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Machinery and Supp]ies from the St. Louis World's Fair

The Chirago House Wrecking Company bought the complete LTOUISIANA PURCHASE EXPOSITION,
whiclh cost over Fifiy Million Dollars to construct. Here is an opportunity for you te purchase
supplies of every kind at extremely low prices.

We are the largest Machinery Dealers on earth. Ouor plant covers 23 acres, and we are in & position at all times to supply any-
thing needed in the Machinery or General Bupply line,

ELECTRICAL APPARATUS MOTORS LUMBER AND BUILDING
A Million Duollars® worth of S Motors, ranging from 1 to MATERIAL
material, good as new, 45 H. P. These Motors were 100,000,000 feet of highly sea-

. nard only during the Exposition
Rubber Covered Wire in sizges| o4 ape m,,,p".ﬁ.l]_.,, m.“-[: Volt- | goned Lumber from the Exposi-

from No. 14 to H00,000 C. M. ages 110 to 500, tion. Also Sash, Doors, and
Weatherproof Wire, sizes No. PIPE Building Material of every kind.

14 to No. 240, 10,000,000 feet of Standard | Send us your bills for our esti-
Slow Burning Weatherproof | Black and Galvanized Wrought | mate, We will save you big
Wire, 16 to G000 O, M. Iron Pipe; also Hydraulle Pipe, money

exira heavy pipe, steel riveted f
i LR A i e = = :
nn{:‘:ﬁnl“‘;jlgiz::;_l Cables, all volt |:I1|v|, ?tpil‘lﬂ riveted pipe, eon- CONTRACTORS SUPPLIES
& . verae joint pipe, east iron pipe,
100,000 used Ineandesgeent | tile pipe and pipe of cvery kind. 4,000 Steel Bhovels,
Lamps, practical for further ser- VALVES AND FITTINGS a0 Steel Plcks.
VM, Bahih. ok Thonzands of them for =sale, 600 Mattocks, Lanterns, Axes,
200,000 Aol Incandescent good as new. Also fittings of ete, i

Lampa, 104 Voltage, 8 eandle| o, .. 1 = r :
power in natural colors, Amber, every, kiod, 900, Wheelbarrowa,

Green, Opal and Buhy. BOLTS, RODS, LAG SCREWS Thou=ands of other items: Far-

i & H niture and Office Equipment,
200,000 No. 9171 Receptacles. ETC. Honaehold Gooas,. Boteass Fir.

Weatherproof Sockets, Knobs, 1,000 tons Bolts, Rods, Lag Extinguishers, Tanks, Safes,
Cleats and thousands of other| Screws, Turnbuckles and Wash- | Plage and Flag Poles, Roofing
ftems. Write for our complete| ©FS Material, and In fact anything
et 150 Track and Lever Jacks. manufactured,

WRITE FOR OUR SPECIAL CATALOGUE NO. 53¢
CHICAGO HOUSE WRECHING CO.. West 35th and Iron Sts.,, Chicago
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WEBERGASPOWER

Would you be interested if we could prove

to Y Suction Gas Producer
and  Producer (Gas Engine

would pay first cost in the saving in less than
one year?

COMPLETE PRODUCER PLANT
Pound Read thz names of Wise Power Users (partial list only) using Gas

Producer Power Plants, and saving §

H. P. Brooks Elevator Co., Minneapolis, Minn., 125 H. P.
Hermosillo Electric Lliht Co., Hermosillo, Mex,, 225 H, P.
Hﬂﬁr Write to l!'g:rl'etl!'ﬁllq;:"trlf Ll.t(;lt l;l}.,. {‘ll-t"l‘l:ﬂ.b mﬁl'l:‘lb... 60 H. P.
0 o . mahns, Neb,, - F.
Purdy Roller Mills, Purdy, Mo., 50 H. P.
Ch 1 Gilllam Electrle Light Co., Gilliam, Mo., 50 H. P.
arcoal. all of Hunkins-Willis Lime & Cement Co.. St. Lonis, Mo., 60 H. P.
Anthracite Lustre Mining Co., El Oro, Mex,, two 100 H. P.
Pea Coal Do e N York, N, Yo 125 H. P
al, them C. E. Hertline, New York, N. ¥., .
The Gamer Co., Ft. Worth, Texas, 60 H. P.
Coke, Archbishop’s Palace, Oaxaca, Mex., 16 H. F.
Lienit Sonors Mining & Development Co,, Nacozari, Mex., 30 H. P.
iEII e Y Caecsar Marburg, Hermosillo, Mex., 16 H. P.

