force, says the American Machinist, At
5,260 ft. per minute, laced leather belts
transmit a maximum of power: and riveted
belts at 6,326 ft. per minute. Supposing a
belt could be run safely at a speed of
9,250 ft. per minute, it would transmit an
amount of power scarcely appreciable,

-

STEAM FITTERS’ CEMENT

Dissolve 1 part, by weight, rubber or gut-
ta percha in sufficient carbon disulphide to
give it the consistency of molasses, then
mix with & parts, by weight, linseed oil
and leave exposed to the air for 24 hounrs.
Then mix to a putty with red lead. A less
brittle cement is made by using oxide of

iron in place of red lead.
-+

AN ADJUSTABLE SANDPAPER
BLOCK

A good sandpaper block, which is espe-
cinlly useful for pattern makers, can be
maide from a pine block about 1 in. thick
and a piece of new leather belting. Glue
the leather to the block and, after it has
dried, saw the wood in narrow strips as

Pattern Makers' Sandpaper Block

gshown. This makes a block which ean be
held straight or eurved.—Contributed by R.
B. Gregg, La Fayette, Ind.
-t

When on a hurry-up job your belt will
not pull the eut you desire, says Machinery,
just hold a piece of tar soap on the inside
of the belt while it is running and it will
soon pull all right,

SIMPLE PRINCIPLE USED IN MAK-
ING DIES FOR SMALL WIRE

How to Make a Hole 11000 of an Inch in
Diameter

Those who are not familinr with the ope-
ration of drawing glass tubes will under-
stand how it is done from the (llustration.
The glass is first heated in the flame of the
Bunsen burner, Fig. 1, and then streteched out
ag shown in Fig.2. A small tube may be

2
Fig. 1 e

Drawing Glass Tubes

stretched several feet in this= way and so
reduced in size that the diameter at the
middle is no larger than a fine thread, but
the hole through the center is not closed in
doing this, By placing the broken thread
in water and blowing in the other end, bub-
bles are seen to come from the small end,
showing that the bore has not been closed.

In making dies for fine wire it is found
impossible to make a drill small enough, =0
the smallest size jeweler's drill is used and
the steel iz then heated and drawn the
same as the glass., In this way dies have
been made for drawing wire 171000 of an
ineh in dinmeter,

e

MAKING OVER PHONOGRAPH
RECORDS

Owners and users of phonographs and the
amateurs who enjoy making records will
find the following kink of Interest:

For scraping the record or making a blank
of it a knife is usually furnished with the
machine, but a simpler and more couvenient
way is to rub the outside of the record with
kerosene oil, then rub with a cloth or the
bare hand until all of the cuts are erased
and the eylinder is perfectly smooth. Then
wipe it with a dry cloth and leave a few
minutes to dry. Remove any rings from
the hand before rabbing so a8 not to serateh
the record, and do not try to record on the
evlinder until it is perfectly dry.—Contrib-
uted by W. Carey Smith, 5 8. Fulton Ave,
Mt. Vernon, N. Y.
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EASILY MADE SAFETY DEVICE
FOR BOILER

The water level in a boiler gage is often
very indistinet as the light in a beller room
is usually not very bright. Add to this
the fact that rings of dirt often form on
the inside of the glass, due to the water
level remaining nearly constant,
and it will easily be understood
how the fireman sometimes al-
lows the water to become too
low, as the rings of dirt thus
formed appear quite Ilike the
wiater level,

In looking at the gage the
fireman wusually gives a quick
glanee at the place where the
water level ought to be. If the
wiater is only a little too low the
ring of dirt would not be mis-
leading, but if the water is way
down in the bottom of the glass
he seldom thinks to look there
and mistakes the ring of dirt for
the water level and fatal results
often occur.

Fig. 1

To avoid this danger make a screen, Fig.
1, and fasten to the glass at such a distance
that the rays of lizht in passing through
the water will be focused on the screen as
gshown in Fig. 2. The screen may be made
of thin wood, card board or tin painted

white, and the
clips ean be
made of wire
— or sheet met-
al. The rays of
= light are not
= Fig. 2 refracted very
5 much in pass-
ing through
the glass above the water level but In pass-
ing through the water are converged to a
bright white line on the sereen which ean
be seen from the farthest end of the hoiler
roon. An occasionnl wiping of the dust
from the sereen will keep it in order.
o

ENAMELED SLIDE IN FURNACE
DOOR

Sometimes in tending the furnace I have
thought that the slide in the ashpit door
was open when it really was not. To avoid
this mistake, I enameled the part that slides
back and forth white, and the rest of the
door I enameled black.—Contributed by Gor-
don M. Backus, Hackensack, N. J.

POPULAR MECHANICS

TO PAINT STEEL CEILINGS

For painting a metal or steel ceiling, do
not use a gloss paint, warns the Carter
Times, because it becomes dirty and looks
worn ag soon as a flat paint.

A good method Is as follows: Dust off
all dirt and elean any grease spots from the
metal. Tut on a first coat of pure white
lead, half raw linseed oil and half turpen-
tine, tinted to the color yvou desire to finish
with. When dry, coat with a mixture of
pure white lead, thinned to the right con-
sistency with pure turpentine, and tinted as
before. Stipple this coat as you proceed.
Let the decorative work be according to the
price to be received. Cheap work will not
pay on a steel ceiling.

_— i
_—

TO MAKE TRACING CLOTH LAY
FLAT

The reason tracing cloth curls up at the
edges =0 inconveniently is becanse when
manufactured it is rolled with the concave

COMCAVE #8500 OF TRAETNE
CLOTH I8 THE CLOSEY 30N

i
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gide the glossy side, The drawings are made
on the glossy gide, and then when they are
filed away in drawers they will not lay flat,
and when put into the printing frame the
edges are apt fo get folded down and look
bad on the prints. If the tracing cloth is
rerolled with the dull side out, says a cor-
respondent of Machinery, and then left for
a time the edges will eurl down instead of
up, which is much more convenient.
s

KEEPING SHOW WINDOWS FREE
OF FROST AND MOISTURE

A simple and effective way to keep frost
out of show windows is to bore a small
hole—14 in—in the framework directly be-
low and another directly above the glass.
For a very large window bore two holes top
and bottom. The holes give free circula-
tion of the air and make the temperature of
the glass outside and in more nearly equal.
If it is impraecticable to bore holes, rubbing
the glazs with alcohol frequently will help.

For moisture in windows, place a small
box of lime directly under the glass. The
lime will absorb all the moisture.
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PORTABLE SAW HORSES

In moving from one job to another the
carpenter will find portable saw horses a
great convenience., The usual form of saw

¢

I
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Portable Saw Horse

horse is very awkward to stow away or to
move, The sketeh shows the construetion
of n portable horse recommended by a cor-
respondent of the Practical Carpenter.
S ——

GRAIN OF LUMBER IN
PATTERNS

Quarter-sawed lnmber is the best stock to
use for thin patterns that have no ribs to
hold -them straight, but it is not always
ensy to get, OQuarter-sawed bhoards are cut
radially (Fig. 1) and to cut more than a
few from each log would waste the ma-
terinl. One can tell a quarter-sawed piece
by examining the grain at the end, says
the American Machinist, and it pays to use
it if possible as it will not warp under
many changes of atmospheric econditions,

Lumber for patterns should be carefully

S Nl ik i W Nl S - &

selected. A board like Fig. 2 will not stay
straight long. Fig. 3 shows how fto lay
two pieces with regard to the grain when
gluing them together, The warping of one
piece will counteract that of the other, and
the joint will not open readily on the
edges as it will if the pieces are laid as in
Fig. 4, or Fig. b, If one piece is glued
across another the effect shown in Fig. 6
will result, unless the glue does not hold
or the piece splits in shrinking. Board A
pulis enough in shrinking to bend boavd 18
in its length. With absolutely {dry lumber
of four or more thicknesses cross grain is
effective.

A pattern like Fig. 7 is more serviceable
made with length of the bottom piece run-
ning from one rib to the other, as the bot-
tom will stay straight and the side will
always draw, If made like Figs. § and 9
you will get the effect shown, which will
distort the ribg so that the pattern will
not draw. When the grain of the wood
can be put in to run in tae same direction
as the line of draft, a slight warping will
not affect the drawing of the pattern. This
cannot always be done, because patterns so
made would be weak in vital parts.

-+

HOW TO CLEAN FELT HATS

To clean felt hats use weak ammonia.
Brush the hat thoroughly while dry, then
brugh over with the ammonia, using a
sponge for the purpose. Treat the whole
of the outside and the Ileather lining as
well. Renew the ammonia solution when
it is made dirty by the sponge being dipped
in so frequently.

Orain and Shrinkage in Pattern-Making
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HOW TO MAKE A GLUE SCRAPER

wood-worker has a  glue
is generally mwade from a

Nearly
scraper,

every
which

Handy Glue Scraper

strip of iron or a flat file, but a better one
can be made as shown in the illustration.
The handle is made from a piece of hard
wood 1% In. by 1% in. long by 12 in. The
blade [s made of an old plane bit and is
fastened to the handle by means of a screw
and washer.—Countributed by R. B. Gregg,
La Fayette, Ind.

_———

CLAMP FOR LEAKY PIPE

Having had considerable trouble with a
pipe that was leaking badly, I used the
clamp illustrated to remedy matters. The
pipe was 3 in. diameter, serewed into the
side outlet ¢f a tee, partly broken off, and

LAMP RO0

ﬁ'

0 3eaoLT

b, .

Geod Pipe Clamp

about 4 ft. under ground. 'The pipes could
not be taken up very well for threading
{bad no dies) as oue piece was under a rail-

wtl A A Al LR oY L )

road track and the other under a building.
The clamp has been in use satisfactorily for
three months,

Referring to the sketch, Fig. 2 shows the
two pieces of the clamp held together on
the pipe by two 3-in. bolts. The %-in. holes
are for the 14-in. clamp rod to go through as
shown in Fig. 1.

To apply the elamp put Fig 2 around the
leaking pipe and clamp rod (Fig. 1) around
back of tee and through 5-in. holes (Fig.
2). Use some good packing between the
shoulder of the tee and the eclamp, and
serew up on clamp rod. Next serew up the
two 3-in. bolts. 1f the elamp is beveled on
inner edges, X, it will hold the packing bet-
ter. The pressure on the leaky pipe was 5
Ib. per gquare inch, The elamp was made
and put on in three hours.—Contributed by
Fred. Wm. Keller, Mannheim, 111

-

METHOD OF TINNING A SOLDER-
ING-IRON

Dress the iron down with a smooth file
in the usual way, then heat it warm enough
to melt a tallow candle. Rub a candle over
the surfaces of the iron and i1t will be found
to work fine.—Coniributed by C. E. Faulks,
656 Block F, Pueblo, Colo.

i

COLORING SHELLAC VARNISH

To color shellae varnish black, add lamp-
black: for red, use Chinese vermilion: and
for blue, use Prussian blue. A very good
quality of blue cannot be obtained. Have
all eoloring matter dry and finely pulverized.
To mix, add the coloring matter to a little
of the varnish and work to a smooth paste.
Then add wvarnish, and aleohol if necessary,
in proper quantity to make the mixture
spread nicely.—From Practical Pattern Mak-
ing, by F. W. Barrows.

—ee -

MALLEABLE CASTINGS RUST
MORE THAN STEEL

Malleable eastings buried in the earth will
rust even more than steel, says the Iron
Age, The skin and immediate interior of a
malleable ecasting i= practieally a rather
open steel. Tt is erystalline in structure also,
due to the original placing of the erystals
of the white iron, before annealing, perpen-
dicular to the surfaces; and so moisture can
penetrate it quite o wayvs.
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MECHANICS FOR YOUNG AMERICA

YOUNGEST RAILROAD PRESIDENT IN THE WORLD

The youngest railroad president in the
world is Carleton Kinney, nine years old, of-
ficial head of the Venice Railroad Co., which
operates in Venice, Calif., twelve miles from
Los Angeles. Carleton has charge of the
general management and operation of the
line, and his brother Innes Kinney, 13 years
of age, is chief engineer. The road is two
miles long, laid with lizht T-rail to 18-in.
gage. There are two locomotives built at
Los Angeles, after the model of the big stan-
dards. They are oil burners, carrying 160
pounds of steam; weight, & tons each;
diameter of cylinders, 5 in.; stroke, 7 in.;
6 drivers, 20 in. diameter; height to top of

Pres. Carleton Kinney (at right); Chief Engineer
Innes Kinney (left)

stack, 574 in.; maximum speed, 256 miles
per hour. Each engine will draw 5 ears,
which, loaded, weigh a total of 16 tons,
Fuel consumption 14 gal. of oil per mile.

The cars are 20 ft. long, steel frames, open
type, reversible seats, accommodate 12 pas-
sengers. A round trip is made in 3 minutes;
fare 5 cents. The father of the boys bulilt
the line and turned it over to them,

-

HOW TO MAKE A GALVANOSCOPE

A galvanoscope for detecting small cur-
rents of electricity can be made from a
coil of wire, A; a glass tnbe, B, full of
water: a core, '; and a base, D, with bind-
ing posts as shown. The core ¢, which is
made of iron
and cork is a
trifle  lighter
than the wa-
ter it displae-
es and will
therefore re-
main in the
top of the
tube normal-
ly; but as
|00Nn A8 A Cur-
rent of elee-
tricity passes
through the coil, the core is drawn down
out of sight. The current required is very
small as the core is so nearly balanced
that the least attraction will eause it to
sink.

The glass tube may be a test tube as
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shown in Fig. 2, or an empty developer
tube. If one has neither a test tube nor de-
veloper tube, an empty pill bottle may be
used. The washers at the ends of the
coil ean be made of fibre, hard rubber,
or wood; or can be taken from an old
magnet, The base may be made of wood
or any other insulating material and
should have four short legs on the bottom.
Make the coil of single covered wire about
No. 18 and connect ends to binding posts
as shown in Fig 2.

The core is made by pushing a small
nail throngh a piece of cork, It should
be made so that it will rise slowly when
placed under
water.  Some
filing may be
necessary  to
get the weight
just right, but
it should be
remembered
that the buoy-
ancy of the
core can be
adjusted, af-
ter the parts
are assembled,
by pressing
the cork in the hottom of the test tube.
This causes compression in the water space
and specially of the upper cork, reducing
its displacement and causing it to sink.
The lower cork is then slowly withdrawn,
by twisting, until the core slowly rises.
The instrument will then be adjusted ready
for use.

Connect the binding posts to a single
cell of Dbattery—any kind will do as a
slight current will answer. On complet-
ing the cirenit the core will descend; or
put in a switeh or push button on one of
the hattery wires, If the Dbutton be con-
cealed where the operator can reach it, the
core will obey hig command to rise or fall,
according to his control of the eurrent.
This is a mysterious looking instrument the
core being moved without visible connection
to any other part.

Fig 2

i

HOW TO MAKE A NEW LANGUAGE

=

Any one possessing a phonograph ecan try
a very interesting and amusing experiment
without going to any expense. Remove the
belt and replare with a longer one, which
can be made of narrow hralkd or a numbey
of strands of varn The new belt shounld
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be long enough to allow erossing it, thus
reversing the machine, This reverses every
sound on the record and changes it to such
an extent that very few words can be ree-
ognized.

R e —

MINIATURE ELECTRIC LIGHTING

Producing electrie light by means of small
bulbs that give from one-half to six eandle
power, and a suitable source of power, is
something that will interest the average
American boy.

I 29099

Bulbs in bases

‘Fi_g.'ll

These circular bulbs range from one-quar-
ter to two inches in diameter, and cost 27
cents each complete with base. They are
commonly known as miniature battery
bulbs, since a battery is the most popular
source of power. The one-half eandle power
bulbs are usually 214 volts and take one-
quarter ampere of current. It requires about
three medium dry cells to operate it. How-
ever, there is now upon the market a hat-
tery consisting of three small dry cells con-
nected in series, put up in a neat case ‘with
two binding posts, which sells for 25 cents,
This is more economical than dry cells, as
it gives about 4 volts and 3 amperes. It
will run as large a lamp as 314 volts, one
candle power, for some time very satisfae-
torily. More than one lamp ecan be run by
connecting the bulbs in parallel, as indicated
by Fig. 1, which shows the special battery
with 3 dry cells in the ecase, and the two
binding posts for connection with the bulbs.
In this case it is also advisable to connect
several batteries in parallel also, so as to in-
crease the current, but maintain the con-
stant voltage. Thus, the individual ecells
are in multiple series, i. e, multiples of
series of three, By keeping in mind the
ampere output of the battery and rating
of the lamp, one can regulate the batteries
as required. Tt must be remembered, in
this connection, that-any battery which 1s
drawn upon for half of its output will last
approximately three times as long, as if
drawn upon for its total output. Thus, in
any system of lamps it is economical to
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provide twice as many batteries as necessary,
This also supplies a means of still main-
taining the candle power when the batteries
are partially exhausted, by connecting them
in series. However, this must be done eau-
tiously, as the lights will be burnt out if
the voltage is too high.

Persons living in the ecity will find an
economical means of lighting lamps by se-
curing exhausted batteries from any garage,
where they are glad to have them taken
away. A certain number of these, after a
rest, can be connected up in series, and will
give the proper voltage,

In conclusion for battery power: Con-
necting batteries In series increases the volt-
age, and slightly cuts down the current or
amperage, which is the same as that of one
battery: while connecting batteries in par-
allel increases the amperage, but holds the
voltage the same as that of one cell. Thus,
if the voltage and amperage of any cell
be known, by the proper combination of
these, we can secure the required voltage
amd amperage to light any miniature lamp.
And it might be said that dry ecells are the
best for this purpose, especially those of
low internal resistance,

For those having a good water supply
there is a more economical means of main-
tenance, although the first cost is greater.
Fig. 2 will
show the
scheme. A
small dynamo
driven by a
water motor
attached to a
faucet, gener-
ates the power
for the lights, The cost of the smallest
outfit of the kind is about $3 for the water
motor and §4 for the dynamo, This dynamo
has an output of 12 watts, and will produce
from 18 to 25 candle-power, according to
the water pressure obtainable. It is advis-
ahle to install the outfit in the Dbasement
where the water pressure is the greatest,
and then lead No. 18 B. & 8. double insulated
wire wherever needed. The dynamo ecan
also be used as a motor, and is wound for
any voltage up to ten. The winding should
correspond to the wvoltage of the lamps
which yon desire to run. However, if
wound for =ix volts one could run parallel
geries of two 3-volt 1-candle power lamps;
making, as in Fig. 3, 11 serieg, or 22 lights,
If wound for 10 volts, it would give 1%
amperes and run four f-candle power lamps.
Thus, it will be seen that any candle power
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lamp can be operated by putting the proper
number of lights in each series, and running
the series in parallel, So to secure light
by this method, we slmply turn on the
water, and the water consnmption is not so
preat as might be imagined.,

For the party who has electrie light in
his housze there is still an easier solution for
the problem of power. If the lighting cir-
cuit gives 110 volts he can connect eleven
10-volt lamps in series. These will give
three candle power each, and the whole set
of 11 will take one ampere of current, and
cost about the same as a 32-candle power
lamp, or 14 cents per hour. Simply con-

R

nect the miniature cireunit to an Edison plug,
and insert in the nearest lamp socket. Any
number of different candle power lamps ean
be used providing each Inmp takes the same
amount of current, and the sum of their
voltages equals the voltage of the circuit
used, This arrangement of small lights is
used to produce a widely distributed, and
diffused light in a room, for display of show
cases, and for Christmas trees. Of all these
sources of power the latter two are the most
economiecal, and the latter of these two lias
in its favor the small initial cost. These
lamps are by no means playthings or ex-
periments, but are as servicenble and prae-
tical as the larger lamps—Contributed by
Lindsay Eldridge, Chicago.

— 4

TO PHOTOGRAPH A MAN IN A
BOTTLE

Neither a hmge hottle nor a dwarfed man
iz necessary to this process, as it is merely a
trick of photography, and a very amus-
ing trick, at that.

First, photograph the person to lbe en-
closed in the bottle agninst a dark plain
background and mark the exact position on
the ground glass. Let the exposure be just
long enough to show the figure distinetly.
Place an empty bottle against a dark back-
gronnd aud foemns it, arranging it to have
the outlines of the Dbottle encloge those
of the man. Let this exposure be about
twice the length of the first and the desired
result is obtained.



554 POPULAR MECHANICS

MECHANICALLY RAISED BREAD

Charged with Gas Under 100 Pounds’ Pressure

Most of the bread made at the present time
is raised by wyeast which is not a chemical
like baking-powder and soda, but a plant, or
germ. When placed under the microscope
it is seen to consist of innumerable little
chain-like forms which grow by increasing
the number of their links, and then breaking
apart. These yeast germs must be alive or
the bread will not raise, and for this reason,
yeast which has been put in boiling water
will not work. The yeast plant feeds on the
flour in the dough and in doing so decom-
poses it and liberates a gas (carbon dioxide)

eas under pressure just the same as soda
wiater.