7 H. P. up-=Suitable for all Power Purposes

WEBER GAS AND GASOLINE ENGINE COMPANY

BOX 358, KANSAS CITY, MO.

Plense mention Popular Mechanies whenm writing Advertisers,
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_ ' To Those Accepting
R e Our Proposition

DRAUGHTSMEN! TOOL MAKERS! MACHINISTS!
ELECTRICIANS! PATTERN MAKERS! EVERYBODY!
A Mew, Handy and Convenient Device for Taking Measurements is the

Wiet-Goethe Combination Gauge

Now Offerad
for the
first time
to
those
Interested

Full Size

L= P L
I ar 'uﬁ.-u.hﬂ._l—_‘_r_._—

The Scale is graduated to 64ths of an inch.
The Protractor in degrees and numbered,

Did it ever oceur to yom when called upon to perform some mechanical work to be confronted i
by almost insurmountable difficultles beecause you did not have handy the right kind of a tool to take
measnrements ?

Iz it practieal for any man to carry & comber some tool chest to take measorements?

Suppose you ecould earry in your vest pocket all in one instrument
An Outside Caliper An Inside Caliper A Divider A Btraight Edge An Angle Edge

A Depth Gange A Trv Bguare A Center Squore An Angle Protractor A Center Gauge
and many othe: combinations too nomerons to mention, but understood and appreclated at once by all
baving to deal with any kind of measurements,

We now present & tool which will enable you to fill all these re-

quirements and take all measurements, within its scope, accurately
and gulcklr.
t is made of superlor steel, carefully and thoroughly tested as °®

to its accuracy.

- It will be found to be a norel and valuable additlon to the tool
chest of any mechanie,

The practical men will find zonstant and novel uses for it under

any and all cirenmstances.

h It will enable one to solve all the different and difficult problems which arise in the shop or else-
where,
i dIt Iz so portable and convenlent—being small enough for the pocket—that it can always be at
an L

The gauge is made by first-class mechanics and no expense i spared to insare aceuracy. We
commend it as a finished and perfect tool for the varions nses to which It ean be put.

The combination gaunge is enclosed in a wveat leatherette case with metal trimmings, so as to be
conveniently earried in the pocket.

HERE 1§ A SPECIAL OFFER. READ IT.
Wa want to iner. ase the Subscriptien List to our Monthly Jonrnal 1
MUBERN M*E“INER?I The foundation of civilization rests on inventioms of new machinery. To keep abreast of
merhanical progress shonld be the ai f every intelligent man, Our publication kee

informed, and It lawritten so 811 can bngorstand it and the best lliastrated of its clase. MODERN MACHINEKY
costs §1,00 a year. We want to got you started reading this p;?or reifuluiﬁ and therafora make vou this offer,

%ﬂrnd us your saheeription, at nnoﬁ anclm!n%ﬂ. and we will mail you MODERN MACHINERY every month for onasalr
) toind yous momer Dou's T8y Sceapeing thia Qeob SICHE" whit 4o 433 BOmember Ges Deck ComiOrtom 1 Sisiatsned:
will re your money. Don't delay L] on; W -day. ember, money MOTTOw 5

If you are at present & snbecriber to ﬁ&ﬂiﬂ-ﬂiﬂ:ﬂiﬂh?m may take advantage of our offer, and we will extend your
subscription one year shead from present date of expiration.

Modern Machinery Publishing Co., Security Bldg., Chicago, Ill.
COUPON
MODERN MACHINERY PUBLISHING CO., 13 Security Building, Chicago Date

lemen:—Enclosed find £1.00 for which pleass send me MODERN MACHINERY for one year, and also send me one
1 WI'I,'%E?JE‘FBI QOMBINATION GAUGE FREE as advertised in your Joornal. It is understood that if I am dissatisfied that 1
may return the gange and my monesy will be refanded. .