The gas generator also is similar to that
usged in the manufacture of soda water and
consists of a lead-lined mixing chamber
with two tanks above, also lined with lead.
A erank and fly-wheel revolves the copper
mixing paddles as shown. In charging the
generator a quantity of marble dust is
placed in the mixing chamber and some
sulphurie acid is poured into tank A. Tank
E is partly filled with water which purifies
the gas as it bubbles up to the surface.

&)
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Machine that Does the Work of 100,000 Yeast Cakes

which forms bubbles in the dough and
canses it to raise. The heat of the oven
expands these bubbles and also drives off
a portion of the gas which has dissolved n
the dough; this gas being very soluble in
any substance containing water.

In the yeast process the dead germs are
always left in the bread and canuot e re-
moved. This may be avoided by using bak-
ing-powder or soda instead of yeast, but
there will then remain some chemieal com-
pound of sodium, a substance less desirable
than the dead yeast germ. Mechanically
raised bremd containg neither of these as
the gas is produced chemically in a separate
chamber and the dough is charged with this

Raising the lever on tank A opens the lead
seated valve and allows some of the acid
to fall on the marble dust, the motlon of the
paddles thoroughly mixing the two. If the
renerator were not lined with lead, the
acid would attack the iron walls. When the
marble dust and salphurie aeld unite a gas
is formed (earbon dioxide) which passes
from the generator to the receiver.

The receiver is simply a galvanized steel
tank where the gas is stored ready for
nsge. It is then pumped into the kneader
where it is charged into the dough after
which the surplus gas is pumped back into
the receiver by turning the 4-way cock C.

The dough is prepared as follows. About
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two barrels of flour pags into the kneader
from a chute leading from a rotary sieve on
the floor above. A sufficient quantity of
water amd salt is then added and the top
is fastened down tight. The paddles are
then =et in motion and a valve is opened
in the pump which causes the air to be ex-
hausted from the kneader. This process con-
tinues until all the air has been extracted
from the dough, and then the gas is pumped
in under 100 1bs. pressure.

In a few minutes the dough is tested by
opening the stop cock Id which is only a
H4-in., but the stream of dough measures
15 or 2 in. in diameter, the rapid expansion
being eaused by the gas. When the dough is
light enough the pump and paddles are
stopped and the dough is drawn off into
pans ready to bake. This is done with great
rapidity as it takes less than a second to
fill one pan,

.

POLICE BELLS FOR PATROL
BOXES

A police alarm and signal system has
been proposed for Chicago in which a gong
in any patrol box may be rung from the
central station, thus ealling an officer to the
box to receive orders by telephone. In this
gystem provision can also be made to con-
nect with the publie telephone exchange,
thereby increasing the service of the de-
partment.

The plan is really an enlargement of the
fire bell to summon volunteer fire depart-
ments, In this case one or all the police-
men traveling beats could be notified in a
moment. Suppose a criminal is escaping in
a certain direction: in two or three min-
utes all the policemen in that part of town
conld he notified and searching. The bhig
gong is placed above the patrol box, to he
used only in emergencies. It ean be heard
one block on a business street in the day
time, and several blocks on residence streets
or at nizht.

This deviee has heen in gneceessful opera-
fiem in St. Taul. Minn.. where there are 683
miles of wire used in the cirenits, including
300 miles of nunderground wires. Among the
most impertant advantages elaimed are
these:

Device for ealling a patrolman on his beat
to a box at any time, day or night, by
means of the alarm gong. Coneentration of
all telephone bhatteries at the eentral line
station, thus dispensing with about 4,500
cells of battery and cost of maintenance.
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Independent lines which secure absslute
privacy in communication. A power to
transmit two or more calls siinultaneously
without possibility of confusion. The fact
that a broken line wire will throw only one
box out of service, whereas, in the olid sys-
tem, a broken wire would throw out half a
district.

e e

SPECIAL BOTTLES FOR POISON

All chemists know that, after using their
reagent bottles for some time, they become
familiar with the location of each bottle
and can make their selection without read-
ing the lables, as readily as a typesetter
can choose the various letters with his eyes
closed.

Poison Bottles

This gystem is conducive to order and ra-
pidity, but becomes dangerous when applied
to bottles containing poison, as any mis-
take would lead to fatal results. The habit
of loeating bottles in this way has become
so general that a French inventor has de-
signed the bottles shown in the eut. The
first bottle has a ball valve which prevents
pouring out the contents except when the
bottle ig in a position which makes the
label visible. The peculiar construction of
the neck would also distinguish it from any
ordinary bottle,

The second bottle has two necks as
shown. The constrictions in the necks pre-
vent pouring out the contents unless both
corks are removed, thus allowing alr to
enter the space above the liquid. The third
bottle needs no explanation and will pos-
gibly be given the preference on account
of its simplicity.
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Tidal Wave Sweeping Up the River

A CHANCE FOR INVENTORS
The illustration is from a photograph of
the great tidal wave that twice in each 24
lours sweeps up the Petiteodiac river from
the Bay of Fundy. At Moncton, New Bruns-
wick, 30 miles back from the ocean, where
thie picture was taken, the wave rolls up
the river in a solid wall of water 10 ft.
high, moving rapidly with tremendons force,
and instantly swamping any river craft un-
fortunate enough to be caught in its path.
Thousands upon thousands of horsepower
zo to waste daily, as no inventor has yet
sueceeded in devising any means for har-
nesging this great force.
'
YOUR GAS LIGHTED OR TURNED
OFF WHILE YOU SLEEP

This convenient gas light controller con-
sists of clock work and a spring, which,
wound once a week, will light or put out

the gas at any hour
you may previously set
*it for. Not only this,
but it will turn off part
of a group of lights at
any fixed hour, leaving
the others burning; it
may algo be used to
turn lights on for a giv-
en  time, say in the
evening, then, putting
them out for the night,
will turn them on again
for a ecertain length of
time in the morning.

Just as an alarm
clock is set to ring at a
certain hour, so0 arms
or hands are =set on a
wheel having the time

This wheel is geared

rim,.

marked on its

into others back of the clock and the
whole device is fastened to the chandelier
or burner. A tiny flame, always kept burn-
ing, is used to light up with.

o

NEW WINE-COOLING MACHINE

Very recently a new winecooling device
was invented by Frederic T. Biolette, of the
agricultural staff of the University of Cali-
fornia. The contrivance iz confidently ex-
pected to have far-reaching effectzs on the
great wine producing industry of California.

The machine consists essentially of a cop-
per tube 220 ft. long, and 1% in. in diam-
eter, through which the wine is pumped,
and which is ineclosed in a eanvas irrigating
hose 4 in. in diameter through which
cold water runs in g direction opposife to
that of the wine. The capaecity, (that is to
say, the quantity of wine which can be
cooled within a given time) of any cooler
of this type will depend upon the number
of degrees which the wine iz lowered and
on the difference of temperature between
the wine and the water. Though the con-
trivance is by no means expensive, it could
be made for little more than half of present
cost if it were possible to use iron pipe in-
stead of copper tubing. The immense wine
industry of California is very much inter-
ested in this new cooling device.

-
SMOKELESS CARTRIDGES FOR
FRENCH ARMY

A new ecartridge issued to the French in-
fantry is absolutely smokeless. 1It's hullet
ia a cigarshaped eylinder of bronze and re-
volves at a specd of 3,000 tnrns per second
during its flight. At 800 yd=. it iz =aid to
have sufficient power to penetrate a mass
equivalent in bulk and resistance to six men
standing one behind the other.
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What the Inventors are Doing

ELECTRIC HAIR DEYER.—This machine 1= a
combination of an eleetrie heating coll and fan which
diseharges
W alr
from the fun-
nil shaped
nozzle. Tl
nozzle s con-
nected to the
fan by means
of a flexibile
tube whirh
nllows col-
trolling  the
direction of
the warm alr. This deviee will thoroughly dry the
hair in five minutes at a rost of lHttle more than one
cent.

il

LAND ANCHOR.—There has long been a demand
for a strong anchor to hold guy
ropes or cables, and one that can
be easlly drlven Into stiff ground.
The Toy Dbrothers of Sldney,
Ohio, are practical mechanics and
invented the anchor shown here-
with. Its especial features are
the reinforeed spiral and  the
simple and effective method of
interlocking the tubular socket
members  which  embrace the
spiral, A compavatively light
gtay-rod ean be uscd, becanse in
gerewlng  the  spiral into  the
ground all the straln is on the
plpe which surrounds the stay-rod and s serewed
_into the upper socket member. When the spleal is
gunk a sufficient distance, the pipe 18 removed by
unscrewing It from the socket,

.

IMPROVED COUPLING PIN.—The loss of
coupling ping from couplings on street cars is a seri-
ous item of expense to the car companies, to say
nothing of the Incidental damage resultlng from the
displucement of pins when ears are running on steep
grades.  Many companies use two
ping, aone for emergencios and some-
times both will jump out of plnce.
F. A, Stulblfeier of the Chicago
Union Tractlon Company devised the
pin shown here to meet thiz difi-
culty and after long tests it has
proven its efliclency. The pin ia

S made slightly longer than the com-
¥ b{| mon pin, and its lower end Is slotted
%'i‘.ﬁt to receive a gteel dog which Is plv-
\.—'}jl: oted to the har and when hung ver-
L | tically forms the point of the pin.

When the dog Is turned horizentally
a flat spring which is let into a re-
eess In one wall of the slot, presses
arainst it and keeps it from drop-
ping to a vertical position, thus locking the pin in
the conpling. ‘These pins cost but a few cents more
to make than the common pin and save many times
thelr extra cost, vecause they cannot jump out,

COMBINED ROLLER AND ICE SKATE.—This
is an all the year round skate lnveoted by John Old-
field of Chicago. By 4 sim-
ple form of hanger, the ice

runter may  be removed L
and the bar carryving the
The
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rollers, attached.
skate Iz light but strong
and rigid In each of its
forms, and the cost of the
combination is but little
more than the roller skate
alone, Mr. Oldficld has started the manufacture of
his skates and has more orders than he ecan fill with
his preseut shop capaelty,
e e

HAND RAKE.—Here 12 an lustration of how
easy It Is to improve old forms of tools and deviees
The hand rake i= ove of the oldest koown imple-
ments, and hundreds of patents have been obtained
on same, but Hepry Vesperman of Steubenville, Ohlo,
has gone all inventors one better and produced o
rake that he thinks cannot be beaten for slmplicity,
strength and durabllity. It is made of wrought irot

or can be stamped out if desired. The head ls a sin-
gle flat bar with its ends tapered and bent down to
form the ond teeth. Holes are punched through the
head in pairs and between each pair of teeth recesses
are formed, Through these holes are driven the
prongs of the U-shaped t ¢th and the backs of the
teeth fit snugly In the recesses. To prevent the
teeth from coming out, they have on thelr sides
tapering lugs, the wedge-shape of which facilitates
driving In the teeth, The head Iz heated before
driving the teeth and when cool, the latter arve tight.
o

CAMERA SHUTTER rFoR LANDSCAPE
WORK.—This iz n new Invention recently put on
the market. The Amateur Photographer says: The
shutter 1a made to automatleally clamp on the hood
of the lens, and does not
Interfere with any other
type of shutter that may
ha mounted between the
pembinations. A blade aet-
Ing on the principle of the
drop shutter s =0 con-
trolled hy spring tenslon
inil pnenmatic release that
the hlade rlses slowly as It
pxposes the sky portion ef
the plate, and passing
more rapidly  over the
landsgeape povtion it closes
instantaneonsly — just the
motion that a skilled and ecareful operator of the
ald sgehool wonld glve with the hand and lens cap.
The shuiter ean be regulated from “time'” to the
fractional part of a second.
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INSECT DESTROYER.— Here (2 an ingenions
and effective insect trap Invented by A, B. Bean of
New Plymouth, Idaho. Two wooden blocks are con-
nected by wire springs and have
dark cloth applied to their nd-
jacent faces, a space being left
for the insects to crawl between
the blorks when secking a hid-
ing place. The wires embrace the
trunk of the tree at o convenlent
height for the fruit grower to
] | Tench, At intervals he strikes
A s el | the outer block with a hammer
57//////////% or mallet, thus croshing insects,

cocoons and ecggs. I desired, the

eloth may be =aturated with

diluted fruit jolee made from spoiled froit, thus

making the trap especially attractlve to Insects.

The deviees are cheap to make, easy to apply, don't

burt a young tree and are not injured by weather.
-

READY MADE HOUSES.—HReady made hounses
for campers are huilt in this country, but an Eng-
lish concern makes a full line of small buildings for
the city man's country home. The list Includes

greenhonses, nnmeronsg types of poultry and dog
houses, large incubators, ete. SBome of these port-
able houses are on wheels 80 they can be moved
about the place as desired.
- S
NEW LAMFP GUARD.— This guard is made In
two sectlons, of pressed sheet steel with no solder

or wires to break, and with the least shadow possible,
i

HANDY HOSE HOLD-
ER.—A new holder just
put on the market; =sim-
ple and =elf explona-
tory. Made of zzlvanized
iron. 8et in an instant to
throw at any angle; will
not change when set.

= i ==

THE DRY DOCK DEWEY Iz progressing safely
but more slowly than expected, and Is not now ex-
pected to reach Manila before the end of the year.

-

URANIUM ORE AVAILABLE.—Consul Ledoux
reports from Prague that uranlum ore ran now be
secured from the Austrinm Government mines of
Joachimsthal, Boehemia. For post pareels ithe cost Is
$3.32 per pound; In larger shipments according to
the asgsay, 60 per cent ore nt $2.22, and 60 per cent
ore at $2.66 per pound. The Austrlan aunthorities
inform Mr, Ledoux that the resldue, pltehblende, is
nat arailable for 2ale
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MAGNETIC TACK HAMMER.— The head is
tempered to retain
its magnetism pers=
manently and the
shape of the claw
affords an exeellent
leverange when
drawing tacks. The
claw also merves ns
a screw drlver.

i

A PEDAL PUMP.,—This is a recent English In-
vention, which an Irishman sald was a “hand pump
worked by your feet" The London Plumber says
the pump will lift water from a depth of 25 ft
Where there is no lift, as when
the water Is taken from a tank,
ete,, it will throw a stroam to a
height of 40 ft., nd an extreme-
Iy active and heavy person can
force the water up te 60 ft. for
A short time. The operator bal-
ances himself by a post rising
from the pump, and alternately
ghifts hiz weight from one foot
to the other. This would seem
to e a rather exhausting exer-
cise. It oceurs to us the rotary
motlon of a bievele gear might
be hetter. Has any of the “Pop™
readers ever made such a pump?

-

CHANCE FOR INVENTORS, — A satisfactory
portable eooking stove for South Afriea is yet to be
produced, says the South African Gazette. A stove
which a farmer can ecarry In n wagon, with a few
feet of piping, for qulck setting up, would find a
ready snle, as would another pattern which conl
be fixed some few feet from the wall in the midd =
of the room. This should have a large oven foi
roasting meat and a large boiler for keeping water
hot all day, the fire heing ecapable of being quickly
kindled at lttle cost of wood, owing to its scarcity.
American, Seotch, Swedish, and French firms have
all essaved to produce the requnisite artlele, but
failed, the nearest approach to the requirements be-
Ing the Scoteh “Dover” make, hot without feet. Tha
stove shonld not be lHable to breakage, and should be
gold at a low price and prodoced in three sizes—
Nos. 6, 7, and 5.

i

NEW COMPOUND RAIL— An English firm I=
turning ont a new type of compound rall for steam
and electrie roads, The rail
i rollel In two parts;
the head or upper part of
the rail is nttached to the
girder by running o ma-
chine over the track which
has twa shile bearing roll-
ers which bend the projec-
tlons shown by the dotted
lines in and around the

hend of the girder. When
the upper portlon wears
ont—and that is where

rails wear—the worn section ls removed by a ent=
ting machine, and a new head is put on at an estl-
mated saving of over 50 per cent.

e

THE NOVELTY NEWS.— An extremely inter-
esting and unlque iustrated monthly, devoted to all
the new novelties ns they appear. It is the only
publication of Its kind, and f{s full of Information for
people who denl in, manufacture, or buy the latest
American and foreign novelties, The address of the
Novelty News is 171 Washilpeton 8t., Chicago.
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King Radiumite Sends You Pardon

Throw Peafeties” and othe tural, teurish, rti
inhuman sha n::: ﬁ:m Shwenm the r:a':nu:::l “;m 1:Jt|'| a m:.::mn: gy oo nnTD' ways
sharp, true and keen on & Radiumite Strop, the strop that ho

WE ARE GIVING AWAY

through the dealers and jobbers of the country

5,000,000 FAMOUS
RADIUMITE RAZORS

to each purchaser of the Daollar Radiumite Strop.  Look for the Radiumite Free Razor Stand in
the show-windows and stores of all up-to-date drun and hardware dealers. Last Year we gave
away S[I}C[ﬂ of these Radiumite %m'u purchasers of the dollar strop.  These razors are
fine, hollow- mbund hand-for highly pdu!'md and finished articles, that will stand up and
alwa hold & fine . and we have thousands of testimonials on file as tothe great sat cunn
I‘;u gven. Wil Il'u: Radiumite Diollar SINF you can put all your old razom and those
ﬁur friends into p-erfeclly keen, delightful shaving condition, without taking them to a barber
m honed. The Radiumite rmp in a:non is more wonderful than the great and
nnpm:eﬂmlul free razor offer we are maki n.qhn marvelous Radiumite
Humnu Pattern, which has baffled experts. who have tried to ascertain the secret of its powers,
r dealer cannot supply you, send One Dollar, and Ten Cents to cover postage and
pac!::utum, we 1l send the sirop with the fine razor free, provided you rut out this ad and
enclose it with vour remittance. (Personal checks not accepl.ed} Y our money back if not satished.
Badiumite Stwp and Razor Sets de Lux, $2.50—mgular price $4.00. Radiomite
&dLru.:r I:;:ﬁ:w mmmmﬂm each. Postage and packing 15¢ extra. For sale
_ al a rdware i]rn
THE FREE RADIUMITE RAZO e BRACERS _'Dur new et. Summu to the suspender. Weight, 4 oz.

B the chest out, the F I.nd
AND DOLLAR STROP a manly abtractive I:urinn.KE?ud;n h.algnc:a 50¢, $1. :.)0. iﬁﬂmpwmﬂt ﬂ::
al most dealers. Give chest measure,
THE RADIUMITE COMPANY.
Dept. 157, 97,99, 101 S. CLINTON STREET. - - CHICAGO

T..........-;.——.- T "".Il.l-

GﬂODFLL PRATT C{]MFANY !

VERY man who works with tools

should know where he can secure
the BEST tools. That 1s. those that will
last.. do the neatest wurlt.. prove the most

satisfactﬂry n every respect.

OUR FREE CATALOGUE

Py
11
)

No. 7 describes very camprehemively just

these l(lnd of tDDIE. It will prove very

valuable to any man.

Write i:m' 1t tn-day.

 GREENFIELD, MASS.USA.

GOODELL-PRATT COMPANY

GREENFIELD, MASS., U. S. A.

MR Ll o e o e e et e o L s R e Sl



SO
SUCCESSFUL FIRE TEST OF CONCRETE ELEVYATOR.

Canrtsry Graln Dealen” Jonms 5,

Burning of Peavey Elevator et Duluth on Night of Pebruary 17.

A mammoth elevator, 185 ft. high, costing
$300.000, burned at Duluth. The heat was
g0 intense windows half n mile distant were
cracked, and firemen could not approach
nearer than 300 ft. Great timbers were car-
ried high into the air and far out over the

ice of the bay.
conerete tanks escaped injury, although the
shell of the tanks next the elevator became
red hot. After the fire, experts examined
the grain to a depth of 40 ft. and reported it
in good condition.

Do You Wear Glasses?
Do Your Eyes Cause Headache ?

THE IDEAL SIGHT RESTORER

Is Your Sight Failing ?

Do Your Eyes Smart or Burn ?
Are Your Eyes Glassy or Strained ?

Are Your Eyes Inflamed or Red?

All refractive errors, muscular trouble and chronic diseases of the
Eye successfully treated by scientiric MASSAGE.

gsearch and expense.
fully illustrated.

doubt amon

absolutely free.

to write us to-day, and we will send you by return mail our Illustrated
Treatise on the Eyes. This work has been produced after much re-
It containe a wealth of valuable information, and is

IF you have trouble with your eyes for any reason whatever, we want you

THE IDEAL SIGHT RESTORER is adevice so made that re-
£ sults from its use, although slow, are permanent.
eye in Nature's own way, with simple massage.
people have forwarded unsolicited testimonials to us, and mo
them is some one in your city or town who has
used The Ideal Sight Restorer with gratifying results.