-




ALL STEEL TRY SQUARES

TEMPERED BLADES

The Goodell-Pratt Try Squares were made to meet the demand
for a better grade than has heretofore been used by carpenters
and wood workers. They meet it at every point. & & &

F‘; ». R |“‘“*'T|‘[-= ]V}-ITTTj”i | ""‘i‘.'—l—[='i"-||'|": .
|
: 5 g 3 2 1
gﬁllT“-'.g;% BOODDELL FRATT COMPOANY

STEPERED ELARE  BREENFIELD MASS. UL B &

Made with graduated Ulades. The graduations
are put on witl dividing engines, ensuring absolute
dccuracy.

The beams have a patent rest, so that the tool
will lie flat on the work and stay there without
being held in position.

Handle is nickel-plated. BRBlade is highly polished.

No. 808, Length of blade, 6 Inches.
No. 00R. Lengih of hlade, 8 inches.
No. 910. Lengih of blade, 10 inches.

SRELTArg,, - BOODELL PRATT. COMPANY
A

A
S TerwenD mice ¢ BREENFIELD MASS. LS. A -

This tool is of the same high gquality, and in ail
respects is the same as the above, except that it has
no graduations.

No. 806. Length of blade, 6 inches,
No. 508. TLength of blade, 8 inches,
No. 810. Length of blade, 10 inches.

———————

ONE IN A BOX.

Write to-day for Catalogue No. 7, which tells
all about them, and about many other new tools.

GOODELL -PRATT COMPANY, Greenfield, Mass.

This One
(a8 s ] D J 1]
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Mechanical
Engineerin
Technica

BOORS

You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels,
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book
on any subject, published in this country or Europe, that is obtainable, through the

PoPuIaIzr Mechanics BooKk Dept.

every case we prepay in full all mailing or express charges.

Any book desired can be earned by securing

one or more subscribers to Popular Mechanics. State book wanted and

we will advise you how many subscribers will secure it. This is a very easy way to get the best books.

ENGINEERING

GAS ENGINES, With Instructlons for Care and
Working of the Same., By G. Lieckfield; translated
by Geo. Richmond., 120 lilag{-.s: Illustrated; 12mo.;
cloth. Price, $1. To which has been added full
directions for the management of oll englnes.

TRACTION ENGINE ITS USE AND ABUSE.
By James H. Maggard. Small 12mo.; cloth; illus-
trated. Price, $1. Revised and enlarged by an
expert engineer. Dweals In detall with the princi-
ples and parts of 4 trictlon engine; directions for
gtarting an engine;: use of gauge, try cocks, pumps,
governor, slide valve, ete.; water supply;: the boller,
ita care and management; methods of a good fire-
man; the engine; handling a traction engine. The
book iz teeming with practical points and sugges-
tlons put in very simple language and very effective
manner, It should be in the hands of every man
who runs a tractleon engine. The farmer and cream-
ery operator, especlally, should not be without it

HANDBOOK OF MODERN STEAM FIRE-
ENGINES. (Hoper's Engineers’ Handy Book ser-
les.) Price, $§3.00. The only book of the kind
ever published In this country. Containg descrip-
tions and illustratlons of all the best types of steam
fire-ongines, and fire pumps, Injectors, pulsometers,
inspirators, hydranlic rams, ete.; and treats more
extensively of Hydraulics than any other book on
the market.

SIMPLE PROCESS FOR ESTIMATING THE

HORSE POWER OF STEAM ENGINES. By Ed-
win R. Keller, M. E. New edition. Price, Bb0c.
Contalng  varions  methods  of estimating and

caleulating the horse power of bollers and engines
and ascertaining the power required to run line
shafts, individual machines, ete., ete

MODERN MACHINE SHOP TOOLS. By W. H.
Vandervoort. Large 8vo. G55 pages; 673 illostra-
tlons: cloth. Price, $4. Just out, this “master-

plece of the machine shop,” no machinist ean afford
to be without It. Treats the subject of Modern Ma-
chine Shop Tools in a concise and comprehensive
manner. BEach tool is considered from the follow-
Ing polnts: Flrst—Its construction with hints as
to Its mannfacture; second—its operation, proper
manipulation and care; third—pumerons examples of
the work performed. A book in which the appren-
tiee will find n thorough course of instruction, the
mechanle a valunable manual of practice and the
guperintendent and foreman many valuable sugges-
tions. Im fact, it Ig In all respects the most com-
plete, concise and useful work ever published om
the subject. Of incalculable value as a work of
reference, In 34 chapters.
PRACTICAL GAS ENGINEER. What It Is
and How To Do It. Cloth. Price, §1
RECORD BOOK—VALVE SETTING. By A. B.
Low. 120 pages; quarto; stiff covers. FPrice, 60c.
By A. B. Cullen. 63 pages;

For the unse of marine engineers.