Do not fail to write us to-day for our literature.

It treats the
Hundreds of

It is

THE IDEAL COMPANY

F B P el ¥ BN - P

The 970,000 bu. grain in the -
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> We will mail our large Ilustrated Birgain Sheet of new and slightly used Automobiles ofi

“e.» receipt of your name and address, This sheet shows accurate pboiograpanic views of more
1. than 50 Automebiles offered as low as §100. Write plainly ta

: H. CRAHAM CYCLE CO., Inc.
.07 Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in J, Divisions

A convenlent aud practical instrument
for those who use Primary and Brorage 5.
Basteriee. Ity rangs will cover two ealls of primary or coe M
aadl of Btorage Battery, Is Duas Buir in b readings. Nen
removable netd oo pireng seniash poits- .. Price “_

'ELDREDGE ELECTRIC MFG. CO., Springfleld, Mass.

WHY NOT STOP
YO JR TROUBLES?

A “Wizard” Tubular
Does It

Armature incased in
WATEH-FROOF non-
corroding brass tuba.

All brass serews,
Friction, Belt or
Governor drive,

Brush-holders remowod

WHEN YOU WANT ANYTHING wiiRuislonmming eecawa

All parts polished brass,

AND DON'T KNOW WHERE TO FIND IT COLEIGY MG SR My

A TRIAL WILL COXVINOE YOU. M Yar sad satlafectory Magneto on ihe
mmasiot, Price s popular st mackine, MWJ.;LWN.I ik m.ﬂa‘-:“

WRITE POPULAR MECHANICS HERCULES ELECTRIC & HFG. 00., INDIAKAPOLIS, IND,

Gasolene Motors : Castings

_e5-—3_ CURTISS
5 __w‘i.:‘ I% Silent-Running World’s Record
T \_/_.

2/ MOTORCYCLES...

i A completa line from 1% to 10
h. p. E&r Bicyola, Auto!fnohl.la.
Marine or Btationary. Also nt-

tachable motor outtita and Oom-
ILES 9t and 5 h. p. Many new features and improvements.
mpb}&ﬁ&%& i P mmEn. glde l:?;.ﬂ. mnt.umj'clﬁ parts an
BEEND STANPS FORCATALOG.
s STEFFEY MFG. CO., . H. CURTISS MFC. CO.
Elimﬂuﬂf Fhiladelphia, Pa. 480 Pultanay Strest, Hammondsport, N. Y.

WHERE
ANSWER

Can you buy the latest and best Automobile Parts, Sundries
and Supplies?

NEUSTADT AUTOMOBILE & SUPPLY CO.

826 to 830 So. 18th St., ST. LOUIS, MO.
PROOF . “ Qur 1906 Catalogue and Discount Sheet.”

ANYBODY
CAN USE IT

Blowouts, sandbolis,
glass cuts or other dam-
Bge Epots oo ouler cas-
Ings; torn off stems, spllt
or puncturea to Inner
tubes waolcanlzed as
good as new with onr
Vulcanizers. Ascteil

Wawant to send yon
¢lreulars, and what

LL ABOUT

7 AUTOMOBILES

This volume contains most helpfal n-
formation for owners, operators, repairmen,
en the successful care, running and con-
#truction of the various formns of moter
vehicles and accessories ; with a complete
treatise on gasolene and steam engines and
clectric motora, fully illustrated; ready
| reference index, making an up-to-date edu-

others say. = || cator. Highly endersed, Published at $3,
postpaid, Money refunded if not satisfacs
« Stitch lo-Time " Yiory. d&end for spacimen pager frae,
Vulcanizer Co. { THEO. AUDEL & co. §
Topeka, Kan., i 63 Fifth Avenue 2

:-lTHHEE HORSE POWER

PRICE = GRIP CONTROL 5 TO 40 MILES PER
' HOUR. 100 MILES FOR TWENTY CENTS
$145 []0 ' LIVE ABENTS WANTED CATALOBUE FREE
. |

THE THOMAS AUTO-BI CO.,

1448 KRMIAFTFAD A ©7T B IEEAIl s K Y )




‘T-Fnster than an Auto

Cheaper than a Horse

i

GET A MANSON

It is speedy and reliable, adapted
I to all roads, and mainfained ata

moderate expense. Attachments
designed for pleasure and utility

Fowler - H&I;;;;l - Sherman
Cycle Mfg. Co.,

kl:lintnn and Fulton Sts., Chicago, III.J

Motsinger A*dutn-Sparh'er
GAS ENGINES WITHOUT BATTERIES

Mo other machine can do it mm!uiir !nr
lack of original p'.t.anta owned b
H’; bnlt ar

twist motion in our drive.
e m awitch necessary, No batterios whatevar,

for make and break or jump-s I,
@4 Waterund dust-proof. Full:gunuug:rod.

will
28 " @MOTSINGER DEVICE MFG. C..
matian,

1L mﬂhihm m;ﬂ.ﬂu.ﬂ.

A perfect, full slze SEL ILLING fountain pen, wilh SOLID ME.
GOLD pen and insurance policy, postpaid, $1.50. AGENTS: $5 a
day sure. Send for “*Free Sample' offer, trial plan and wholesale
prices. PUFF PEN CO., 358 Superior St., Toledo, O.

JUICE FOR YOUR BATTERY
Why not generata ¥oule own ' fjuieo' for
vourbatteries! You candioit with an AFPLE
AUTOMATH BATTERY {H.HH-LH. baxily wit-
tached to any automobile or gns engine.
Haquln"umltn'nllun. tosnernies o stepily, slromg
eurreal, enouch fo keep your hatleries mlwpvs

N ehiarcieed aod Lo kerp thiree lighis Funtiing besides,
Far furibor informatlon, welte, THE BAYTON
ELECTHRICALMEfL O, 158 56 Clalr 81, Dayion, i,

7 5
Autumauc

i ﬂttf_l‘z
Charger

Staﬁonary Engineering

Why not learn a prolession in which there is always a
demand for help at good wages? Fill out and send this
advertisement to us to-day and receive our 200 page
handbook (FREE) describing our STATIONARY EM:I-
MNEERING COURSE and over 60 others, including Electrical,
Mechanical, Marine, Locomotive and Civil l'ngme:rlug..

ﬁa“‘:‘bc can help you as we have helped others. ‘Write
AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL.
Ll L R e e i LN i Bt W e e fr st L
Address.... .,

N R T T T R T R T A

City and Siate ...

Pope Mok, 0"l

ADULTERATED SMOKE.—Unscrupulous butch-
ers have found a way of preparing frankfurters and
wieners without smoking them, as smoking takes
time, They dip the savsage In a ereosote compo-
sition which gives the smoke flavor, but is highly
fnjurlous to the stomach. Bacron and hams are
treated In the same manner,

SATLOR STRUCK BY LIVE TORPEDO, LIVES.
—A live torpedo shot from the receiving shlp
“Fraoklin" durlng torpede practice inm the harbor
at Norfolk recently, struck a sallor who had been
sent out in a launch to act as marker, The pro-

pelling muchine failed to gulde the missile as in-
tended and after a serles of wild evolutions made
stralght for the little boat, smashed through {ts
gide and struck the sallor in the back, hurling him
Into the water. The torpedo dld not explode from
the impact, but turned downward and stuck in the
mod. The sailor was taken to a hospital.

SMALL MOTORS

200 (-8 H.P., 110 Volt, 60 Cycle
"ll“n ghﬂ:l l., .&It{!r:: ating Cur- s I 3

rent Motors, each

50
90 1-8 H.P., 110 Volt Westing- s 8 00
house, ad otors, ench, > -
Send for our monthly bargain sheet on electrical enpplies,
motors, dynamos, ete. LARGEST STOCK IN AMERICA.

GUARANTEE ELEC, C0."cxitico. ™

we FOR GAS AND
wwre (Gasolene Engines

all ignition troubles,

device,
A50LAIT' D
oF EauAnil

A Perfect Ignition Device

is the BEdison Battar{ and Spark Coll. Ensure constant s eud
in Gas Engines and M

constant corrent to the coil which is speciallvy wired to
A HOT SPARK EVERY TIME.
It is surer and more economical than any other sparkin
Sold by dealers exermwhere
Booklet Battery Facts, containing valuable ignition infcrmation,

EDISON MFG. CO., 22 LaKkeside Ave., Orange, N.]J.
81 Unlon Square, NEW YORK. 304 Wabash Ave., CHICAGO.

otor Boats, The Batteries deliver a iiid
[
This combination obviates

Send for name of nearest dealer, an I

" 26 Clerkenweil Road, LONDON, K. C.

e+ PSRy T KIS ., [P Ry

-EFr. 5 e B

N ————
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MAGNETOS

arket.

Take the Place of Batteries.

“Quick Action”

IGNITING DYNAMOS and &

The most BRelinble Sparkers ou the

Jump Spark Coils

8ingle, Double, Triple and Cuad.
m:rr for Stationary Engines and
Auntomobiles. Guaranteed in every
particular. Fine Vibrator.

BEND FOR CATALDMGUE Dy

THE KNOBLOGK HEIIEH!H Hﬂi GOMPANY

BOUTH BEND,

=

High-grade MARINE and

AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cycle,
latest Improvements: best ma- ,
terial; lowest prices. Also sell '/
castings, with drawings.
State your want.
HOULE MOTOR WORKS,

680 East 5t., Holyoke, Mass.

MAGICIAN MYSTIFIED BY HIS OWN TRICK.
—Helms, the magiclan, had a gueer experlence the
other evenlng, It was between the acts, writes Mr.
Helms to our editor. *“1 was preparing my second
act, ‘Thirty Minutes in Spiritland,” in which I use
‘The Talking Skull,” which 18 used on o pauwe of
glass across two ebalrs, It bas a movable jaw,
fizures out people’s ages, cards that have been drawn,
ete, by woving its jaw and making the spirit raps
Inside the cabinet. In preparing the act, T went to
my dressging room to got the skull, which
was on a table. When I pot io the room, imagine
my surprise in seeing the skull move jts jaws andd
deliberately move from one end of the table to the
other and finally jump from the table. The skull is
made of papler mache, Is hollow and has a hole at
the bottom which was left there by the manufac-
turer. When the skull jumped from the table the
secret of the mystery was easily explained: a good
glzed rat leaped from the opening in the skull., 1
generally place the skull on Its slde for reassons of
my own The rat must have been on the chair in
my dressing room and my sudden appearance fright.
ened It and it erawled intp the hole of the skull,
which tipped over into its regular position, making
the rat a prisoner. In trying to get out and getting
the welght of the skull on its back it moved the jaws
and alsgo made the skull move across the table until
it fell off, dropping the skull to the floor, releasing
the imprisoned rat, which ran into a hele near a hall-

way. My papler mache =kull has a dent o s cra-
plum. Talk abont miracles amd your spirit power,
ete., T certainly was mystified at the sight, anti] 1

saw the power behind the throne”—The Sphinzx,

T™O STOP MOUSE HOLES.—Plug up the hole
with common soap, as rats, mice, roaches and ants
will mot attempt to go through I, not lking the
tnste

Cnnvert
Your

Blcycle "2 Motorcycle

at amall cost by attaching the
self-starting

Erie 2 h. p. Power Quatfit

This 1m]mlf~5 all parts by which

=, anyoné can easily make a power-
& ful, dornble motorcycle,

) Welght 458 lbs., Bolts to [rame.

Sl} reed] 2 to 30 miles an hour. A hill
imber. Hundreds in use.  send

: X i gtamyp for outfit catalogue.
Motorcycle Equlpmuni Co., GO Lake 51., Hammondsporl, N. Y.

1% H. P.,, Weight, 58 1bs.
Price, 835.50 Engine Only.

2 H. P. Engine Only
Price, $47.50

Has more good peints of merit than any
Engine on earth., Fewer paris and les
J complicated: runs with absclutely no vibra-
tion, is noiseless, and eontrolled by one lever,
Qur guarautpe for two years i3 sufliciant
evidenee of Merit.

Our ling of Junior Btalionary Enpines s
ogqually as good,  SNOXE BETTER," and a
abroular of either can be had for the asking.
Address, siatlng your wants plainky,

CHAS. P. CROUCH & CO,,
472-488 CARROLL AVE,,
CHICAGO, U. S. A.

THE JUNIOR AUTO MARINE MOTOR.

Sharpens any Lawn-
mower accurately in 10
to 16 minutes, makes
the blades apsolutely
trme, gives them a per-
Tect clearance, doea the
work quicker and cheap-
er than it can be done

by hand. Nothing like

iton the market. Made
for both hand and pow-
er usc.
Write for full deserip-
tion and prices
TODAY.

- Plymouth, Ohio

fMis Shows dur

“VYim”
Butt Spark
Magneto

we make other Types for

Butt and
Jump Spark
ignition

Algo

COILS

of all kinde. Writa
for pricea and full
lul.’nrma.uun

Tee TRITT ELECTRIC CO.

UNION CITY,
INDIANA.

(asol

SPECIAL

 GAS ENGINE GENERATOR

Stead iy
n

(ilas or

light from an ordinar
ulletin.

e Engine. Write for

Rochester Electric Motor Co.




Uncle Sam Satisfied

The following is clipped from the “Washington Post” of March 8, "06:

“The submarine torpedo boats Porpoise and Shark completed most
satisfactory gasoline engine endurance tests in Narragansett Bay last week,
running for six days and proving their ability to run over 500 miles in
case their electric engines became disabled.”

The above named torpedo boats and 25 others in the navies of the
U.S., England,] a-Ea.na.ud Russia are equipped with“0tto marine
200 H. P, each. Surely a powerlul endorsement of **Otto’’ guality.

G110 GAS ENGINE WORKS, Phila, Pa.

ANIMAL SURGERY has attracted considerable

CASTINGS FOR é H. P- attention recently and many persons owning val-

nable or dear pets are avalllng themselves of it

GASOLINE ENGINES Difficult eperations are suceessfully performed: nor

this only, but dogs or eats may be fitted with glass

. PRICE, complete set of eyes, wooden legs, falze teeth, ete. No attempt.
ey - Castings, including all however, has been made to beautlfy the ugly visages
] & parts in rough with blue of some of the thoronghbreds,
! :

prints—

$15.00(|[ 1 $4 82

ABSOLUTELY THE

FINEST _

Send for Booklet on Statlonary, Marine and Bicycle

Motors. Also Castings for same. E " cl N E
©N THE MARKET
L.W. GILLESPIE & COMPANY, - Marion, Ind. | || " THE MARKET }

gign and the round
base which inEures =

THE LARGEST higher lisse COINPTES

AIR-COOLED MOTOR MADE || buifn

means more

epeed, and .
EIMREC RO ew ¥l / m:m %Mﬂmna More POWer
Bore 6x6 inches. (ll v EEMF t'}1 fm moving parts; so sln-

la a child can run one at any

me in any climate, wEHHngl TdI;IuELmL:
F 1!‘; HI P- 'tﬂ 18 - - Ludi] r Cal
:uEﬂ'é“ P—it's FREE. Write for Agency.

THE BURDICK - PUTNAM GASOLINE ENG. CO.

565-567 Decatur 8t., ST. PAUL, MINN.

Plenty of cooling sur-
face. No engine ever
constructed with so few
working parts. You can
hold your hand on the
flanges after it has been
working all day.
Write for .tgmfy_:
Gasoline tank in base :
or outside. .,

Air-Cooled Motor Co.,

HOME MADE AUTOS.—All the parts necessary
to bhmild a motor vehicle from the smallest rua-
abhout to a biz freight truck, are described with
hundreds of illustratlons in the new free catalog

] L] of the Neustadt Auto. & SBupply Co., 826 Bo. 15th
- Lansing, Mich. | & st o s

ki P

FairbanKs-Morse

Domestic Water Supply

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

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

FairbanKs, Morse @ Co.
Monroe Street, Chicago, Ill.
Please send me 1lustrated Catalogue No. W 449 Gasoline Engines.

T A R e e e R T s

Name R Ml o g s T e T L e T I S S
Town 4 State

T T — .




HAVE YOU USED AN “ID” EMERY HOLDER?

If not, why not? Get it now
. and save TIME, PAPER. and
PATIENCE. The I D' paper-
holder will hold either emery
cloth or sand-paper. and should
be used in all cases where a gond
finish or polish isdesired When
the cloth wears out, it can ba
: | very easilty and guickly replaced.
S — L {See Cut.) By using an I D™,
corners and grooves can be

reached that are invariably skipped over with the ordinary “bloclk of wood." Tts nses are not eonfined to a sho
only, but will be found very handy around the HOME or FARM for making general repairs. In the kitchen it
meom rust and soot and ean be used as a knife sharpener. Has a thousand other uses too numerous to

ment,mn, Snmple by prepaid mail, 14 Cents. Better order today.

THE | D MANUFACTURING CO., Box 300 Tonica, La Salle Co.,

SEN D FOR lT

My ReviseD Lrs-r ofF MACHINERY
AND CONTRACTORS' EQUIPMENT
I8 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

WHEN IN SAN FRANCISCO YOUR ADDRESS.

YOU CAN ALWAYS dET
Willis Shaw, Machinery

Popular Mechanics|| vitasues. — cmicaco .

and ita books, as well as back Bumbers,
and any other book or periodical you want,

ROBERT C. ROSS, 1203 Market Street, *Friscy

DYNAMO CASTINGS

Sets of Materlal or Finished Parts for the

FRANKLIN MODEL DYNAMO

PRICE #$2.50 ANDTUP

Wil light six 6 e,
rite for lﬁuutra.tad boaklet 8

PARSELL @ WEED,
120=131 Wesh 3ist Street, = NEW YORK GITY

= Gas and Gasoline Engine and
KEROSENE OIL ENGINES Motor Castings 1 to 16 H.P.

MARINE. STATIDNAR'Yi mQTABL E. .ﬁ-nt-o, Marine and "!tﬂtl.ﬂlll!‘!- Booklet on Eﬂqﬂﬂt

We sell blus print drawings of eliber 2 or 4 cycle €ype.

THE GEBHARDT MOTOR CO.
2930 Hancock St., Phila., Pa.

No Danger, Maxlmaom Power, Lightest Welght, Simple,

EBeliable, Economical No Batterles, Self-lgnition by come

pression. Fully Guarantead. Write for Catalogue P. b,
International Power Vehicle Company

253 Broadway, NEW YORK. #

550 2y GOES LIKE SIXTY
. ~ : SELLS LII;EFIBIIT‘E'
I3 H.P.Bike Motor, $7.50 N W R
CASTINGS WITH DRAWINGS - .
We also have a? H. P. set of ; EHEIHES
castings. Send atamp for cata- AT for Pumping,
logue and full particulars. Charn, W “mr'r;‘-oqﬂllar.L::

ILULFf:rLl Freeser, e,
Send for catalogus,

GILSON MFG, CO.
Port Washington,W'-

EUREKA MFG. I'. Sl.I"PFL‘i" co.,
8T. PAUL, - MINN.

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of
Firm's employing men.

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

Name

Street




FOOT AND HAND POWER

Wood Working Machinery

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally

Machines foe Seroll and Band Sawing, Ripping, Cutting Off, Mitering, Ra'bbﬂtng. Grooving,
Gaining, Dadoing, Beading, Ed% mddm‘% Boring, Mortizing,
Tq.m:mnhlg, Turning, Etc., for orking ood in any mannsr.

ENTERPRISING MERCGHANTS ARE QUICK TO SEE
THE SUPERIOR MERIT OF OUR MAGHINES : : = :

Machines Sent on Trial. Send for Catalogue *'A."’
The Seneca Falls Mfg. Co, _ 102 Water St.

Seneca Falls, N. Y.

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

For foot or powor as wanted, Han
power cross feed and compound
rest. A strictly high-grade mod-
ern tool. Woe also boild a #.inch

8 Inthe, |"'r-|i.|-'r'i;-=_'ir.- ciroulnrs of
Y each lathe upon request,

B. F. BARNES CO.. Rockford, Il

FOOT and POWER

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

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

NAILED A KNOCKER.—A certaln party, whao
I over-indulged, stole 0 hammer and was arrested.
To the jundge he sald:

“T don’'t koow what in the world I wanted with
n hammer, and rveally didn’t know I had it in my
hands untll the peolice sergeant stopped me on the
strect and gsked me If I was golng ont driving., 1
had several ‘large and Julcies’ under my belt and
thought when the sergeant stopped me I was talking
to the whole police department.

“UNaw, I'm not going out driving. What's the
joke?

“"Well, what are you doing, trying to make a
hit? the sergeant asked me.

‘*Say, glve me a tip; what are you driving at?