WATER WHEELS.
12 plates; guarto; cloth. Prlee, $2. Of all the books
om Panw and Hydraullc Motors this is one of the

most practical. Treats of the construction of horl-
zontal and wvertical water wheels.

COMPRESSED AlIR: ITS PRODUCTION,
USES AND APPLICATIONS. By Gardner D,
Hiscox, M., E. 4th edition, revised and enlarged;
8§20 pages: 5645 illustrations; eloth. Price, §a.
The most thorough and comprehensive treatise on
the subject of compressed ale that has ever been
published. Well printed and substantial. No phase
of the subject is omitted. Is a complete compen-
dium In 38 chapters, valuable for reference and for
gtudy. Contents: The physical and operative prop-
erties of air from a vacuom to fts liquid state; Its
thermo-dynamice; compression, transmission and
uzes as a4 motlve power In operation of stationary
and portable machinery In engineerlng, mining and
manufacturing work; alr tools; alr lifts; pumping
of water, acids and olls; the alr blast for cleaning
and painting; the sand blast and its work: and the
numerons appliances In which compressed air ls a
most convenlent and economieal transmitter of
power for mechanleal work, rallway propulsion, re-
frigeration and the warious uses to which com-
pressed alr has been applied. Contains a list of
patents on compressed alr from 1875 to date, and
40 tables of the physieal properties of air, its com-
presslon, cxpansion and the volumes required for
varions kinds of work.

ELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. By
Slingo and Brooker, 346 illustrations; 1Zmo. Priece,
£3.60. This new and revised edition contains all
data and formulae relating to this branch of elec-
trical application.

ENGINEERS' PRACTICAL TEST, Actual size,

Gxdly Inches: stiff silk cloth. Price, 81, A guide
for all men in or about power plants. Indispensa-
ble to engineers, mechanics, machinlsts, firemen,

ete. Tells how bollers and engines should be man-
aged. All about gas englnes, engineers’ license ex-
amination gquestions and answers.

Jr

MECHANICAL ARTS SIMPLIFIED.
Dixon, eomp.
illustrations.
taining a thorough electrical
haustive treatise on lce making and a large collee-

Ey D. B.
487 pages; actoal slze, 8% x514 inches;
Price, $1.50. With an appendix con-
department, an ex-

tion of miscellaneons practical examples. A thor-
ough and orlginel reference book for architects, iron
workers, boller-makers, contractors, clvll apd me-
chanical engloeers, firemen and Ice machine men.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

VAN NOSTRAND SCIENCE SERIES. I18mo.
Boards, &0c, each., Amply lllustrated when the
subject demands. Put op in a uniform, neat and
attractive manner., BSubjects are of an eminently
selentifi¢ character and embrace a wide range of
toples. The followlng ecltations may be noted as
types of this notable set:

THIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C, BE. drd American
edition. Revised and tpnrt]jr re-written, with an
."[l [ﬁndﬁ uﬁ “Theory of Chimney Drnugﬁt," by F.

ek,

STEAM BOILER EXPLOSIONS., By Zernh Col-
burn, New edition, Revised by Prof. R. H. Thurs-
ton. Price, S0c.

FATIGUE OF METALS UNDER REPEATED
STRAINS., Price, 60c. With Varlous Tables of
Results and Experiments. From the German of

Prof. Lundwig Bpangenburgh, with a preface by
8. T. SBhreve, A. M.

TRANSMISSION OF POWER BY WIRE
ROPES. Price, bBie, . 8. N.

By Albert W. Stahl, U
Second editlon. Rerlnen{
BY <COM-

TRHANSMISSION OF POWER
PRESSED AIR. Price, G0c. By Albert Zahner,
M. E. New edition in press.

GAS-LIGHTING AND GAS-FITTING. Specifica-
tions and Rules for Gas-Piping. Price, Hde, Notes
on the Advantages of Gas for %ﬁuklug and Heating,
and Useful Hints to Gas Consumers. 2nd editlon.
[I:te—wrltten and enlarged. By Wm. Paul Gerhard,

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BEGINNERS.
Comprigsing the Elements of Electricity and Mag-
netism as applled to Dyoamos, Motors, Wirlng, and
to all Branches of Electrical Work,. By Norman
gg:lmeldor. 54 fillustrations and 6 tables. Prlee,

.