“ 1 believe yon're a knocker. I'11 have to nall
has given licl berBalisg-
faction, Prioe 805 Fou,' he =aid,

Mitlers Falls Co. ' “And that's the first time I discovered I'd stolen
£5 Warren 86, 8. X, a hammer."

HASTINGS COMPOUND
g it b Br i o e S p et Bt gty B

Weo have enough confidence In Hastings Compound, to mail a foll
glzo sampie stick, upno recelpt of six cemts Lo cover postage,

JAS. L. NEEFUS, Sole Agent

54 DLY STREET. N. Y.

FOOT AND 8 to 18 In.
POWER LHTHES SWING
Circular B shows our new Screw Cut-
ting Foot Power Lathes.
Carroll-]ameison Lathes are guaran-
teed accurate and Ilq;lll running,
Workmanship and material
of high quality.

(Onir eatalog will he mailed to any address,
Shall we mail yon one
Carroll = Jameison Machine Tool Co.
Batavia, Ohio

lf It’'s a Sebastlan It's a Good Lathe

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.

Foot and Power Lathes, all sizes. send for Catalogue.

Sebastian Lathe Company, 107 Culvert St., Cincinnati, Q.

K STAR HACK

SAW MACHINE
Cuts up to 4 1.2 in-
ches in dinmeler anid
mlapta itself to all
kinds of work, Takes
care of itsell when
muking cat, anid stops
when the work i3
dane, No tool that
we have ever mads

LITTLE GEM

CEMENT BRICK MACHINE

Capacity 1200 per day-—-ome man--brick
tamped faoe down any dealgn, makes thres
st & time. Ootfit inclodes 3 plain dies, 1

ootagon, 1 Hoand Corner, 1 Rope
Faea, ‘Iclrc'ln lute for column -- MOLDS
for Cap and 8il], base ball and baluster,
Fluted Columns, ete,

A. D, MACKAY & CO,, - B84 ‘ﬁ"nhlugtnu 51.. . CIIIHHIJ ILL.

‘81015in, Swing, §
New Features, -t




PRESSED STEEL SHOP PANS  ruuie, s wors e

THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED.
Made of any Gauge of Sheet Steel desired. Never goes to pleces, and always gives entire satisfaction. Try samples
and you wnu]g not %:e without them at any price. Suitable for handling bolts, rivets, nalls, screws, nuts, washers
castings, ore, quartz and other substances, and for use under lathes and drill presses Lo catch the turnings, trimmings,

borings,oil drippings, etc. HILBOURNE @ JACOBS MFG. CO. - Columbus. Ohio

Engineers and all persons

running belts, to write on

thelr firm's letter head for
liberal frep sample prepaid of

*“Pulle=Y-Grasp®*
for Belts. State kind of belts.

Cleveland, Ohio.

9 to 13 inch Swing

List price, $65.00 and up accord-
ing to size. When ready to buy
gond for Lathe Oatalog and prices Qur No. 40 Fench

Teach The Boys to Use Teir Hands

W.F.& John Barnes Co.
10 Ruby 8t., = : Rockford.TIL Every boy ought to have a little carpenter shop
of hizs own, He can earn money doing carpenter
work for his family and friends and have lots of
ELECTRIC BUTTON. fum ‘besides ,

ur Youth's Manual Training Bench la a whole
d'ﬂ?“‘““ﬁ"“m—ﬁ‘ bution will earpenter shop in itzelf for a bright boy, It is

5 the vest. Exposs $hs balton o yoor used in the best manual training schools in the

Za

/ friend, bo will Le sure to push is and ges t
g s b shook never to ba It's &. country, :
i N toth Fam TIREEP ouk, les (§c..2 far J-BEBFC IL-I gd long, mlifche?#lfh'hm I?;Prg wi{ii-';ﬂittn% uitﬁ
. A & 13-inch glued np maple to nehes , mith 7. a
] = M o, 'h_h g Pipitn Cladoy m for tools, i;tr.ad with two rﬁ::eu. Back hm::d and tmfgnc: an
AMERIOAN SUPPLY 00., 534 Minmehaha Siresi 8t Panl Minn, shown in illostration. Frame, gloed up top, vices and tool
rack all made of hard maple,

Our catalog gives complete Information in re=
gard to thiz and other nianual tralning benches,
and it shows a number of styles especlally de-
gigned for manual training school use. Write for
a4 copy.

GRAND RAPIDS HAND SCREW CO.

146 S. lonia Street
GRAND RAPIDS, = = - MICH.

BALL BEARINCS

P "KNIPE" PATENTS —The Combination:
"-'-1'1 S| A Hall Bearing and a Cone combined.
- For thruost, weight or both.
- Lowest price and bost bearing mada,

For the lightest to the heaviest work.
%II sizes, i-Inch and ap.

o fitting—just push it om.
10 cents in stamps for samplea.

PRESSED STEEL MFC. Co.

545 The Bourse, - Philadelphia, Pa.

e S——

SPECIAL 6 c E?‘EZ%EEEE ‘}:il,‘:‘:iT'Eu STATES, CANADA, FRANCE, GERMANY
RN E oo 5 A ' A7 3 R m

Bolts before and
EACH after using the
Hawhkeye .

‘ THISI Our wr;_.:m:h has mgre
usecd than any other

- F‘DR THE NEXT THIRTY (Sl]} Dﬂlf E}E]Pﬁﬂ}l: Ecﬂd:g wrench made,::zmd can

MECHANTOR ONE OF OUR WRENCHES, made with extra fine finish, at a special price of mbrerel}lgﬁ:{hariai?cglitgﬁ

65 CENTS each, postpaid to any address,. We make this offer in order to introduce the or nut wrench., For
sHawkeve Wrench 1o new readers who are not agquainted with i1 merits. cutting threads it has

order now ot you The HawKeye Wrench Co., Marshalltown, lowa & difterent dies.

- e — —
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Platinum, Gold, Silver, Etc., without the use of solder or aclds.

SOLDEKRENE

A new rapld flux and tin comblined for solderlag
and mending Iron, Copper, Brass, Lead, Zinc, Tin,
Bolderene solders anything and everything that the

old method of using bar or wire solder, aclds, rosin and paste accomplished.

AUENTS WANTED.

THE CHAS. A. THOMPSON CO., -

SEND TEN CENTS FOR A SAMPLE STICK.

41 Cortlandt Street, New York, N. Y.

THE IMPROYVED MITRE BOX s withoot
doubt the best and most durabla Mitrs Box made for
faneu] work. The frame 8 mads of hard wood, 1 inch

hick, has adjostable iron saw guldes for any thickness
of blade; an ordinary cross-cut eaw can be used as well
as & backsaw., At this price it is certainly a bargain
and gives you an ldea how low our prices are .

WE MANUFACTURE THE CELEBRATED
WIVANCO TOOLS, If you have notalready used
them begin now and Yo will be surprised at the mn'lupi
in cost and the gatisfaction derived from using tools o
high quality. Our® years of square business dealings
and low prices, together with our regular guarantes of
money back on all purchases not satisfactory In every
4 respect, 18 sufficient reason for giving OUR CELE=-
BRATED WIVANCO TOOLS & trial.

OURNEW 600 PAGE CATALOG NO, 90 glves
‘ a full degeription and prices of our complete line of tools
for all trades,

Write for it to-day. PRICES LOWER THAN

EVER.
Frelght and express rates are lower from New York

than 4any other city In America.
Oldest Mail Order House In America. Established 1H16.

WHITE, VAN GLAHN & CO.

I 30 Chatham Square, NEW YORK CITY.

Learn Carpentry

Learn to do your own carpentry work around home—
there's pleasure and profit in it—meanwhile you are
learning a_trade in which there is always a demand for
skilled workers. Send this advertisement o us to-day
and receive our 200 page hand book (FREE) describing
our CARPENTERS' COURSE, and over 80 others, includin
Contractors’ and Builders, Heating, Ventilation amn
Plumbing, Architecture, Architectural Drafting, ete.
Write NOW.

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGD, ILL.

T e o S G e g e e L e e S S
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WIERD TUSE 0OF TELEPHONE.—An unusual
use of a long distance telephone was made by a
young doctor who ealled up his sweetheart In Indi-
anapolis, The brief conversation ended with a
strange noise which the young lady could not under-
stand, but which afterwards proved to be the report
of the revolver with which the man killed himself,

MOVING PICTURES OF NAVY.—TIt Is interest-
ing to note how many things invented primarily to
amuse, are eventually utilized for practical purposes.
The recruiting department of the Navy have a series
of extremely Interesting pictures showing life on
board ship, with the men drilling, working the guns,
ete. The machine has been glving daily exhibitions
during the past month at the recrniting station In
Chicago.

No. 602 NAPANOGH Pocket-Knife Tool Kit

Everybody's
Pocket Tool Chest.

Leather Pocket-Book, 4% x81§
inches, containing PockET
KxirFe, FiLE, SAaw, CHISEL,
ScrEw-DRIVER and EEAMER.

Each tool firmly attached or
detached to the Pocket Knife in
a second,

Made in America by skilled
American mechanics,

WARRANTED

Sent postpaid on receipt of
$2.25

Use 5 days, and if not sat-
isfactory, return to me and 1
will refund the money.

U.dJ. ULERY, 7 F Warren Street, New York City.

LET ME SELL

Your Patent,

HBooklet explaining how mailed FREE.
Fiftern years' ecxperienee.  Patont sales ax-
clusively. If you have « Patent fur sale, call
an or write,

WILLIAM E. HOYT

Patent Sales Spoecialist
290-J-Broadway, N. Y. City

Heeop Your Tool Room Emery Wheel True by Using
DIAMO-CARBO EMERY WHEEL DRESSER

No.1, 8 Inches Long... .......$3.00
ol 2T L R e T
i Km = oW .. 4.00

Send for Dresser Booklet with Testimonlals

THE DESMOND-STEPHAN MFG. CO,, -

Urbana, Ohic



Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 43 to 45 5. Canal Street, Chicago.
LONG DISTANCE 'PHORE, MAIN &9,

WE WILL SEND YOU &= 3texmz M || ““Chicago” Lathe Dog
SRS Ty i ot and Drill Holder

Bend for Catalogne of Complets Line, —
ARMSTRONG MFG. CO.,  Bridgeport, Conn,

A first-class combination tool for use in me-
dium and light machine work, Will prove a

Spl itdor F Lab Orato ]'Y _ time-saver on all work

(Established 1858)
WE MAEE A SPECIALTY OF YOUR
WORK.

YOU HAVE AN IDEA and reqguoire exact
workmanship to folly demonstrate lts FULL
POSSIBILITIES.

WE MAHKE n specialty of MODEL MAK-
ING, EKPERIMEN_TAL WORK and ME-
(}]:IANMICAL ENGINEERING of the highest
cha

YU WANT THE BEST WOREMAN-
EHIP—WE HAVE the latest Improved ma-
chinery and the highest type of englneering

abilit

{m what you want, we may be able
to help you and would be pleased to give
you any Information.

SPLITDORF LABORATORY

Block 21, [§7-21 Vandewater St.,, NEW YORK CITY

The tool 18 constructed Bo
as to change instantly from
alathe dog to a drill {Glder, E
and can be nsedonall classes W
of work, whether taper or parallel; eliminates the
neccaq[ty of using anew dog for each plece of work.
The tool will be senton trial to any responsible irm.

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC \/JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

E N o
Pttt ag s I TAP AND REAMER WRENCH

Manuafactured and For Sale by

ANDREW F. HRUS @ CO.
943 Elston Avenue, - CHICAGO, JLL.

SAMPLE.
BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIS,

29C = C

Bent by mall (post- paid) to any part of

Holds tapsup to } in.

DR 3D U. 8. or Canada, r
MACHINER ‘;ﬁ}‘f}"iﬁ'ﬂﬁﬁﬁ D wesneh s e e

gty New devices developed ; enceessful experimental work done at the other for use in 4 lathe, [B
G speedily: ekilled lubor; good facilities; good value for your are Tool Btesl Order while [

money. J. B. ENGELMAN MFG. CO.
PERIOLAT BROS.

w 76 Hudson Bt. near Penn. Depot, Jersey City ¥

for holding taps, drills, ream-
chuck at one end and & center
The ends of the shell and jaws
they last.

Canal and Bandolph Bts,
CHICAGO, ILLS.

S s Sl Bl g e s L R R B A i A s E—
GA'SOL‘EIE SOLDERING IRON We can quickly cure you of the old time Soldering Iron and
AND BLOW TO'R.CH Gasoline Furnace habit, by aslugle application™ of a certaln |ittle

green covered Looklet that we have expressly prepared for sach
acts of bepevolence. This document richly rewards the five
H minutes devoted to ita perusal. Shall we send you such & “treats
menat ™ &




POPULAR MECHANICS

PATENT BUREAU

invites the co-operation of Inven-
tors, Mechanical Engineers, Drafts-
men, Machinists, Superintendents
and Foremen of Shops and Mills,
and Skilled Mechanics in all trades,
everywhere, in building up a Patent
Bureau that will give honest advice
to inventors, protect their interests
by good patents and strong con-
tracts; assist inventors in perfect-
ing their inventions, and in selling
their patents when obtained ; andin
all matters to render careful service
and give full value for money paid.

We have a Patent Bureau of
which it can be said: *“Conducted
So You Can Trust It;” just as this
magazine is “Written So You Can
Understand It.”

We have been getting patents for
the past twenty-five years, and hope
to be in the same business for
another quarter of a century.

We want the business of practical,
hard-headed inventors---not the per-
petual motion cranks, We charge
moderate fees for services rendered,
and do not care for the business of
those who expect something for
nothing.

Our booklet about Patents con-
tains much information in small
compass, and you can depend on it.
Send for a copy.

—_—
—_—

POPULAR MECHANICS

PATENT BUREAU,

Journal Building, Chicago, IIl.

MMadin winvilng Daitvilhe Al aiileaa

THE OLD RELIABLE

JESSOP STEEL
IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
91 JOHN STREET, NEW YORK

23395999

GIVES PATENT TO PUBLIC USE.—A very un-
usual event occurred when the Pennsylvanla rvailroad
bought a recently Issued patent, and dedicated it to
public use. The patent was on an Improved tank
car, and was considered so good that the railroad
pald the ioventor a handsome price for his inven-
tion and then made it free to all to n=e In bullding
and selling the new car. It Is an example which 1s
worthy of adoption by other rallroads and should
prove encouraging to inventors.

WASTED INVENTIONS.—It is a more common
oceurrence than most people would imagine, for two
or more persons, who never saw or heard of each
other, to invent the same thing: not only to invent
the same appliance, but to actually invent the same
Identical thing in every respect.

The manager of a large iron works recently went
into a wholesale hardware house where he was well
known, and incidentally mentioned an improved hand
gaw which one of his men had just perfected after
several months of stuwdy and work.,. The manager
was very proud of the Invention and said he was
going to assist his man In getting It patented,

The hardware man listened attentlvely to the ae=
count of the saw, and touching a button whispered
to his clerk who answered the eall, Io a few mo-
ments the clerk returncd with a package which the
proprietor handed to his visitor. To his great sor-
prise, there was identieally the same [nvention, al-
ready patented and on the market.

The incident 1s happening continually,. The second
inventor had spent $50 in money and his spare time
for several months inventing something which had
already been Invented and patented, Whnt he
should have done, and what the frst step every
inventor should take after getting his {dea In shape
ready to construct a model i3 to have a search made
of all patents In the line of his invention, which any
patent lawyer can do, The usual charge fs only
$5 and is money well invested, for if the search re-
veals a patent already Issued on the invention, the
Inventor can then save himself a lot of needless
work, time and money. If the fleld is found to be
open, then he i8 warranted in going ahead. Even
If his Invention follows along lines already patented,
he would still have a chance to patent an lmprove-
ment. In any event he Is working intelllgently,
knowing what he is about when he has the report of
the search and is not groping In the dark, as he Is
bound to do without the Enowledge which the search
affords. The time required In making an ordinary
search is not more than ten doys, and the fee does
not often exceed §5.

“A ghky-scraper,” said a famous architect, *is n
steel bridge standing on emd, with passenger cars
running vp and down within it.*

EunnuEE MADE TO ILLUSTRATE CIRCULARS,

¥ CATALOGUES, OR ADVERTISEMENTS,
Clean, bright, showy, cute—bringing out dstails
porfeatly. Our prices ars reascnabls, all work
_gusranteed—let us figure on your job. .. ..
1 WERITE FOR BAMFLES

ACME ENGRAVING CO.

187 Washington 5t - Chicago

NIRRT R R ape———,




SECURED PROMPTLY and with special
PA I EN I S regard to the Legal Protection of the
Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREEE UPON REQUEST.

Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors® Ideas,
HIGHEST REEFERENCES FREOM FROMINENT MANUFACTURERS,

SHEPHERD @ PARHKRER, PATENT LAWYERS

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

MANUFACTURERS and others desiring to buy out- l*hl;.ur"il" th;: uﬁu“t ltﬂ yoars Mr ;ﬂhen-hmri- nfmﬁhtﬂlht;l;d “ﬂ:

right or secure on rovalty patented inventions along any Aruer, 188 onkained [Or Us & greal many imporiank patenss,

]i:l;:-;-. are invited to cdmm}u[ujcme their wants to us for '.@ have no hesitation in heartily recommending him to any
. ; * one having neod of the services of a patent mttorne

publication without charge, in our HALLWOOD CASH Hj.;{jfﬂ‘,"‘f"EH o,
L] F
PATENTS WANTED Bulletins, i gl s it s i o o o
which are sent gratuitiously to our clients from time to Address, 210 Dietz Bldg WASHINGTON. D. C
] Ll ¥ . L

time.

If you desire to fit your=elf for en-
Coueg irance to [rbidﬂ!t engitu:urjll.g L'LJ_[- PATENTS SECURED
leges you should fill out and send this Ifyou have an Invention, have It patented, but, be sure of
advertisement to ue to- FOUF AILOFNEY, OF Fou may spend More money than 18 BecAssary.

Pr'e arato day and receive our 2K All my clients are pleased with the prompt, efficlent services
page handbookiFREE) rendered by me, and also with the amount of my fees, Letme
v refer you to them.

describing our College Preparatory y
( :ourse course and over 80 other engineer- m:}b{;&i] J;?ffu’;; };g“teuﬂuu not fully designed or perfected,
ing courses, This course offers an
excelgent uturmrtunitv [ﬁr] :|n|.|1|t:i]-u:i 3.'1::;1:11.1'1 men rnd]-rr- WALTER B. BURROW
are for college without leaving home or losing a day's
. ¢ e NOW, 0 - - i Patent Attormey and Mechanical Engineer

work, Write NOW,
AMERICAN SCHOOL OF CORRESPONDENCE, CHICARO, ILL.

s S D g R s s Let I-]‘s ACt ASYOur Factory

205 Duke Street, - MNorfolk, Virginia

Atf';ril'j': llllllll LA EE R ER T RENE N FEiEAER AR R AR R AR PR
We have one of the best equipped shops In the United Statea
Cily o SIATE coivviiiasiansaiins T Ty T T e TPu T and can turn out your work for you cheaper than you can
e STt possibly do it yourself, Send drawings or models for estl-
g Mach, Da'e8,; mates on dles, tools and manufacture of your article in
quantitics.

‘~ Metal Specialties Manufacturing Co.
M O D E Ls (WIUH TR D] TR [1]:1¢]| 18-24 W.Randolph St., Chicago,U.S. A

{75181 E MADISON ST, CRICAGO, ILL. T T
N . TE FOR CATALOGUE P A E N s
ESTABLISHED 1867 OF MODEL SUPPLIES

Careful attentlon given to the prosscution of business before
tha patent office. Patents procured and no pttorney fee called
for untll patent is nllowed. (23 years sxperience.) Wrile

L T - .
SUPPLIES of all kinds, Motors, P e 3
ELE GTH lclL Dynafiios, Fans, Batterles, Telephones, tor “Inventor's Guide.” Addre
Telegraph Instruments, Electrie Call Rells pnd Toys, Wire, Flugs, everything F‘l."ll'l hl in H. Huudh

used by professional and amateur sleciricians  FREE Book giving com-

lete and detailed information, with illustrations of EYERYTHING
LECTRICAL, sent on request, I3, DEWEY ELECTHIC C0., Milwaukee, Wis., Atlantic Building, Washington, D.C.