DRY BATTERIES. Especially adapted for Au-
tomobile, Launch and Gas Englne Work; Medical
Coils, Bells, Anwnunciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a battery. 30 fllustrations. 25c,

SMALL LECTRIC MOTORS. How to make
and use them, Including design, examples of small
maotors and their applications, speed controllers,
starters, fuses, ete. 48 {llustrations. Price, 25e.

SIMPLE SCIENTIFIC EXPERIMENTS. How
Lo rform entertalning and instructive experiments
with simple home-made apparatus. 08 llustrations.

MODEL BOILER MAKING., Contains full in-
structions for designing and making Model Station-
ary, Marire and Locomotive Bollers, Fully illus-
trated. Prire, 25c.

METAL WORKING TOOLS AND THEIR USES,
A Handhook for Young Epgloeers and Amllrentiees.
Shows how to use simple tools required in Metal
Working and Model Making. Illustrated. 25c.

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first Introdoetion to the study of the Locomo-
tive Eopgine, their Deaiﬁu, Clonstruction and BEreec-
tion, with a short catechism. 26 illustrations, 25c,

ACETYLENE GAS, HOW TO MAKE AND USE
IT. A practical handbook on the uses of Avetylene
Gas, sultable apparatus for its generation, hints on
fitting up, ete. 34 illustratioms. Price, 25,

JOINT WIPING. Practical hints om, for bhegin-
nera In plumbing, describlog in detall the wvarious
operations and fully illustrating them from actual

work. Price. 2be.

WOODWORK JOINTS.,. How to

where to nse them. Mortige and tenon joints, lap
jointe, dovetnil jolnote, glue joints, scarfing joints,
eireular work, with 137 illustratlons. Price, Z5e.

DIAGRAM OF THE CORLISS ENGINE. A

make nand

large engraving %i\'ll:lg full particilars, Explanation
of flgures. 13x19 in. Priee, 25c.
ELECTRICAL CIRCUITS AND DIAGRAMS,

Illustrated and explained. New and original draw-
fngs compriging Alarms, Annunciators, Automobiles,
Bells, Dynamos, Gas Lighting, Motors, Storage Bat-
terles, Street Rallways, lephone, Telegraph, Wire-
fesg Telegraphy, By Norman Schoelder. 5.

HOW TO INSTALL ¢ HELLS, AN.
NUNCIATORS AND AL 8, Inclodi tterd
Wires and Wirlng, Circuits, Bushes, Bells, Burglar
Alarms, Fire Alarms, Thermostats, Annunclators,
and the Location and Remedying of Troublez. By
Norman Schnelder. Price, 26c.

=

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE. By John
Lord Bacon, Instructor in Forge Work, Lewis In-
gtitute, Chieago. 262 pages. Cloth. Price, £1.50.
Contents; General description of forge and tools;
welding, caleulation of stock for bent shapes:; up-
getting, drawing out and bending; slmple forged
work; calculation of stock and making of general
forging; steam hammer work; duplieate work: man-
ufacture of lron and steel; tool-steel work; tool
forging and tempering; miscellaneong work; tables,

LOCOMOTIVE OPERATION. By G. A. Hen.
derson. 536 ges; 1llustrations. Cloth. Price,
£3.60. The object of this work ls to give n com-

plete and systematie discussion of the theory and
practice of locomotive operation with the results
accomplished and the effect of the actlon upon the
various parts, as well as the amount of fuel and
water needed to perform soch needed work, rather
than an excluslve treatise npon the mers manipula-
tion of the machine. The order of contents is:
Inertla, steam action, resistance, slipping, braking,
steam capacity, hauling capacity, water consump-
tlon, fuel consmmption.