“We Anualyze Everything”

At Reasonable Rates. We [evise New and Original
Addresn Formulee

“MR. INVENTOR”

UR BUSINESS 1B TO

Perfect, Develop and Manufacture
YOUR INVENTION. ALL MODERMN FACILITIES
ARE OURS, AND WE ARE AT YOUR SERVICE.
WE EMPLOY EXPERT MECHAMICS OHN
Jpecialties, Dies, Punch Work and Models

SIND US YOUR DRAWING OR MODEL AND
WE WILL SUBMIT OUR LOWEST PRIGE lGEHTS WANTED Setiet bottio Barsapariiia torse;
Wri

best seller; 200 4 L
. '?zroﬁgnfc? gnlf:'mnca?l?t')? i G0 oday for tortie. ¥, B recas 116 Like Bt Coicags

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high préssore alarm for steam bollers, Whistles when water ls
too high, too low or for high pressure. The floats are made of terra cotts, will not collapas
or fill with water. Will work at any boller pressure, Bent on l?nmn . You can try |
befors you purchasa, echanical agonts wanted everywhaere.. For full partionlars
desoriptive cironlars, nddress

GEORGE LANCASTER, « 841 Lexington Ave. NEW YORK cITY

The Ellsworth Laboratories
MAX D. SLIMMER, Ph. D.
857 Dearborn Strest. = = - Chicago |




FPAILEINI1O

!l:t:tﬂu:n OR FEE RETURNED
Flll inion t patentability. Bend for Guide
mﬁ Wha Tu

i buﬂun. mtb':r finest puhliuﬂ!-g‘ issued for
EVANS, WILHENS a Co.,

717 F btreet N. W Washington, D. C,
E:’- Xeork Offices, 132 Nassaun Street, I.i'

Sllﬁﬂlﬂ offered Iu one In-

: ‘Vl’ﬂhﬂl'l' 58.500 for mﬂlher.
Enni: "How to Obtain a ' and
“"What to Invent”" sent free Send

rough sketeh for free report as to
patentability. @'We advertise your
h | patent for sale at our expense.

3 & Chandlee, Patent Atternecys,
959 F. Street, Washington, D. G

ATENTS =

PROTECT YOUR IDEAS

d for INVENTOR'S PRIMER,
Hn PATENT, NO FEE,

Patent Advertised FREE,

Eatabllalisd

MILO B. STEVENS & GO., "%

885 Fourteenth St, WASHINGTON, D. C.
Branches at Chicago, Cleveland, Detroit.

FACTORY AT NORWALK, CONN.
is Equipped

to do Experimental Work, Tool
Making and Manufacturing. Inventions De-
veloped., Very Best Work Guaranteed. Cor-
respondence Solicitad.

CLASSIFIED (Continued.)

FOR SALE—26.50 Series phones, $3.50; eighteen
slalﬂru r-:lr.tiugumhur cans. Bargains, E. W, Williams,
ola, Wis.

FOR BALE—Ten practical receipts for $1.00, for
the masufacturing of yellow brass, red brass, bronze
metal, bell metal, German sllver, Imitation silver,
artificlal gold, Britannian metsl, gnun metal, rivet
metal. Worth ten times the price. Gahan Co., Box
662, Grand Island, Ncb,

FOR EXCHANGE—2 h. p. motor and motor
cycle frame complete; also two frame enameling
oven. What have you? Wreite F. J. Morrison,
Marlon, N. Y.

TO EXCHANGE—$356 Chleago typewrlter, nearly
new, for 5x7 or 63%x81 viewlng ecamera, with good
lens. R. R. Cornwell, Bristol, Wis.

St IF YOU WISH TO BUY OR LEASE THEM-
ANY DESCRIPTION-WRITE ME. IT WILL
2AYePROVE PROFITABLE TO BOTHOFUS. ~ \A

CHARLES A.SCOTT 76 80Feao. nv. -

ATENTS

I T‘l.]u-.h]a Bocr‘k on Patents FREE. Tells how to
them at low How tosell a Patent and W

t for Pm!ll-. Gives Mechanica Hn‘mmauu |I-
to I::’:::tun 1 of Money- i’nmt Informe-
EW BOOK F to all who write.

0'MEARA & BROCK, Patent Attys.,
918 F. STREET. WABHINGTON, D. C.

BARGAINS, WOOD AND METAT, working ma-
chinery and large list of fine tools, Six-horse Brown-
Cochran Gasoline Englne. Far Power, Wood Bench
Planer, Mortiser, Wood Boring Machipne, Hand or
FPower Post Drill Press and Chuck, 20-light Electric
one-horse power and light motor. Foot Power Mor-
tiger, Foot or Power Barnes Former, Hand or Power
Forge, and others, Address 1257 Popular Mechanies.

21, HORSE POWER Gasoline Motor Castings, the
Iatest out, engine Is valveless, complete set with blue
prints, $15.00; eylinder bored, $2.50; everything first-
class. Address 5530 Popular Mechanies.

BILVER PLATING—By a newly dlscovered pro-
cesg the plating becomes a part of the metal itself,
making It durable and lasting. No battery, mercury
or aclds used. One dollaf's worth of material does
twenty dollars’ worth of work, Full instructions, 60

cents, Address E. 8. Karns, 4806 Bowen Ave., Chl-
eago, Il

100—XXX white envelopes for 35e, postpaid;
business and visiting ecards, same price., Samples

for 2¢ stamp, R. D. Elllott, Box 1376, St. Louis, Mo,

IF INTERESTED in forming a cnrlo collection,
gend 10 cents to George J. Tills, Albion, N. Y.,
and receive a beautiful picture of 19 showy shells
and price lst of minerals, Indian relles, gem stones,
ghells, Resurrection plants, starfish, coral, ete.

"LETTERING,” 2bc; “TINTING,” 30c.
giong of Plpe, Fittings and Valves, 5lc.
Press, Colllnwood, O.

Dimen-
Browning

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

CITY

STATE

and notify party named above that the subscription has been paid for, and is seat with the compli-

_Mnl



THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop
Notes Series

228 Pages--667 Articles--Over
gsoo Illustrations

A Gold Mine of Information---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
of Popular Mechanics During 1903

“Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. 1.

200 Pages-385 Illust’s.

Contains Nothing Found
In the 1906 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

Journal Bldg. = =

EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. How to perfect inventions,

3., The first step to take in
getting a patent,

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

patent.

5. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose,

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

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

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

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

should send his questions to

POPULAR MECHANICS PATENT

BUREALU,
Chicago, Il




Amusement Outfitters

And Manufacturers

TWENTIETH CENTURY MERRY-GO-ROUNDS
STEAM RIDIRG GALLERIES
MINIATURE RAILWAYS

RAZZLE DAZILE PARK SWINGS
STRIKING MACHINES, ETC.

-r-..._--
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The greatest favorite on the market. With this machine
there are no stakes to drive or guy lines to bother ‘lﬂth
welgha 5,000 1bs. less, takes less & and seats more peopla
than the old style machine; can be set on any floor or pave-
ment withoutinjury to either, and can be set up or taken
down In less time than any other machine,

HERSCHELL-SPILLMAN CO.,

s B, North Tonawanda, N. Y.

SAVE THIS COUPON

Send us this Coupon with 10c and we will send you by
mail, free of other charge, fifteen fine, handsomely
printed hallf-tone photographs. They show how gold is
produced in Old Mexico. They were obtained at a great

cost and were very expensive to engrave. They have
been greatly admired.

We will also send you a sample of gold ore actually
taken from the *Mina Grande"—the rich Mexican gold
mine illustrated in the pictures.

We do this to advertise ourselves. We raise capital for
good mines and ofter investors excellent opportunities.
Every other mine we have handled has proved a good
producer and we expect this one to pay very soon; in test-
Iﬁf it, #14,000 in gold was taken out and sent to the U. 5.

nts.

Our guarantee Fund System is to protect our customers
against loss,

We hope to so interest you that when you realize how
safe and profitable an investment in this mine will be,
you will become a customer, Ouoe really good investment
saves a lifetime of labor.

Send promptly as the samples are limited.
MERCANTILE FINANCE CO.
Address, 714, 171 LaSalle Street, Chicago.

Write plainly, Enclose 10c in coin or stamps. You
will hear from us by return mail.

Name..oooeennsersas
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1 Will Make You
Prosperous

If you are honest and ambitious write me
today. MNo matter where you live or what

ur occupation, 1 will teach you the Keal
Estate Business by mail; appoint you
Special Representative of my Company in
your town; start you in a prefitable busi-
ness of your own, and help you make big
money at once. Unusual opportunity
for men without capital to become
Iindepandent forllifa. Valuable book
¥ and full pnrﬂnulnru free. Write today.

EDWIN R. MARDEN, Pres't

HATEONAL (O-OPERATIVE REALTY 0., 1269 Athenmum Bldg.. ﬂ!]ﬂll}l]

RAISING RUSSIAN SHIPS, -—Il is now l]l*ﬂl:ll't[’l}"
established that no Russian ships were sunk by
gun-fire In Port Arthur harbor, but that all were
scuttled by the Russians. All machinery was care
fully greased, the Kingston valves were then opened
and the shipas settled down, The objeet of thias
was to reduce the target offered. It appears that
the Russians expected Rodjestvensky to reach Port
Arthur in a crippled condition after a partial vle.
tory. The submerged ships were then to have been
rilsed, comparatively little the worse for the land
bombardment. This, at least, was the apparent
plan. The surrender, of course, upset it. It further
appears that the Russlan Baltic fleet was amply
supplied with all stores and ammunition, and an
examination of the “Qrel” shows chat the story abou
defective armor will mot bear examination. The
armor was quite good. There s now no doubt that
the lost vessels got into difficulties through water
Invading their lower decks, and finally sank in
most cases from torpedoes, which seem to have
hEEl; fired literally by the score.—Epgineer (Lon-
don).

HE CERTAINLY TRIED HARD.—Pat went to
a restaurant with a keen appetite on Friday evenlng
after a hard day's work. Wlithout looking at the
bill of fare, he said to the walter: “Hnve yez any
whale?"

“No,” sald the waiter in surprise.

“Have yez any porpoise or any shark®

Again the waiter answered in the negative,

“Will, thin,"” sald Pat, "‘bring me a dish of corn
beef and cabbage. God knows I asked for fish.™

Invest Your Savings

If only a few dollars each month. You will be
surprised how quickly a small investment will be-
come & large one. Large fortunes have been made
from small beginnings. Here i3 what we believe
will prove the greatest opportunity of your life,
but you must act at onc2 to get the full benefit
of Increase In price. Buy Kanzas Co-Operative
Refining Co. stock, and buy it now while it 1is

selling.
at 8 Cents Per Share

PAR VALUE $1.00. Full pald and non-assessable.
It will sell at 15 cents or higher within a wvery
ghort time, with good prospects of ita selling at
50 cents or §1.00 and payving Big Dividends almost
before vou know it. This s a great Independent
oll refining enterprise, strictly co-operative and has
great prospects. We predict the company can pay
20 to 30 per cent dividends when the plant 1s In
full operation. Evervbody knows there is an im-
mense profit In refining ofl. Jome In with us and
help to make the Kansas Co-Operative Refining
Co. the greatest Independent oll refinery Iin the
world. The officera have agreed to take their
chances with you. They receive no salaries and
evervybody will be on an egual basis. Only a Lim-
fted amount of Stock for Eale at Present Price.
Buy now, and buy all you can, If you want to
make good big money. Installment payments Iif
desirad. Write for "“Co-operative Refining” Pros-

DON'T WAIT. Booklet, “"How to Jjudgs

investments,' fres, Address,

Union Security Co. - 461 Gatt Bldg. Chicago, I, |

Plonsa mentlon Popular Mechanlos when writlng te nldvertlzess
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Duys 1hNis INupper 1iire vvagon

Union Quality. i!{ in
Rubber Tire, long distance, dust proof, high arched axles; oil tem-

Fully Guaranteed. Best hickory wheels,

EEI‘E& springs. First quality material and finish.
Vorth nearly double our Factory Price. We ship
for your examination, without a cent in advance, 1f
desired, and allow

30 DAYS FREE TRIAL

Money refunded on all purchases not eatizfactory. Yeu save
dealers’ profits. We build 160 styles of Vehicles, (rom $26.50 to
$150.00. mnriﬁlaa Harness, $5.00 to $60.00. Write to-day for
our 200 page [llustrated Style Book. Free for the asking,

UNION BUGGY CO,, 22 Saginaw St., Pontiac, Mich.

MILLIONAIRE NOT 50 MUCH. Our good
friend with $1,000,000 a year cannot eat much more
or better food, or drink much more or better drinks,
than we can. If he doezs e will be sorry. He ecan
have more places to live in and enormously more and
handsomer apparatus of living, but he ecan't live in
more than one place at onee, and too much apparates
is a bother. He can make himself comfortable and
live healthfully. 8o can we., He ean have all the
lelsure he wants, can go where he likes and stay as
leng a8 he will. He has the better of us there.

We have the better of him in having the daily
exeltement and discipline of making a living. It is
o great game—that game of making a living—full
of chances and hazards, hopes, surprises, thrills, dis-
appointments and satisfactions. Our milllon-a-year
friend misses that. We may beat him in discipline,
too. We are apt to get more than he does—the
salutary discipline of steady work, of self-denial,
of effort, That is enormously valuable to soul, body
and mind. He can't buy it. We get it thrown in
with our daily bread.—Edward 8. Martin, In the
Atlantle.

A number of ladies began to diseuss the virtoes of
their respective husbands when every other tople was
worn threndbare. *“My husband,” said one, “never
drinks and never swears—Indeed he has no bad hab-
its." “Does he ever smoke?' someone asked. “Yes,
he likes a cigar just after he has eaten a good meal,
But I suppose on an average he doesn’t smoke more
than once 1 week."

Some of her friends laughed, but she didn’t seem
to understand.

ORNAMENTAL FENCES

Iron or Wire, =~ The finest at lowest
built to prices. S8atisfac-
your order. tion guaranteed,

il

El:un & Fence Co., 304 3. Banals,

Civil Engineering
offers a career full of splendid possibilities. If you desire
to fit yourself for a responsible and well paid position,
fill out and send this advertisement to us to-day and
receive our 200 page handbook (FREE) describing our
CIVIL ENGINEERING COURSE and over 80 others. This is
your opportunity, Take advantage of it, Write NOW,

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL.
D I e T win ea S b 0 e R b g N wla
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The greslest mones -making busioiss today For the man withoot eaplial
Is the Keal Esiate Business. Thousands make aver 5, 04 per year in this

bosiness. Send for @i Book which e
urild madlly lsar sl the | a- wnrtdi flsal F
wi B ™ . W
oy W Ferts vl '
b | ; 1= wiil I = =
Thls @ wh # B WA

o Limes agu ww donk Lhe cotres of the Crmss Demgpany amld wae fund sams Ehorough and hirg
pevar ragreddsd fi, We Lare Cound tbem bosseabils = all tha Bngd aad Al our fonbes a with
Vhes profiiabls, ' Algresd] AANGERS & HANOGUE, Blair, Ohlaboms,

BE YOUR (WX BOSS, BE A BUSINESS MAN,
THE CROSS COMPANY, 340 Tacoma Bidg., Chicago, 1.

TYPEWRITERS wixis

All the Standard Machines BOLD or RENTED ANY-
= 1. WHERE at '{to} N'F'H'S PRICES, allowing RENTAL
| TO AFPLY ON PRICE. SBhipped with privilege nf
examination. ¥ Write for Illusirated Catalog
TYPEWRITER EXNFORIUN, 202 LaSalle St., CHICAGD
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KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East Madison Street Chicago

DRAWING MATERIALS
SURVEYING INSTRUMENTS

Write for particulars about our new [Mechanics
Steel Tape Rule.



JO FUR SUIT AND|

— EXTRA TROUSERS

We make Sults exactly Ike illustration, gunaramiesd

to fit perfeetly, in Istest siyle from fashionsbles eloths,

N1 durably trimmed and eor rectly tailored, for 7. B8 equal
i %o any $15.00 wuit, and make you besides without

additional chargo an extm pair of Fancy Worsted Trousers

{7 YOU RUN NO RISK

Any Suit and Trousers made
by us, if not exactly as ordered
aud as represented, you return at
our expense. We will at once
return to you all money paid us
thereon. Besides you keep
the Elegant Patent Suit Case in
which garments were shipped,

We want every man that reads this
advertisement to write for our latest
samples of cloth from which we
make sults from $7.98 to 815.00, In-
clnding extra Trousers and Salt Case.
Yuou will be astonished at the varlety,
quality and wonderfal value. It cosls you but
a poatage stamp Lo get these samples, with tapa
measura, mesgurement bianks and Tateast fush-
fon plates. All are absolutely free.

Ty Fleass Write To-day ia

FUTHISE CF | OUTFITTING
| ::SUW‘}EAS.E'_FREE COMPANY
| IVENIFYOU DONT ACCEPT | , et X117
il ;MA(S“‘IT} HhDE BY US - | Street, Chicago
AR W 2t Bank, Chicago. Cop-

Ref,: Royal Trust Co,
. A : ttal and Surplus,
4000, 000,00,

No. i3 /ﬂﬁl

Genuine Ran - Tan - Ha - Rus
Red Devwil

Will shave the heaviest beards that grow. Made from
fine Sheffield Steel and will give satisfaction to all
users. When not in use hang on & nall. One
sample by mail including antiseptie case with pads

ded flaps for wiping blade. Order by
numhe?{?ﬂ-l’ﬁ} ::rlnll.' _$l'75

Tha antiseptic cuse in 8 sure praventative of iteh and a
garm deatroyer.

SMITH ® HEMENWAY CO.

Dept. 73 j02, 296 BROADWAY NEW YORK

ELEVATOR SMART LAWYER'S WATERLOO,
—The head elevator man in g New York bullding
accused a lawyer, Hains by name, of malicious mis-
chief, The elevator man, John Bijoun, sald Hains
entered the building and, seelng one of the elova-
tors empty, and the cage door open, entered, shout-
Ing as Le did zo:

"I guess I'll take a ride to the stars”

Bljou sald that before any one ¢ould stop him
the lawyer had started the car on an upward flight.
A moment afterward the car came thundering down
to the ground floor with Fains tugging wvainly at
the lever. The bottom reached, the ear shot upward
again, Halns having no control of the operating
mechanlsm.

In a few minutes tenants and employes on every
floor were at the elevator shaft shouting all kinds
of advice to the then terrified Hains, At first his
Hights at a rapid speed were from ground te roof,
then they shortened to a trip of seven stories Ele-
vator operators on either side tried to keep pace
with him and tell him how to vontrol his car, but
none was able to keep pace with his erratie move-
ments,

No one thought of stopping the mators, but finally
Halns' journeys were brought to an end by the ac-
cldental setting of the cmergeney  brake. This
brought the car up with a jerk that set Hains down
In a heap on the floor, but did not injure him. As
the car stopped between floors it required nearly an
hour to extricate Hains. He was arrested and
fAned 210,

“I guess he got enough," was the torse comment
thiat accompanied the fine

“It was the most horrible experience of my life,”
sald Hains. “Hereafter I will walk upstairs,”

THE SAILOR'S SNAKE STORY.“Yaou can't
learn me nothin' about rattlesnakes," sald the sailor,
“There ain't no man livin' knows more about rattle-
snakes than me. An' so I don't hesitate to tell you,
my man, that that there rattlesnake yarn o yourn
is a lle ont of the hull cloth.”

The other man protested mildly,

“Now," sald the sailor, “if ¥You want to hear a
rattlesnake yarn with some facts bebind it, listen
to this here:

"I was a-travelin' wunst ln the Rad Liands, when
I seen a wounded ratilosnalke I¥in' on its back, Its

tongue hangin' out, pantin’' for water. T jedge It
had been fightin' and got leked.
“Well, I took pity on the critter. T guv it a

drink outen my canteen, honnd up its wound, and
made a little bed of soft moss for It In the shade
of o tree,

“And from that day, for a vear or more, thls here
snake, natcherly, never entered my hoaid.

“Buot, by erinus, the next spring T found myselfl
In that same neighborhood again, and, bust me, If a
rattlesnake dldn't come wrigeglin® an' raftlin® an'
boundin' teward me with as gay a weleome AR A
dog gives, and it riz up on its tall, my man, and
licked my hand.

“Of coarse, T reckernized It by the sear of the
old wound. I ecouldn’'t get rid of it. It follered
me home, and that night, In the village, done me
o good service. Along In the small hours I was
woke up by the breakin' o' glass, and, rushin® down-
stairs, T found the snake had lashed a burglar to
the table leg, while, with its tall out of the winder,
it was a-rattlin’ for the police.”

=~

POPULAR MECHANICS SHOP NOTES.—T en-
close a dollar William, for which please send me the
two volumes of ‘Shop Notes.!! I will wear out all
the magazines iIf I don't let up on looking through
them for mew kinks that I want to use and remem-
ter seelng there, Yours, H. J., Willlams, Ashtabula,
Ohlo.*
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Clean House With A

Over 55 Companies
operating
Thurman Patents

in America,
and as many more in

Canada, England,
and Europe,

FRE CATALOGUE

General Compressed Air House Cleaning Co.
ST. LOUILS, U. S. A.

Manufacturers of the Celebrated Thorman direct.con-
nected Gasalone Driven Alr Compressors for Mineas,
Pnoumatic Tools, Fte.

What Is Daus’ Tip-Top?

- TO PROVE that Daus’ “Tip Top™ia
A ihe best and simplest device for mak-
\ Ing 100 copies from pen-written
nmi 50 copies from typewritien orl-
BN J.\ _ glnal, wa will ship complete dupli-
1 calor, cap slze, withount deposit

A\, on ten (10) days’® trial,

4 Brice 57,50 less frade 'Et
: discount of 33495, or 5 n
THE FELIX 5. K. DAUS DUPLICATOR co.'
Daus Building, 111 John st., New York Cits
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MULTIPOLAR DYNAMO OR MOTOR ::

B P
ill light three 110 v. lumps, }qu.. H. F., complete seb castings and all 5§

Y necessary  stock, rough., Prlee $6.00. All kinds of special 5
k4  apparatos built for amateurs, inventors and experimenters. Light w4
w4 manufacturing. Everything eloctrical in &Ny quantity. e ]
;{.‘, Bemil for oar Second-hand Bargain List and Cotalog. 'h:-i
* T. BINFORD ELECTRIC WORKS w
'5-‘ 26 CLARKSON COURT, CHICAGO, ILL. s

et
a

*
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Fancy Vests

Made to
Order

$5.00 Fancy
Uest for only

$2.95

We will eend you
a 85.00 Mercerized
Bilk or French
Flannel Fane v

est for £2.05; or,
a ELI Wash-
able Vest £1.75,
expresg  prepald,
figure, stripes or
plaid, white or colored
(write for samples
free) The only con-
dition s that you senid
with your order t2:¢ names of three of your gentlemen
friends who wear nobby elothing.

Fancy Vestg are in vogue in New York and Chicago
and art{uru by the best dressers everywhere,

Can yon afford not to be up-to-date when we make
it 8o easy for you to ba well dressed ¥

A Fancy Vest is ““1T."

We muke n Faney Yest to order—to fit the body—the Intest style
and best guality. State style (single or double breasted), pattern
plain white, plaid, figure, stripe or ecolor), goods (mercerized,
Frenmch Hannel, silk or washable Madras, pique or linen}, fogether
with breast and waist measorement and IIfr-ur height.

Mail your order now with ®#2.95 or #1.75, as it will take ten days
to make delivery. If we fuil to please you, return the Vest and we
will gladly refund your money.

MaHer to Wearer.

C. W. Shewry & Co., 4782 N. Clark St., Chicago, Il

-

COUNTRY HOME LIGHTING

Made effective, easy and 6 to 75 per cent cheaper
than kercssne, gas or electric lights by using our

BRILLIANT

Head Light Gasoline Lamps

They can be used anywhere by anyone for
any pu?nne business or house use, in or oot
deor, Over 100,000 in daily use during the
last 8 years. Every lamp guarantood. Wrile
for P. M. catalog. it tells all about them and
our Gasoline Systems.

BRILLIANT GAS LANP CO,
42 State St. Chicago, I1i.

« BURNS’

@, Adjustable

[, Telephone Holder &

I, Extensible Bracket.

€ For flat top or roll
top desks.

€. Has largest radius of
action,

@ Write us or your

_ nearest supply house.
. American Electric

#  Telephone Co. =~

iy
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Plumbmg Supplies

AT WHOLESALE

If you need anything in my line,
and wish to

on every article, write for my free
{llnstrated Catalog. Shipments
promptly made from & very com-
o plete stock of new latest pattern

odg. Small orders are As care-
§01I3. handled as lJarge ones.

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

BOILING WATER

IN ONE MINUTE 2

For Alternating Current
of 110 Volts. Can be
used on 50 to 200 volt
circuits. No current
used when out of water.
Used by actors, doctors, in
the sick-room, and any-
where where you need boil-
ing water on short notice.
Guaranteed for one year. By
mail $1.25, including one
ard of cord, one Edison
lug and one T. H. Adapter.

DISCOUNT TO DEALERS
DT PTADN TNTUNTE Bav 244

BANKTITIE WO




duces a steady flame, witheut matches, by

day and night of the year,

YINSTANTO"
{Trade Mark)

Will not ignife unless exposed to the air,
veniently carried in the vest pocket,

» Fecelpt of stamps or money order,

Y lgnites the gas immediately. .Huu'lutely safe

Bend for Pries List of oor olher Noveltlea.
AGENTS WANTED.

Absolutely gafe. Always dependable. Con-
With ordinary care is F‘rac tically indestructi-
., Handsome Nickel Plated Lighter, 50 cents; Gun Meta

#3.60. Special quotations on solid Gold and Gold Plated Cases.

'EVERY SMOKER WANTS ONE

The most nseful pocket lighter ever invented. Threw away your matches.
simply removing the cover, as shown in illustration.
Lights a cigar, gas jet, kindles a ﬂre, or shows the way In the dark, Useful every

 The “Instanto” Pocket Cigar Li

(IGNITED EY AIR)

The public and trade are cantioned against
purchasing cigar lighters of a similar nature. Lawsuits are now pending.

2 Our Self Acting Gas Llﬁhtel‘

ing an article which we will goaranies as substantinl snd of real merlt. It
supersedes anything of its kind., Any reputable dealer or write us for particulars.

G.L.STEINREICH & CO0. 100108 % sroadwsy, New York

The **Instante*’ pro-

A1l
infringe-
megts
will be
vigor-
ously

ghter 1

“INSTANTO"
{Trade Mark)

21.50; Sterling Silver,
Sent postpald on

is brand new. Not a gas mantle. Cannot get ont of order, as it does not
rest inthe fame. A simple and lasting devies which when applied

ALMORTH'S IMPROVED
DRAFTSMAN’S PROTRACTOR

Any number of radleal lines can be drawn by slmply
revolving instrument.

mOiDLl POT P BTACES

*“r{""["'_'l'”’f’*”r“ﬁi Wj
" T

o Price 60c. With leather case 65c.

Bold at dealers, or sent postpaid o any address on reeeipt of pries,

Neptune Mfg. Co., %* Needham, Mass.

ARCHITECTURE

A fine vocation for young men desiring to fit themselves
for better paving positions, Fill out and send this ad-
vertisement to us to-day and receive our 200 page hand-
book (FREE) describing our course in ARCHITECTURE
and over 60 others, incloding Electrical, Mechanical,
Steam and Civil Engineering, Heating, Ventilation and
Plumbing, Architecture, Mechanical Drawing, Tele-
phony, ’ cleurnnh_\', I'e:-;tues,hlc. Write NOW.

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGD, ILL.
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City and Stale oeuen .

Ll\l{ I'Iﬂ'l‘ll}\"’l 'irz\l.'l ES .tND 'Fﬂ.l..u\r'b SET-
TING. By Fred H. Colvin, Pocket size; lilust.;
price, 50 eents. The Derry Collard Co., New York.
Especlally for the usge of the railrond man in the
motive power department.

HLINE'S PIECE WORK RATE-SETTING
TABLE., By Archibald L. Kline. Pocket edition:
flexible leather: price, $5.00. Glennon & Kern,
Chirago. Factories where piece work 13 done will
be greatly benefited by this work., Tables arranged
in four main divisions—seven, elght, nlne and ten
hours. Each table subdivided into seconds, minutes
and hours, rates ranging from 75 cents to $5.00 a
day. All rates based on 100 pieces, showing time
requlrad to do one piece, number pleces per hour and
number of pleces per day,

HOW TWO RBOYS MADE THEIR OWN ELEC-

TRICAL APPFARATUS. By Thomas M., Bt
John, Size, 12 mo.; 141 pages; 125 illustrations;
cloth. Price, $1.00. Thomas M. 8t. John, New
York.

The foundation of a thorough knowledge of elec-
tricity and its applications is contained in this work.
There Iz no knowledge llke thot gained by working
with the hands—practical experience. The apparatus
deseribed and illustrated ean be made by any boy if
he hegins at the simplest and works his way through
h.'r the more complieated,

MAKE MONEY |

Giving Moving Picture Shows,
Free Catalog.

Flugene Cline,
Dearborn & Randolph Sts., Chicago.

YOUR INTERESTS AND OURS ARE IDENTICAL

Establish=d
1868

Tell us about the formations, depth. diameter holea: will send

You Want Practical
WELL DRILLING MACHINERY

fo develope that

anera!, Oll or Water .

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

THE AMERICAN WELL WORKS,

CHITCAGD. 11L.Y..

printed matter and can save you money.

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



Built, to Bake—T olman Ranges

OULD wou hesitate to buy a stove or range of us by mail if you were confident you could save
$15.00 to $40.00 by so doing, and at the same time run no risk? That is exactly what we are
offering L_. A stove or range second to none in the world at a price far IES! than your Iucal dealer.
. can &ven _I:IL uuch a range. We are
able to save you many dollars, in
vour range bu}r{nf for three reasons, viz.:
Our direct selling plan, from fac-
tory to family (One Profit).
We have a perfect factory and
foundry of our own.
We have the experience of over
twenty-three years.
For duﬁhﬂl’t}n ECOnoOmYy and ]}al:inl'
qualities, our Tolman Ranges are unsur-
passed. They are made from the very
best of material, by skilled workmen,
in our OWn factory. The ovens are large,
square, perfectly ventilated and fit-
ted with oven thermometer which
prevents any waste of fuel from
overheating the oven. No one has
ever yet disputed the fact that
Tolman Ranges are absolute
range perfecﬁun. We c]:.nll:ng':

et

comparison.

We do not claim that we manu-
facture the only gnud range on the
market today, but we do say. we
will sell you a stove or range, far
mpcriar toany other on the market
today, at a price far lower, and
terms fairer than those offered vou
by any other stove manufacturer
or dealer,

: It is a well established business
principle to buy where you can buy the cheapest, QUALITY CONSIDERED. Your home merchants do
this EVERY TIME. Not one of them will pay wou a cent more for the articles you offer them than
they can procure the same thing for of OTHERS, WILL THEY ?

Then why pay your local dealer fifteen to thirty dollars more for a range than you can procure a
better article for of us? QOur “FACTORY TO FAMILY " plan enables you to buy of us by mail safer
than of wour local dealer.

We have pleased customers in nearly every county in the United States. Their letters show that
we saved them money and gave them entire satisfaction. We know that we can give satisfaction, and save
vou money. You run no risk because we ship on ONE YEAR DECISION TRIAL AND GIVE YOU
A TEN YEAR GUARANTEE.

Our large free catalog tells how Steel Ranges are made. Why some are good: some are bad, and

how to tell one from the other. It tells wyou why vou can buy o‘fEby mail without risk and how to

save the dealers’ profits. Our free catalog illustrates why our Tolman Ranges are “BUILT TO BAKE"
moreover, how a Tolman Range will cut your housework and fuel bill in half. It will pay you to investi-

gate. SEND FOR CATALOG E 5 TODAY, AND SAVE DOLLARS.

JUDSON A. TOLMAN CO.
7705 Woodlawn Avenue, CHICAGO, ILL.




EVERY BOY

Telegraph Instruments Hig Own Toy-Maker

== AND OTHER ——— Ili’taﬂunnhowtomm-ﬂm
8 Ph o Camers,
in n:.!i.]l ioroscops,; an

Electrical- Supplies

Being large manufacturers of tel ph and
telephone np[]:ﬂa.tn- and electrical supplies
of every description, porchases can be made

2] of us to the very best advantage. Our goods
are gtandard and first class in every mpect—
gnara.ntaed Bend us your orders—buy di-
df.‘fl- and save money.
recei rIua gshown, we will send any of the
!u.':inwln.: artie elmrnﬁl prepaid, except those marked t.
Bend us atrial eﬁ.o.l'
Bteel Lever Telegraph le:r {.'Iesll....:l“ R AR ..........II'.I 95

Elmtrinnl mmhlna. a8 3alvanio
Battery, an Electric Telegraph,
Egl FLa-ctr:rtrplnEaj.p tos, a
ephone, leidoscope, 9
Magio Lantern, an JHolian ﬁal
Boats of every kind, from s little
rowboat to a foll-rigged schnoner;
how to make Hites, Balloons,
Paper '1'6:, Mmku. Card Racks
A fﬁrti ina, Bl
ITOWS, uns, nER,
Btilts, l‘lnhinu- Tackle, Euhhlt and Bird raps, and many
other th.inm. and all is made so plain and simple that an
boy can easily make anything described. The whole isil-
lustrated with more than ‘J?:ﬁmn deome [l lustrations. This
i# & great book and you shonld not be without itg FPrice
only 10 cents, postpaid, 3 for 25 cents. Address

WESTERN SPECIALTY CO., Dept. 1, St Paul, Minn.

Improved Gilntﬂnundnr“.. S e 1"‘3
Uumhlnatiunﬂre‘l- R A SR A A
Btandard Punjr Relay... T e
Bnapper Bounder, . R
Eureka Telegraph Bet. .
%Iani:ham - {I euiaph Innt.mmant
nion Lightning Arrester .
GmwF ‘oot Battery ﬂ:rm:-l-at&ﬁ-ﬂ

Battery creriesionians
3&!1“'1'3'5 hnn&
Bhort Line

AMITY BOYS? CLUB, of Harrison, N. J., Is a
%L”rﬁmﬂjﬂ:‘ﬂ”ﬂgﬁ*‘p"“ﬂl Kit.. i successful, growing organization of boys from 14 to
Fire Alarm Hox. 41 17 years of age, who meet five evenings a4 week to
Klegtric Oall Bell Outit.....ocovviiivivivicinsiincnee SO e maohanteal subjects

Electric
E. R. Electric Alarm OClock and learn the use of tools.
The club was started over

A. D. Medical A.pmrntun Gump]am
A yYeiar ago, and is non-

Indoction {]o] e e
Ejﬁm h:.at%r R
ectric Toj e gy el
TUniversal B.lt.t-a  Guage . T TR T T T T PR T TP - & sectarian although the E"”_t‘
growth of a boys" choir,

Ruby Lamp for Dark hucrm
%:.rte?make;t Lt;:j'.if]f_____ S T und Iz under the able di-
1 Porchaser mqst pnr uxpreu“gg‘ rection of Charles Waes-
e ——— low who Is greatly inter-

MANHATTAN ELECTRICAL SUPPLY COMPANY ested In mechanles and

32 Cortlandt Street, New York City boys. The lmportance of

the work has reached a

188 Flith Avenue, Factories, point where the club has
Chicago Jersey City. N. J. recently moved Into larger

guarters and now rents its [——
own two-story building

which is being fitted up C. Weslow
with lecture rooms, shops
WE WILL SEND THIS and gymnasium. An interesting feature of the work

is that the club is self-supporting, the revenue being
M Ac N ETO largely derived from money the members earn in
solielting subscriptions to Popular Mechanles,

Fost a:? dtnstm;w Address in the
nite ates
EXPRESS PAID FOR 9 5!‘.‘.‘

Upon receipt of price shown, we
will send any of the [ollowing artr
cles, all charges prepaid :

THE RATEST BCIENTIFIC DISCOVERY

Bright, sparkling, beaatiful. For brilliano j
they equal the genuine, standing nll test an
%ﬂzz]u experis.  Omne twentieth the expense.

ent free with privilege of examination.
or particulars, prices, eto., addresa

PATENT “ENDING FPartsof MagnetoEngine as above
ready to assemble..... ﬁjcl THE R, GREGG MFG. & IMPT. CO
Miniature Incandescent Batter}r Lamps, any stj'lel Dept H, 201 E. ¥Van Buren Sireet, - Chleago, TIL
voltage or amperage. vovanen. Bie

Laminated Motor, wit ;unmn :ead:.rtr:- ‘mount on

Laminated Motor Fatts. ready t ble;.2io.0 fsc

minate aror ﬂfq Aldy DHESEM E,.-Hn

ere]exsTelcgraphUumt -::ump]n:te,l'q,b N.Y.10.00 If

§iceloas Telograph Outlt, complets, Lab. N Y. 10.00 ¥ WE ARE SELLING

Electric Boats.... ... .vuoivessonas 5.:}0 and 10,00 Fan Motors, m:tjunda,:llpﬂum._agmm

We sell Parts of Electric Toys, viz.: Wheels, Axles, TW”*““"R‘”““ seenees B0 L0
grusl"‘teh;riucks Commutators, etc., etc. Above are Elﬁt?::lndca Tights .Iig:g
pecial Prices to POPULAR MECHANICS rea:llen.':.mnl}-. Battery Table Lamps e a0to

Carrlage and Bicycle Lights...... S00to

Lanterns and Pocket Lights

Battery Motors and Fans.......... 1.00bo

Electrie Door gells Complata

Telephonea Complete

Telagraph Outfita Compléets....... 1.756to 2.50

18 00 Madical Batteries 3.05

£12.00 Electric Belt with sunn-anmrr.. ki .60
Oynamos and Motors. 100t 1,000.00

& (Gas and Gasoline Englnes 3.00 m 1, wn.m

We Undersell All. Want Agents,
Catalogue Free

Agents Wanted.
b OHIO ELECTRIC WORKS,
NEW YORK ELECTRIC WORKS, 2325 cadway, Cleveland, Ohio.

'Dur “0 o0 mentiu with :lmﬂq Hndn ht.
OUR LARGE CATALOGUE FREE ﬂllhl::i" for any of the above




The Whole Dam Familw

Everybody ":r u.™ Whole Damm Family

% We will send this pletare by wall, slze T by ]5;; Inches, for
“2 25 cents o stamps or silver, We send six of them for a

o dollar bill, The funniest plcture out, 100,000 already sold.
This s the original copyrighted “Damm Family™ which has
heen imitated and copied but never equalied. Beware of
imirators. Can offend nobody—A good, wholesome, funry
pleture that s bound to ra.se a hig laugh wherever shown,

Tk MODERY PICTORE C0., 6 336 Jackson St , ST. PAUL, NINK.

- The season is here to

MAKE MONEY

Get started early.

» . $40 to $75
S | A WEEK
S rrEzm | . Oan be made with one of
o these

3, | Steam Peanut Roasters
and Corn Poppers

S. DUNBAR & CO.

16-18 No. Desplaines B¢,
CHICAGO-

Catalog Free.

THE BABY ARG LIGHT

A perfect hand-feed lamp for small currents—from 16
to 40 volts. Price $1.50. No charge for packing; post-
age prepaid. Extra carbons 20c. per pair.

SPECIAL ATTRACTION FOR STUDENTS DF ELECTRICITY

THE N-P NOVELTY CO.
No. 749 N. Park Ave.,, CHICAGO, ILL., U.S. A

For mignaiilng, grlag

Experimenting S 50 s St
Electro-Magnets T TS

ARTESIAN ELECTRIC CO., = 744 Artesian Ave., CHICAGD

Berw you i, ko, A medaliien pis of Fozy Orasdpa,
bsaitifuily snamsisl in solors,  Everpons will metice

an it on your lapsl ssd try 4o ot = closer

you have te do i o prem beaTh=.
4

s u
GRANDPA’S -
I of wulsr ol erer b  fnguls-
\ Itive  ona. squiri W

o e R
- - o 13 conls, of Foxy
ot ot i o e = et | ATEST
AMERICAN SUPPLY CO. "
#34 E. Minnehaha Street, St. Paul, Minn.

MAHE YOUR OWN MIRRORS

You can easily do this at small cost by our gunaranteed
methods, and besides earn easy money making new and resil ver-
ing old mirrors for others. 1T COSTS 3 cents a square foot to do the
wirk., You can charge the regular price of 30 cents a square foot,

You have no machinery or tools to buy. Any drug store will
supply the materials, Youean do the work right at home in your
own kitchen, A small handbag will hold everything in travel-
ing. Every town affords lots of damaged mirrors and in citiea
there are immense possibilities. The work iz easy and the profits
large and you have no competition. Your work will be the
wonder and admiration of every one.

We have sold our renowned Pmeesm for years, and hundreds
of them for £1.00 to §3,00, and they are worth the money.

BEXD US ONLY 50 CEFTS and your promise to pay &1 out of your
first profits, and we will send our complete processes by next
mail, If you make mo profit, you do not owe us another cent.
How's that!

Besides, we tell you, FREE OF CHARGE, how to Emboss, Grind,
Foil, GGold Leaf, Frogt, Chip and make Imitation Stained Glasa.
How to Transfer Photos on Glass,. How to Bore Holes In Glasa
and Cut -‘i'l-:j'liiht!. All the above and more for the small sum
of &0 CENTS. one¥ back if you are not pleased.

Dept. 1 G. L. PATTERSON & CO.