TEXT BOOK ON ROOFS. By Mansfield Merrl-
man., Part I. Sixth edition rewritten and enlarged.
326 pages: illustratlons. Cloth, Price, $3.50, he
contents Include treatises on stresses in roof trusses,
Lhighway bridge trusses, railroad bridge trusses,
miscellaneous trusses, deflection and ioternal work,
historical and critical notes,

WIRELESS TELEGHRAPHY.
Collins, 600 pages; illustrations. Cloth. Price,
%$3. Describes the history, theory and practice of
wireless telegraphy in a way to rouse the enthusi-
asm of the layman, as well as the professional. A
happy regard for detalls and minor points makes
the whole a remarkably clear and Interesting ac-
count of the Sclence,

MODERN ELECTRICITY. By Henry and Hora,
356 pages; 160 fllustrations, Cloth Price, §1.
Thoronghly accurate and sclentific in Its explana-
tion of X-rays, wireless telegraphy, radium, trans-
mizsion and distribution, power stations, wliring,
and written in ulain Engllsh. An essentlally prac-
tieal handbook for students, apprentices and elec-
trical engineers.

ARITHMETIC SELF TAUGHT. By Bpangen-
berg. 228 pages. Price, 6be. Undoubtedly the best
book published for students of arithmetic. Do not
despalr because through neglect you have forgotten
what you once koew about thiz branch of math-
ematics. This new method requires no teacher.

YOUNG ENGINEER'S GUIDE. Neéw edition re-
vised and enlarged. 254 pages; illustrations. Price,
$£1. Covers the entire subject of care, management,
operation, repairing, englneer's license and wvarlous
poiots of equal Importance, and is endorsed by lead-
ing engineers in all parts of the cocntry.

HOW T0O RUN ENGINES AND BOILERS. By
BE. P. Watson; illustrated. Price, £1. Written In
plain language and well adapted for use as o text
ook by the engineer aod boller maker,

MODERN COTTAGE ARCHITECTURE. de
M. B. Adams. Large quarto; 79 pages; illustrated.
Cloth, Price, £4.60. Contalns an Introdvctory ee-
say on cottage building and notes on the subjects,
lllnstrated from works of well koown architects.

UNTECNICAL ADDRESS ON TECHNICAL
SUBJECTS., By James Douglas, 90 pages. Cloth,
Price, $1. Contents: The characteristics and con-
ditlons of the technleal progress of the nineteenth
century; the development of Amerlean mining and
metallurgy and the equipments of a tralning school;
wastes In mining and metallurgy.

By A. Frederick

Il P il = -

FOR SALE BY POPULAR MECHANICS,

JOURNAL BUILDING, CHICHGO.
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@ {\!j} Q) L b are the recognized standard for accuracy, work-

manship, design and finish, Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays
to use GOOD tools. You get a better quality of bread and a good deal

more pleasure.

USE STARRETT TOOLS

We make hundreds of different tools, Ours is the largest
plant’in the world where nothing but fine mechanical tools are
made. All these tools are fully described and illustrated in our
Catalogue No. 17AP, which you may have by sending us
your address. There is a good deal of valuable information
in its 176 pages which it will pay anyone who uses tools

L. 5. STARRETT

to have.
THE L. S. STARRETT COMPANY

ATHOL, MASS,, U. S. A.

RUBBER AS AN INVESTMENT

{8 sure to wleld large returns. The owner of a bearing rubber orchard recently ra-
fused $1,250.00 per acre for it. Had you been in his place you would have done the
same, for it s worth more.

WE ARE PLANTING RUBBER

which in a few years will be worth the price above gquoted, but which wou ean now
purchase for less than one-fifth that amount, per acre. Is not such an Investment
worth while?

Meanwhile your money is not Idle, hut earning & larger rate of imnterest than
your savings account. We have just pald

DIVIDENDS OF 8 %

to our Investore, earned from side crops. Besides rubber, we are planting and rals-
Ing sugar-cane, casszava, oranges, hogs and ecattle.

Our dividends will become larger anbaally until rubber comes into bearing, when
they will amount to 50 per cent or over.

To plant the remainder of our 5,000 acres we are offering Plantation Certificates
on terms within reach of all. The proposition iz absolutely safe. It is being man-
aged by men of experience and ability. Remember, we don't want your money until

¥you are satisfled that our proposition s genulpe, Don't fail to WRITE NOW for our
{llustrated lterature. It costs you nothing.