CHICAGO, 1LL,

PUZZILES THAT PUZILE

PUTILE EEY . Hers are tws bes caught Double Loop Pazzle
10 Cts.

ingether with me visdSls mesng of separsn.
Puksles sverybesly how 1o get thems npart.
Pries, with ssceet Sirections, 1) cruta per dst,

Comblnatlon

Fadlock
GEOOD LUCK PUEZELE. Cun yon 10 l."h.‘
falis Bhe consier ilow o] Looks swiy, bat =
| focle #hems adls Universal Coll and
Price, with direetions, 1} centa, King Puzzle
BTAR CRESCENT PUZZLE. Consiots uft K
T e @ ol L wlars
pied 5t rresent and ane sniall herse-shss, The puszle fs | Cholce of any three
1o ke the middle prar off sl replacw it 25 Uis.
Mo taniallalog. b nll srvem far
Priow 10 o v 50 Cls.
LINK THE LINE POZZLE,  Heee is the one yon Fastpald,

kb, 1" e grewt, The trick i te taks

ol -}:ﬂ. b i i ‘.:g:th‘:q- Western Puzzle (o,
agiin, Vory fascinsting. Sure rure for BER Jarkson 51,
the blwem, Frice |9 costi 8T. PAUL, MISN.

ELECTRIC RAILWAYS

Dynamos : Motors : Cas Engines

gy e R e By e et
The CARLISLE & FINCH CO.,
Cincinnati, Ohio

WIRELESS TELEGEATH AUTO-COHEERER
== Prlee-- o
%he Postpald

Wateh Case
Telephone
Recelvers
Gie Postpaid

n Park PL

Batavia, N. Y.

BMITH ELECTRICAL WORKSA

_ If you desire to fit yourself for a better paying posi-
tion, fill out and send this advertisement to us to-day
and receive our 60-page handbook (FREE) describing
our

Textile Manufacturing

courses (Cotton, Woolen and Worsted, Spinning, etc).
There is a constantly growing demand for textile opera-
tives. Why not learn a pleasant and PROFITARLE proles-
sion? This is YOUR opportunity. Write NOW.

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL.
Na?ﬂ"ﬁllilrl RANBIR R RANRANT R REL LR RA LR LR LR R Rt

Pop. Mack, 508,

Cfty and SEGEE- .. scucsssmnrsssasims s e




BOOR

—TFTOR ——

BOYS

“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
“Written so you can understand it."

25

Cents

25

Cents

CONTENTS

How to Make n Paper Boft...ccasassaasssnanans
How to Make a2 Barrel Bot. ...cconsessesasansnss
How to Make a Water Wheel, ..ovvvinrinnnnsssns
How to Make Your Own Fishing Tackle........
Temporary Camps and How to Build Them......
Permanent Camps and How to Bulld Them......
How to Build an Imitation Street Car Line.....
How to Make a Water Bleyele..ovcovievnsansnnnn
How to Make o Miniature Windmill.......cc0vees
How to Bulld an Joe Bodt...cooeevssnssssinasnsss
A Novel Burglar Alarm..........
A Mechanical Ventriloguist and How to Make It.
How to Make a Boot-Blacklug Cabinet...........
Renewlng Dry Batterios.........ecees
How to Make Water Motors, .. ...... P
How to Make “Antigue™ Clocks from Up-to-Date

Materials......
Lettering a Clock DIal. o ven e iieieennnnennness ,
How to Make a Windmill of One or Two Horse-

puwer FEeErdma s L S R I T TN NI RN R N T
How to Make a Trap for Rabbits, Rats and Mice,
How to Make a Small Searchlght. .. .vverinsenss
Kites of Mahy Kinds and How to Make Them—

AT e T T e G S e e )
How to Do Ornamental Tron Work. . ... oveinnan..
Ornamental Metal Guards for Open Fireplaces..
How to Make a Prope!ling Vehiele. . ..vwsonen.ns
How to Make a Water Telescope.....
How to Make Paper Balloons......
How to Make a Heetograph..,,

EEEs e RN

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

Usefol Articles and Ornaments Made of 0Old
Bloycle Parte ....oviivesniie e e e e
Deviees for Winter Sports—How to Make and
Hee Them . ioo 08, S e e G R
Coasting Sleds, Chair Sleighs, Toboggan Slides
nod B8R Lol aa e T

II-_IIGW i‘fﬂ 43‘“1],“’ Ri:l;mw (20521117 [ e S
ow to Make a Bagpage Carrier for Bleyeles. ...
A Water Candlestick. .. ..o0veernunnn. .
Boys' Hand-Powrer Auto—How Made, ...........
How to Make a Pair of Dumb-Bells. ..
How to Rid Your Yard of Cats....
How to Make an Easel. orvsrnessess e
Ta Tight n Gaslight Without Matehes..........
Things a Boy Can Make Out of old Bicycle Parts.
How to Make a Wind Propeller :
Photographing from a Captive Balloon.........
How to Make a Simple Burglar Alarm, .

100 Pages— 201 Cuts

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Building, =+ = Chiecago

T YN E R

Yon have the sanme chance,
We tell you how, Money coming in daily.
Evorything fornished, Write at once for our “Hiarter” and FREE

BE YOUR OWN BOSS

MANY MAKE §2,000 A YEAR

particolors., T

P. M. Krueger Co., 1566 Washington St, Chicago, Ill

WlEELE TELEHRAPH eeTalimon Ma, 2" Tomp, Duifliy works wp to §} mibeg §L5 50
EIEI Agid, wnotedy Paiuphlet. Bpark Colls, #ik vibesor; | En.
oparky .80, By mall-(ielmisr Tulm T30 Vollmeter, scourals, guo-mstal floih, 3 1-2 I, fess,
1,07 volta, BT Comb. Valls Ammstar, with lesdber ssss, §3.73 Telnler Ssarvh- Lighe, §1.10;
Pocked Flash Light 8a, New Ebe, Car

ELECTRO IMPORTIRG €0., BT Warren Sireel, New York

LEARNED BY ANY MAN OR BOY AT HOME,
smsll cost  Bend to-day 2e. stamp for particulars and proof.
0. A. SMITH, Box B. 2040, Knoxville Ave., PEORIA, ILL.

MAGAZINE OFFE

duects than any other fleld.
recognized authority. $1.00 a year, 10c. per copy.

CONCRETE PUBLISHING COMPANY
40 Home Bank Building, Detroit, Mich.

FIGHTING ROOSTERS

Mystify and amuse your friends.
Thess are Zeorappy game roosters
with genuine feathera; shey fight to
a finish, snd are always ready to
fight. The secret of their move-
ments ia only known to the oper-
ptor. Will last a lifetime. llca
pair, 3 pairs for e, Post paid with
novelty catalogand asurprise premiom free with every order.

W. H. MILLER & CO., 739 E. 4th St., 5t. Paul, Minn.

o=

Texas to the Front.

Curloa for Cozy Qorners
IS COMING 580 FAST YOU CAN HEAR IT.

and Dens 11 2

WRITE FOR CATALOGUE

No other secion of the eountry offers such inducementis to theée Homes
HBeeker, the Health or Plensure Seeker, or the Caplinlist.

Walsh’s Sons @ Co.
297 Passalc St., NEWARK, N, J
AMILD CLIMATE, FERTILE LANDS (and Cheap)
-amid

BUSY, GROWING CITIES,
L & G. N,

“The Texns RHallroad,™

With more ithan 1000 miles of track, traversss the most
favored seclions of the State, Operates through Cars
from 8t. Louis, Mamphis  Ete., in connection with Iron
Mountain Route.

We shall be pleased to anawer inguiries,

Bend Ze. stamp for the Texss “‘Red

Book,"” containing interesting facts...,

B. 4. PRICE, G. P. & T. A.,
Palestine, Texas,

Please mention Popular Mechanics when writing to advertlsers

Btart o Mail Order Pusinesa at home.
Enormous profita-

Oreater opporiunities are pre-
sented 1A Portland Cement P
The Monthly Journal CONCRETE iz the




CHICAGO s=KANSAS CITY,
JHIGAGO »» ST.LOUIS,
CHICAGO ~PEORIA,

ST.LOUIS«KANSAS CITY.

THROUGHE FULLMAN SERVION
BETWEEN CHICAGD AND

HOT SPRINGS, Ark. DENVYER., Gaic,
TEXAS, FLORLDA, UTAH,
CALIFORNIA aso (R EGON,

IF ¥YOU ARE CONTEMPLATING A THIF, ANY PFOMR=
TIOR OF Wilica CAN HBE MADE OVER THE CAICAGO
& ALTON, I'T WILL PAY YOU T0 WHRITE T0 THE UDNDER-
BIGNED FOR RATES, MAPS, TIME-TABLES, EIT0.

GeEo, J. CHARLTON,
GENERAL FASBENGIERE AGENT,
CHicaco;, JLL.

FROM CHICAGO

Green, Goldand Brown *Daylight Special”
—elegant fast day train. *Diamond Special®
—fast night train—with its buffet-club caris
unsurpassed for convenience and comfort.
Buffet-club cars, haflet-1ibrary cars, completa
dining cars, parlor cars, drawing-room and
buffet 5J:c1|ing cars, reclining chalr cars.

Through tickets, rates, etc., of I. C. R. R.
agents and those of connecting lines.

A. H. HANSON, Pass'R TrRAF. MGR., CHICAGOD
5. G. HATCH, Qen'L Pass'm AceNT. CHicAco

TRY 7 ¥

T i | ' i WII.I.
TEN A 3 =74 Prepay
DAYS wil B the
FREE 1 & dnn
at my 1 | Charge

% To Prove
Expense * | Its Merit

Write Today — Writeatonce

CURE YOURSELF BY

ELECTRICITY

IF YOU SUFFER

from Rheumatizsm, Neuralgia. Constipation, Ner=-
vousness, Headache, Stomach Trouble or any other
disense, T will send you a battery on ten days’ trial.

MY VALUABLE NEW BOOK FREE

toall who write. Fxplains how my wonderful lnexpensive
batteries cure you In
our own home. Tells g :
ow Electricity treata "
direase by striking the l = J
root. How It removes * o
thecause,then curesthe
diseasze to Btay cured.
How It bullds wp and
nourishes wasted tissne.
It tells how I send & bat-
tery without & cent in
advancs and allow ten 1
days frea trial. Write
today for this valuable ..,
boolk, 1 wiil send it free. ==

DETROIT MEDICAL BATTERY co., E. l: !mum. Gen'l Manager
H62 Malestle Bullding - Detrolt, Mlchigan

Combination Prairle. Whistle.

J You can imitats any bird oranimal. Astonigh

;'_-nur frlends by msking them belleve you are n

entriloquist. ~ The lnstrument s comcealsd in

the roof of the mouth and detection I impossihla.

If ladles ara near imitats n mouse and gee them grab their skirta
and ¢limb & cheir. Boys, if you llko fun, gt vne. I'rlﬂl 10 cents
with full directions and car big barenin catalog FREE. Jfdress,

AMERICAN SOPPLY C0., 534 Minnehaba Street, 3t. Paul, Minn,

C——> Never Fails Sure Pop
BLACK-HEAD REMOVER
Thialittl» device Is o most wonderful thing for persons whoss face
is Tull i:h! blackheads. Bimpleand ﬂl.l:r to operate and theonly sure
core. ﬁvlmmn direetly over the black-head, then withdrawn,
brings the black-head awny. Never fails. Takes them out amun.d
the nose and sll parts of the face, Bent postpaid for twenty-five
conta, Other weeful articles. Ostalogue and illostrated circolars

frea. Agents wantod. Address
H. BURGIE & CD., - Cantral Bank Bullding, - CHICAGO, ILL.

RHEUMATISM

in any form and cnlrltrcrﬂp!r!nn feet positively cared within 30 days,
hi. OuF ncu-r]:. b Fibae netle Discs of money promptly refunded.
alled any whera $1.00, "i‘hite for a descriptive hmEIeﬁ. Agents
wanted, MAGNETIC BHEUMATISM CURE Cu., Sherbmﬂke.
{‘_'mﬂ}ol:., Canada.

SENT ON APPROVAL
4 STRAIGHT LEGS

Our stylish and easy forms glve
the legs perfect shape. Thea trou-
gers hang stralght avd trim. Put
on or off in a moement, impossible
to detect; inexpensive, darable,
rive style, finish and comfort.
Ve send them on trial. Write
for photo-illustrated book and
proofs, madled free and sealed

ALISGH co-, Dﬂ'ﬂtr F q, B“ﬂ.‘lu' Hi TI

Please mention Popular Mechanics when writing to advertisers



&Hﬂﬂﬂﬂﬂl Lines Of mexico

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

MEXICO’S GREATEST
RAILWAY SYSTEn

Mﬁwﬁfnuﬂnﬂ%ﬁu &i]! Pu_'lﬂlmr: E_er;llua
Jesl 1ol tween Ht. Lon I, [+
Excursion Rates and City of Mexioo

VIA
LAREDO ROUTE

578 Miles Shortest 22 Hours Quickest
—Affording—
The Only Through Pullman Service
Th blla of M
R T

MEXICO CITY

The Paris of America
is an all-year resort nnsurpassed.

Average te t *
Bummer 6 deg., ?rr:::ruﬁ?dw. Fahr.
Only lHoe affording diverse rouie without exira charge,

For illustrated d iptive lite
rmnll'-rntinnl:m. mfﬂ: 3 add::::m' ehos, slasplvaroes
ﬂ%& W. III!%}BMEII. 4. R. HACKLEY,
i Ge W
Ta uﬁen&r Agent, neral Western ﬁ%‘_lnt, i

o No. Buite 290-240 Qui
Mexico Clty, Mexico . Chicage, ?ﬂ.

T WABASH

OPERATES
FAST THROUGH SERVICE
FROM CHICAGO

EAST- AND WEST

IT IS OUR BUSINESS TD ASSIST THE TRAVELING
PUBLIC. WRITE US ABOUT ANY TRIP YOU HAVE
IN MIND. WE BHALL BE PLEASED TO BIVE YOU
PROMPT INFORMATION CONCERNING RATES
ROUTES, TRAIN SERVICE, ETC., AND WE MAY BE
ABLE TO SAVE YOU MONEY.

F. H. TRISTRAM, A. G. P. AGENT,
97 ADAMS ST., CHICAGO

C. 3. CRANE, GEN. PASS. AND TKT. AGENT
S§T. LOUIS

NEW

SEMI-WEEKLY

SOLID, VESTIBULED
SPECIAL TRAIN

BETWEEN

St. Louis ana City of Mexico

— |IRON
MOUNTAIN
ROUTE

Texas & Paclfic, Internatlonal & Greaf Northern
and the National Lines of Mexico
LEAVE ST. LOUIS, 9.00 A. M.

ARRIVE MEXIGD Sy ave
THURSDAYS AND s'uri'?ﬁ?n'ré M
INITIAL TRAIN, JANUARY 16TH

: COMPOSITE STATERCOM
£ CBSERVATION, DINING
AMD STAMDARD SLEEPING CARS

B H. C. TOWNSEND
i "‘; GEN'L PASSENGER AND TICHRET AGENT

'\ii SAINT LOUIS

; ELLIS FARNSWOHTH

" Gk D.P.A. %5 Clark St.
o Chicago, 111,

the most luxurious train in the world,
teaves Chicago 8:00 p. m. daily. Less
than ; ffh"f days tlill San Frallighsfga
Magnificen ipmen Electric
throughout. -

BHE BEJST of EVERYTHING

Two other fast tralns leave Chicago 10
a.m. ﬁni uf‘:aﬂﬁ 1;5 m. dally, mh through
service to rancisco, Angeles

and Portland via the

Chicago & North-Westera,
Union Pacific and

Southern Pacific Railways

All agents sell tickets via
this route.
Mustrated booklets on
agp]icatiun to
W. B. KNISKERN,

CHICAGO, ILL.
or E. L. LOMAX
OMAHA, NEB.
oLlG

Flease mention Fopular Mechanics when writing advertisers
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“Want" and “For Sale” Ads. 3 cents per word, pay-
able in advance. Replies may be sent to a nomber
vare Popular Mechanles, and will be forwarded with-
out extra charge.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of Mo-
toring; the original automobile school in Chicago.
One bhundred and eighty graduoates the past year, to
whom we refer upon request.  Automobile owners,
prospectlve buyers and young men wantiag to be.
come expert chaulfeurs will save a great deal of
money and a lot of worry by studying the mechanism,
care and repair of gasoline antomobiles, in our shop,
where all parts are open s0 ¥you can see how thbg
are made, and how they operate. We glve thoroug
and practical instroction. Competent chauffeurs
supplied. Address, Chicago School of Motoring, Dept.
B., 264 Mlichigan Ave., Chieago. IIL

OLDSMOBILE, BARGAIN-—3§50 worth extras,
abont one season’s service: Aoe condition and running
order gearanteed; for quick sale, $350 cash; demon-
gtrated to satisfaction, best references, investigate.
Also new 7 horse double vertical marine engine, with
necesgories, $150; finivhed ecastings for 16 horse op-

osed, $95, or finished eogine, $150; new planetary
-speed transmission, ecost $100, for trade; reverse
clutch, $25; 38 ft. of new 16x1Y diamond rolter chain,
at &6c per foot. Wm. H. Mazon, Lock Box 69, ML
Carmel, T1L

WANTED—Auto engine, air cooled, about § h. p.,
in good order. BSend description and cash price teo
Jos, Tavares, Dwight, Ill

FOR BSALE—Auto clincher tires (closing out)
28x3- inch cnse and tube, $34; 28x3%, $33: 30x3u,
$35; 32x3%,, $37: 2Zxd, $44; 32x4l;, 854; 24306, $37;
34x4, $47; 3J4x4i,, $57; single tube, 28x21 §10;
28x3, $12: poods new from manufacturers: guaran-
teed. Cash Buyers Automobile Co., Springfield, O.

DYNAMOS, MOTORS—Bought, any condition;
state price. Address "Electrie,” 168 New Chambers
8t., New York City,

FOR S8ALE—8mall gasoline engines; also complete
sets of castings: 1 h. p. a speclalty. Cannot be
excelled for all light pover purposes. Write for
clreular and prices.  John W, Gardner, 1035 Good-
fellow Ave., 8t. Louls, Mo,

CASTINGS and drawinga for an up-to-date 14 L
h. p. horizontal high speed side crank steam engine.
Circular A. B. B, Wicks, Bridgeport, Conn,

—— .

AUTOMOBILES FOR SALE—Runahouts, $135
up; tonnean cars, $250 up; one motorcyele at $46.
Thorongh examination invited. The Starin Company,
T2-74 Main 8t., North Tonawanda, N. Y.

FOR SALE—2 HP. Bicycle Engine complete with
coil, batteries, plug and Carburettor; good condition,
$25. Address 5501, eare Popular Mechanics,

LET THE ENGINE DO THE WORK-—Write
for Hterature on our attachable motorzyele outfits.
They fit any bicycle, BShaw Mfg Co., Galesburg,
Kansas.

FOR SALE—5 HP. Steam HEngine: pood repalr.
Will sell at o bargaln. Address, K. Simpson, Ver-
sallles, Il

$20. APPLE IGNITER; $36 banjo, both almost
new, to exchange for second-hand foot-power, screw-
eutting lathe; or an up-to-date Victor graphophone;
nNr vﬁlll sell either. Nathanlel Rogers, Wolfebora,

FOR SALE OR EXCHANGE—Automoblle gear.
Address C. C. H., 18 North Front St., Columbus, O,

AUUTO SUPPLIES, Ignitlon Specialties—Send &e
for large ecatalogne. Read Dr. Dyke's Diseases of a
Gasoline Auto and How to Care Them, $1.50. Phoce-
nix Auto Supply Co., 3932 Olive st., St. Louls, A. R,
Dyke, mgr. {We handle second-hand autos)

BUSINESS CHANCES.

FOR SALE—Only laundry In town of 3,000, to be
Fold for one-hnlf cost price. For informatlion, write
at onee to Bidney Launndry, Sidney, N. Y,

FivyE QAT —1 100 aerase nine tlmber: madern mille

INVENTIONS—Patents pending and Inventions,
to sell on contract, to responsible puerties sending
references,  Oscar R, Whitehead, Herkimer, N. Y.

HALF INTEREST iu fureign patents on first-clags
invention to party advanciog fees for same.  Auto-
matle gates. Best on earth.  Address 5503, cere
Populne Mechanies,

IT'S USEFUL—Our pew I D Emery and Band
Paper Holder sand Polisher sells on sight to every
mechanic, Sample prepaid to any address, 14 conts,
stamps. The I D Mfg. Co. Box 300, Tonica, IL

FOR SALE—Machine shop, suitable for small
manufacturing business and repair work, Address
Box M, Manchester. Conn.

BUSINESS CHANCE—Esxcellent opportunity of-
fered for profitable manufactorivg hollow concrete
building blocks. Cheaper than wood or brick; frost
and fireproof. Very artistic; indestructible; good de-
mand everywhere; small capital required. Write for
particulars, Hoosler Conerete Block Machine Co.,
Indianapolis, Tnd.