PAN-AMERICAN PLANTERS C0., 153 LaSalle St., Chicago

Please mention Popular Mechanics when writing Advertisers,
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Ridpath’s History of the World

“THE WORH OF THE CENTURY.”
EVERY MERIC.&N CITIZEN SHOULD ENOW HISTORY, not only the history of our

own country, but the history of the whole world., In
these history maklng days It ls a positlve misfortune not to have thiz kpowledge, In no other
way can we [ntelligently judge the events of the present except by some knowledge of the past

in hiz recent speech in Chicago, re-
President Roosevelt ot irkipei B

ferred to the many

pa=t, all of which =ave our own have gone down on the rocks of disaster. Do
you know what those rocks of dizaster were? Do you know the causes of
the downfall of Greece and Rome and all the other nations of the pnut?
Can you intelligently diseuss the greal historical happenlngs of the present?
In one way and in one way only can you understand the eventa of the past or
prosent—by  knowing history, There s one satlsfying history of the whole
world, just one, Ridpath's is the only one,

The Failuse of Mereill & Baker. Publishers

finds us with a few sets on band of this, thelr greatest pablication, which we must sell to pay adver-
tising bills, and for theze few =ets the PRICE FITS YOUR PURSE, and our terms are =0 easy as to
bring this monumental work within the reach of all. The sets arc thelr latest editlon, down to the fall
of FPort Arthur, new, just from the bindery, beautifully bound in half morocco, We will sell them at

A VERY GREAT BARGAIN

Hundreds who read this have deeided to buy Ridpath some day; now s the time. No need for
us to tell you about Ridpath. The English-speaking world has pronounced this the only history of

the waorld worth having

2 4 said, T am familiar with the merits
President McHinley ' i iteyor
the Waorld and cordially recommend It to the scholar as well as
the plain people generally.” Rildpath is generally conceded to he the
greatest history ever written, It ls truly “the work of the century,’’

A RECENT SUBSCRIBER writes: “Ridpath's History
received and found entirely as represented.  Have read the
work through twice In the past. It has a charm and Interest
found in no other history. I love Ridpath and consider this
the most valuable sel of books in my library,”™

Signed, H. LEE FORDING, Buffalo, N. Y.

RIDPATH is complete in nine large Royal Octavo volumes,
each volume is 11 inches tall, 8 inches wide and 2 inches thick:
the complete set boxed weighs 65 pounds, It contains 400K
large double column pages and 2000 splendid illustra’ions of
the most important events in the world’s history.

YOU SHOULD BUY RIDPATH NOW

&

P < Mail

R i nerally needed the Greatest History el i
BECAUSE 1t }:j.-uﬁ"wrim-ﬁ. co ry o {mﬁn
BECAUSE it is the Only General History recognized as an F

authority. i WESTERN
BECAUSE you should know history In these nistory making " NEWSPAPER
days, < ASSOCIATION,

; 7204 Dearborn St.
7y Chicago.
< Please_wend me Ridpath
o el
#ticulars offer n
d hanics, October. i

NAME 1vareavnrvensares sonsees .

BECAUSE it is so beantifully written your children will
learn to love L

BECAUSE this Is vour chance to buy it much less than
ever before.

BECAUSE you !‘IEIE_'-' pay in small sums monthly, if you
prefor.

i
¥ " ADDRESS .ooevvvneiiiensnnnsees ..
T A e TN A e,

SEND COUPON for Sample Pages and we will write you fully.



PATENTED (N VURITED BTATES, CANADA, FRAmMCE,
GERMANY AND GREAT BRITAIN: PATENTS PENDING

Bolts before and
after using the
Hawkeye . .

. 200 Hegunlar
o. 400 pame as No, 200 only full
THREAD OUTTE gt'fkﬁl L rdwely for Tnglish
ig8 i wWrono or .
PUEE Wekec, HAD e Iﬁ trade, :ur:iuhasilrlth

forei
Wiil Bemove “Neverslip™ and “"Rowe'™ Calks ‘I'F'ithﬁf:r“if style of thread, if

nted.
Best esch This wrench shonld be In the tool bex of every menhauit. Wil be malled on
F“T::tm-m recelpt of $1.00. Better order one today.

Has M U T Manufactured by
Any Wreach nade GHe HawKeye Wrench Co., Marshalltown, Ia.

ELECTRIC
LIGHT Outfits

STARNDARD I-'f"_."l‘El-'HE:\'T; FOR
Residences, Yachts, Launches, Etc.

Best Material, Thoroughly Practical,
Over 13{] in our 60-page ca.taingue.