HAPPY HOMES for thonsands of familles—20,000
acres, best frult and alfalfa land In Los Angeles
county, Cal, Bold in five and ten-acre tracts on easy
monthly payments. 3$1.50 down per acre, $1.00 a
month per acre; no interest, no taxes; Rerpetuat
witer right free with land, and in ecase of death (to
the heirs) n deed to the land free and clear of ail
encumbraners, ete.  For  elrealar and applieation
write at onece to Herman A. Funke, special agent,
Elizabethtown, Colfax eounty, New Mexico.

WANTED—A cash buyer for a steaming, clean-
Ing and pressing invention; presses coats, vests,
trousers and ladies' skirts: pressed with dry steam
and hot alr; forms adjusted automaticnlly. If you
mean business, address 5608, care Popular Mechanices,
for further Information.

START A BUSINESS for yourself. We have
receipts for all trades. Chewing gum, perfumes,
solid perfumes, ete. Star Supply Co., 132 Dayton

8t.. Chicago, I1L

MONEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put on
the market. They have money for the right inven-
tions in utility, amusement and advertising novelties.
What have you got that's good? Reach this field
throngh “The Novelty News,” 171 Washington 8t.,
Chieago. Trial 3 months, 10 cents.

BLACKSMITHS.

e

GOOD BLACKEMITHS ARE SCARCE AND EBUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions op
trades. The smith muost make the tools first for all
from the surgeon to the safe hlower, by using Toy's
Treatlse on new steels explaining how to work them
with 75 new methods for working all difficult jobs.
Ten recelpts for making your own compounds for
wnlﬂlniz different kinds of steel solid. Thermite weld-
ing fully explained; also two colored tool tempering
charts: chart A explaing all annealing and harden-
ing; Chart B explains both scientific and plaln tem-
pering to a standard. All the above for $1.00. Val-
uable samples free. W. M. Toy, Sldney, Ohlo.

EDUCATIONAL.

GOOD CHANCE TO LEARN TELEGRAPHY—
“Fun with Telegraphy" Iz n complete learner's out-
fit, Including key, sounder, wires and book of in-
structlons. Priee, postpaid, only 50¢: with dry bat-
tery, 65c. NWicely mounted and very loud. Catalogue
“pr' explaing  this and  other remarkable offers,
Thamas M. 8t. John, 84% Ninth Ave., New York.

TELEGRAPHY. —Clreular free, Wonderful auto-
matic teacher; five styles, $2 and up. Omnpigraph
o, Dept. J., 39 Cortlundt street, New York.

START A MIRROR FACTORY—We teach and
trust vou. Sample and particolars, 10c¢ (none with-
ant), Hullinger's Mirror Bchool, Francesville, Ind.

PLUMBING SCHOOL—Plumbers get good wages.
Flam monthe' somnlete eonr=e' mnkes vonn indepens



FOR SALE—Complete I. €. 8. mechanieal draw-
Irlil'F m%ﬁe. Price $25. Address E, M. Fellows, Mor-
on, IIL

LUTES AND CEMENTS, 10c,—Trigondmetry sim-
plified, 50¢; ecement-worker's hand book, 60c. Na-
tional Book Co., New Hung. Bldg., Cleveland, O.

FOR BALE—A lot of 2 hp. practical gasollne en-
gines; also a lot of castings for same; 8 hp, electric
motor, several emery stamds, also patterns for same,
1 auto sparker. I will take motor eyele in trade.
J. F. Behulz, box 176, North Chiecago, Il

A NEW POCKET BOOK OF Mechapical Engl-
neering. Thoroughly up to date, treating of the new-
est subjects, and coptaining fresh data on the older
ones., 176 pages (4x635), fexible leather, $1.50 post-

faid. Cireculars and press notices on request. €. M.

mes, 642 Bramhall Ave.,, Jersey Clty, N. J.

BNAP—§72.00 mechanical electrical engineering
course (American Correspondence Schools, Armour
Institute, Chicago), and £30.00 library, all for $36.50
cash or $44.00 installments, Will get you position
when you graduate. B. C. Bean, M. E., 365 Dear-
born 8t., Chicago, T11.

FOR SALE—Pnaid up course in I. C. 8. on plumb-
ing, heating and ventilation, including 6 bound vol-
umes. Cost $37.50; will sell for $25.00. Address
% G. Yonkers, S8upt. Waterworks, New Martinsville,

. Va.

FOR SALE—IL C. 8. full course in bridge engl-
neering, Including four fine volumes and twelve dollar
get of drawing instruments, M. Hobson, Paola, Kan.

FOR {1 WE GIVE EXPERT ADVICE on the
purchase of engines, boflers, dynamos, electric and
EZas otors, pumps, heaterg, valves, traps, machine
tools, boats, automobiles and nearvly nll other classes
of machinery and apparatus. If you are In doubt
as to which machine is best for your needs, write us.
We investigate new inventions; revise plens and
specifications; loeate factories, ete. Our experience
and facilities are at your serviee. Address Engineer-
Ing Dept., Industrial News Buoreaun, Ithaca, N. ¥.

FOR BALE OR EXCHANGE—I1 engineer's eivil
Wrye level, 24-in. telescope amd 2 surveyors' com-
passes with 6-in. needles and standards; sporting
goods preferred. Send for photo. A. Swan, Jr., C.
E., Trenion, N. J.

FOR BALE—10-in. serew eutting lathes at whaole-
gale; also tools. Bend 10 cents for set of Magle
Rolls to Tibbetts, Putnam, Conn,

FOR SBALE—§1,000 ecash will buy new, high-
speed motor alrship, ridden by me szeveral exhibits,
New York and Texas. Patent portable gas works
included. All good condition, Any size airships or
gas ballpons bullt.  Several light weight gasoline
motors, cheap, 1, 2 and 4 cylinder, and 2 and 4 cycle,
Carl E. Myers, Balloon Farm, Frankfort, N. Y.

FOR SALE—S8mall machine shop, inecluding lathe,
milling machine, gas engine, speed lathe, saw grind-
er, forge and full equipment of tools, all practiealiy
new, Address Room 30, 86 Washinzton 8t., Chirago,

FOR SALE—1,000 steam and water gauges at
$1.00 each. Send for list to J. L. Lucas, 2 Fox St.,
Eridgeport, Conn.

FOR SALE—Elegant Brunswick-Balke billiard
table, in fine condition: used but little in residence;
price, $125.00. For full particulars address 40567
Popular Mechanfies.

FOR BALE—Beautiful mahogany sidebonrd with
full equipment of cut slass decanters, glasses, silver
mixers, cards, chips, cigar case, ete,, ete., for den or
dining room. Cost $200; price $75.00, A great bar-

giain. Used only a few times; absolutely as good as
new in every respect. Address 4058 Popular Me-
chanice.

ELECTRIC FLASH LIGHTS, 6G0c; electric
motors for experimental purposes, 31.00; batteries,

18¢; miniature electric lamps, 26e; 1 h. motors,
any voltage, guaranteed for one year, $40.00. We
sell all kinds of colls at lowest prices. Watt Elee-

triec Co.. 558 W. North avenue, Chleago, I1L

WANTED.

WANTED—If you have anything in light metal
manufacturing, job or experimental work, write me,
Lowest prices., Schwabe & Loeven, 71 W. Washing-
ton 8t., Chicago.

DRAUGHTING—Tirst-class mechanical and free-
hand dreaftaman deslres exten work., Address 5502,
care Popular Mechanics,

FOR SALE

FOR BALE—Gas or gasoline engine, horlzontal 1v
hp. stationary, standard make, almost llke new, $175.
D. Vanderpool, Springfield, O.

FOR BALE—3$L1.50 pocket lanmps, T6c; battery and
geries lamps, all voltages, 22¢: horseshoe magnets, 6e.
8end for catalogue, Sleaster Mfg. Co,, 16 New Cham-
bers St., N. Y.

FOR BALE—S8park coll data and drawings. For
§-1n. spark or less, 256¢ each; over § In, to 10 in., B¢
each; over 10 in.special. No stamps accepted. E. C.
Peterson, 615 N. Park Ave., Chleago, I1L

FOR SALE—A40-watt dynamo motor with driving
attachments, $10.00, R. O. 8mith, Newark, Ohio,

FOR SALE—Vive Camern, 4%x4%, printing
frame, print, roller, plate, drying rack, tripod, ruby
lamp, $4.00. Mnullin's Stes]l Duck Boat, nsed once,
$15, f. o. b. Webster's International Dictlonary,
thumb indexed, latest edition, new, $8. L. J, Snell,
Box 66, Dolgeville, N. Y.

FOR SBALE—H-It. screw cutting 15-In. swing
lathe, with gears and counter shaft, £50 cash takes
it. Lock Box 73, Vinton, Ia.

FOR SALE OR TRADE—A brand new Postal
typewriter, dirt cheap, want 9 or 10-in. screw cut-
ting lathe. M. C. Loew, Dorr, Mich.

FOR BALE—Complete outfit for making cement
or conecrete bnllding blocks: alse a steam automo-
bile cheap. E. A. Wrlght, Canton, Ohlo.

FOR SALE OR EXCHANGE—Electro plating
ontfit (new). Want gasoline engine, band saw or
Inthe. H. J. Klmmel, Marianna, Ark.

KEROSBENE ENGINES—A gallon of kerosene costs
12 cents: a gallon of gasoline, 14 cents. The kero-
gene engine will do more work; it 18 the coming
power. WIIl pay you to at least study the subjeet.

-sll Aadallla ~Aws oy ae TXTwi4a TF TT ©O mnnwes TVhAawe o

WANTED—Inventions of merit to manufacture
on royalty or to buy outright. Where possible, send
us copy of patent covering your invention, with de-
gseriptive printed matter covering the same, and we
will make you a proposition. References: Commer-
cial agencies or banks., W. B8mith Grubber Co., La
Crosse, Wis.

WANTED—Screw cutting Inthe,
A. Warfel, Cadiz, Ohio.

WANTED—Bet drawing
722 Illinois Ave., Peorin, 11L

WANTED—Practical machinist who can handle
men; becoming Interested In the business of making
furnaces, tinoers' and plumbers’ specialties, Active,
energetic party with 315,000 can buy controlling in-
terest: established bosiness of 17 wvears. Always
pald vearly dividends. Address “Good Chance,’” care
Popular Mechanies, Chicago, 11L

SOLICITORE WANTED—For machine and model
work. Sleaster Electric Co., 16 New Chambers St.,
New York City.

LATHE WANTED—Foot power, screw cutting
lathe, 8 to 11 inches. State econdition and name low-
est eash price. H. A. Bimmons, Waterloo, Neb,

WANTED CANVASSER—In every shop in the
Tnited Btates to sell our new I, D, cmery ecloth and
gandpaper holder; sells at sight. Bample prepald.
14 eents. The I. D. Mfgz. Co., Box 300, Toniea, Il

POBITION WANTED—By young man as line-
man for small exchange, or wiremnn for electrie
light plant; 4 years' experience. Address 5504, care
Fopular Mechanies.

“THE NOVELTY NEWS'—AN IDEAL 1LLUB-
TRATED NOVELTY TRADE NEWSPAPER. Es-
pecially valuable to Manufacturers’ Agents, Manu-
facturers and Dealers in Novelties, Mail Order, or
anyone desiring to keep in tourh with all klnds of
money-making novelties. Trial 3 months, ten cents,

“The Novelty News Co,'" 604, No. 171 Washington
(= Y Fal T,

good condition.

justruments, Address




CONVERT YOUR ROWBOAT INTO A SPEED LAUNCH
DETROLT AUTO-MARINE, MOTOR.

NEW MODEL 1906.

ENGINE ONLY

NO VALYES,NO SPRINGS EASY TO BUY
NO GEARS,NO CAMS EASY TO INSTALL
NO-THING TO GO WRONG EASY TO OPERATE

WE ARE BuiLbinG 10.000
AUTO-MARINE GASOLINE ENGINES THIS YEAR

WRITE FOR CATALOG I-TO-20 H.P.

DETROIT AUTO-MARINE (0, EFEREHcovGRass e DETROT i
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BY THE BR QOOKS system.

10,086 novices—most of them with no tool experience whatever—many
of them professional men—seeking recreation and exercise—built boats by the
Brooks System last year. Over fifty per cent of these have built their second
boat. Many have established *hemselves in the boat building business.

If you can drive a nail and cut out a piece of material from a full-sized
pattern—you can build 2 Canoe—Rowboat—Sailboat—Launch or Yacht—in
your leisure time—at home—and the building will be a source of profit and
pleasure.

The Brooks System consists of exact sized printed paper patterns of
every part of the boat—with detailed instructions and working illustrations
showing each step of the work—an itemized bill of material required and how
to secure it.

All you need is the patterns, costing from $2.50 up—and materials from
$5.00 up. Only common household tools required.

Qur big free catalog tells how you can build all styles of boats—all sizes.

We also furnish complete boats in the knockdown form—ready to put
together,

Satisfaction guaranteed or money refunded.

COMPLETE CATALOG FREE

BOOKS WE PUBLISH

Useful Information for the Amateur Yachtsman and Boat Builder.
25 cents.
The Principle and Operation of Marine Gasoline Motors,

Price,

Price, 25 cents.

BROOKS BOAT MANUFACTURING CoO.,
Originators of the Pattern System of Boat. Building.

3705 Ship Street,

Bay City, Mich., U. §. A,

— TRANSOM

T comrPLETE
< T =t
- TRANSOM
FaBH RIBS i TARD | STEM KA
PIELE EEL il
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BUILD YOUR OWN BOAT 5
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!EE the Subject Matter in the
Fifth Page of the Index of the

THE PRACTICAL GAS ENGINEER

Fifteen Pages of Index like this:
5th Page Incdex

Fly wheel, waight and diameter
Foundation for gas engine
Foundation, “any old floor™
Foundation, objeet in

“Yankee” Tools

The newest, cleverest and most satisfactory in use
and the first to be offered atso reasomable a price tha
Evﬂr?' up-to-date mechanic could buy tools of thei
quallty and character. Other tools are very ,‘Il'ﬂﬂd tools
but, ankee Tools are better. Sold by leading deale
in tools and hardware. Ask dealer to Bee them.

——==«

Double Spiral Ratchet Screw Driver No. 30 and 31.

Fuel consumption under full load
Fuel consumption in relation to

Automatic Drill No. 49, 41 and 4

M

Automatic Drill No. 42.

apeaid
Fuel consumption gnarantes
Fuel eomsumption, rules to follow
Fields of dynamo should run eocol
Firing E\'E'I'¥ charge taken
Feed more fuel
Feed less fuel
: Freeze up water jacket
| ] Fire resulilng from gasoline

Gasoline
Gas, natural

Ratchet Screw Driver No. 10 and 11, (8 Sizes.) gzuh:n:?nn. :1;:;; ﬁm 4 lt is t_he
undation, dimens
Foundation, height of BIGGEST
Foundation, e ]
rﬁﬁﬁ?tﬂ. E;?E:d with stone or Dool'nlri.ﬁ'a S
mher w
Raichet Screw Driver No. 15. (4 Sizes.) Feeding gusuline by gravity H OF

Feeding gascline by pomp method BGOK ever

e de Sered foe

ok id ba
sy Fual sacumaton the Money

By Dr. E.W. Longanecker,
a Gascline Engine expert
of twelve years' experience
with Hydre - Carbon En-
gines,

It is a complete, plainly
written work, containin
the practical [Jﬂlntﬁ neede g
by a purchaser, owner or
eperator of a Gasoline
Motor.

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

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

400 Madison Ave., ANDERSON. INDIANA

Reciprocating Drill No. 50.

Our*Yankee Tool Book™ tells all about them. 1
Sent free on reguest by

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

A WELL CHOSEN POWER

saves a world of annoyance to the operator. A power is
@ not well chosen that is not simple, reliable, ample for needs,
81 easily kept in order, economical in operation, etc.

Then it makes a difference what your work is. There
are many styles and sizes of engines. See that the one you

buy is adapted to the work in hand.
Gas and Gasoline

The l- H-C. Engine Line

meets all requirements., Neat appearing, easy running,
take little fuel for power generated, so simple they cannot
get out of order, so easily understood that anybody can
operate them.

An I H. C. Engine always responds. Make
sure of getting the dependable kind.

You'll find the style and size that will exactly meet
your wants. Horizontal, Stationary and Portable in 4. 6. 8,
10, 12 and 15 h.p. Verticalin 2, 3, 4 and S h. p.

White for catalogue and investigate.
THE IITEIIIITIIIIIL HARVESTER COMPANY OF AMERICA (incor.)

No. 704 MONROE STREET, CHICAGO, ILL.




Everybody Needs An Accident Case

l)n you Know hoaw to trent o el or hrulse, or how to relieve
A padnful seald? Have you the applinnees aod  remedles- at
band ? Are they pure and antiseptle ?

THE U. S. EMERGENCY CASE

contalns 18 articles, inclnding bandages, dressings, nintmeEnts,
plasters, ahsorbent cotton, seissors, First All Handbook, ete,,
all in n compaet metud cuse, ond the price s O8N DOLLAR,
express prepaid,

[after cxaniloation yon dare not entirely satsfled, we will
cheerfully refund the money.

Large Size, for Workshops, Offices, Mills, Etc., $3.50

U. S. EMERCENCY CASE CO.
25 Weaver Building, Utica, N.Y.

UTICA suic”
STAPLE PULLER,

9 Toolsin One

THE ONLY STAPLE PILLER WITH #
THREE FULLING FOINTS £

THE HANDIEST
THE STRONGEST and
MOST POWERFUL
FENCE ToOL

Palls the Sinples quleker
than any wther tanl, and
pulls them stealisht,

Adsk vour Dealer for §i.
If he bas mot gul 1L,

UTICA
TOOLS

ore Best

welin iy, They Lead in
SAMPLE Quality, Design
By Mail and Finish

EVERY TOOL
GUARANTEED

5 HornE
II-. am ua_;-‘
TR L LR

$

Wirlte For N]'I:II:I-:'-IE 1'.“ - ]
“"UTICA DROP FORCE

AND TOOL CO.
73 Genessee St., UTICA, N. Y.

Your Washing Machine

wastes hoth your time and muscle, We say “wastes" be-
huss you have In your own laundry the necessary POWEr to
do this work for vou, Why not let thie Ffaueet o your laun-
dry furnish the necessary power?  Our Clipper Water
Maotor attached to yvour water faucet, whether gmooth op
threaded, will ron your family  washer Tirelessly and
Effectively. Absolubely simpie to connect, *Turn the fai-
cet—that's wll.” Your wasghing goes on while you attend Lo
othier things, The only requirement g a witer pressure of
o pounds, which nearly every waber supply furnishes, The
only Perfect and Powerful water motor 8t & reasonable price,
12,00, This motor will sise run a family sewing machine in
splendid shape on 306 POULEE Or more water pressure smd g
invaluable sbont the heme for light power to run cooling
fan, meat chopper, lathe, small dynamo, ete,

Our FREE descriplive booklei will convince you. Sead for il

WARNER MOTOR CO., Inc., Dept. 14
FLATIRON BLDG., NEW YORK CITY

Manufactures Water Motors 1-16 to 10 Horse Power:
Water Funs and Accessories.

Wonder Gasoline Engines

THE ENGINE OF FEW PARTS

THE ABOVE CUT SHOWS OUR NEW TWO-CYLINDER
T““;E H. P. SIZE. This wo claim i one of the most o panc B
aud Hehtest engines of its power on the market

THE SIMPLEST ENGINE ON EARTH unil of only one-
third the number of parts,  Twoocy cle, three-port, jump-sparks
nn vilves, gears

They furnish moare power and speed than any other engine
on the same amount of fuel and yet OUR PmEEs ARE NO
HIGHEH. We do not clnim to he vir Ghie chenpest cugine, butwo
do claim to have the lowest-pricad outht, considering eifi-
eleney, workmanshlp, moterial

In 0 of buying o cheap outfit put o Hitle more money with
It and et one that with thi proper care will Fan for VeArs

Wolhuili MARINE ENGINES [rom 1% to %3 H. P.
STATIONARY ENGINES up tod H. |

LIBHTINE, SAWINE, PUMPINE DUTFITS.

Mow is the time te buy your engine, nnd bafore vou do
thls be will ey ¥Vou to investigte the WONDER. "

We gnnrmntes satisfaction or refund maney. Send today
for our new Fitty-page Catalogue. It tells yoo more about gas-
oline engines than any other published. AGENTS WANTED.

THE R. M. CORNWLL cCoO.

408 S. Salina Street, SYRACUSE, M. Y.
New York OfMce, 434 Park Bow Bhilg,