Address I LECTRIC L Il|HT DEPT.,

Richardson Engineering Co.,
HARTFORD, Conn.

FOR ONE YEAR?

Cannot fail to please any man and Fill in address and malil
will please him for twelve months with One Dollar at our risk.

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET
g CITY STATE

and notify party named above that the subscription has been paid for, and is sent with the compli-

If You Like “Pop.” Why Not Send it to a Friend
:
i

ments of
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W:ll You? Not Can You!

! I* very man can, if he will, inerease hh knowledge, and
| thereby his salary, by improving his spare time, Your pay
depends on your knowledge ; th erefore you contral your
own salary, If you are ge tti ng small pay itis because you
are doing a grade of work that hundreds of others can do '
equally 1.1.1-'1% Cur instruction will fit you for a higher

w I"I.Ell'_ m your present line, or in |nr'l||f-. ' diff t!l':'Tlr ine. .
i Mg firmis are eagerly searc hin g for e eers capable of di-

il recting their vast enterprises, to whom they can pay sala-
b ries as great as grooo00 2 year, The Engineer is not the
man in overalls 'l.'.i!'.'l the oil can and waste in his hand.
He is the man who designs the engine which the other man
runs. He is the master mind who conceives, plans, and
directs the work of hundreds of other men.

- |ENGINEERING

TAUGHT BY MAIL ‘

If you cannot go to a tec hnical school it can be brooght
to your door by the postman. Our stodents study under
8 the direction of the same teachers who have charpe of the
laboratories and classes of Armour Institute of Technol-
y ony, thus bringing for the first time lu{'rl:_1r1w.'r|1|;, corre-
1 ||||'| nce stidents the standards and thoroughness of
ident school instruction, Sfwdends desiring (o condinue
heir st ies an d take a depvee in vesidence will be given
wper credit by Armonr Institure of Techmology.

You are no different from the thou h-HIk"" of others wh 10
have succee -ded by this means, an d yor can, if you =il
If you wwill, you will write tn. ay for full in rJr11.|..-1‘|r1n 1e-
garding the course needed to At you fora position 1I1 ” e
course marked “X." This costs you J1-:ﬁl:'||111|:- wmeithe
ewdld B brd .r.rgar.l agent to aunoy you for all timeldo come
H'e emplo ) agents. Al i ney faid by the stwdent 15
tised in "H'."F" detine ra..* '!f:r fen

Tuition fees '1 & moderate - frmn £10 up—and may be
paid in small monthly p.‘n.. ents.

COUPON — CUT OUT AND MAIL TO-DAY

Plense sennd me X0-page handbook, I am interested 1
in the cowrse marked ** X

Merhanical Dirawing
leetrical Enginesring
1% Work =

e =

> _ <P

| Engincering
and BHuilders'

e [l Comrse

. YVontilation, and Woalen and Worsted Goods
Inmhing Coures

Stationary Engineoring Knit Gesndle Coanras

Marine |'- L phl] L. J00 B ¥ Conrae
aenimod Tainerring ifitting o enEiner-
Structursl Engineering

Nama, . ¢ A Age
ORI o o b A R N TR S P -
Peguiar Methnslen Oot. 05,

'MAIN BUILDING AMFRICAN ScrooL oF CORRESPONDENCE

ARMOUR INSTITUTE OF TECHNOLOGY nt
g Armour Institute of Technology
CHlCﬂGQ ILL., U.5.A

Please mention Popular Mechanics when writing Advertisers,
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A STRONG ARGUMENT BUT NO PICTURES—READ IT

The Phillips Seven Powers in One

—DUPLEX GASOLINE FARM MOTOR—

Can be used on the farm for any work a farmer has to do

He doesn't have to call in his neighbors to grind his [eed, cut his ensilage or fodder, neither does
he have to run a GREAT BlG 8 H. P. EXGINE to pump water and run his cream separator that only
takes 1% H. P.; he can't afford to do this; it takes too much gasoline.

Every farmer needs an 8 horse power engine at ofttimes and only about 2 horse power most of the
time. Most farmers can't afford to put o much money In a big engine, and so limp along with a
2 or 3 horse power engine when they would really like an 8 horse power, and Iif they could get

A First-Class 8 H. P. That Does Not Cost Any More Than the Common 4 H. P Engine to Buy

and onesthat would RUN ON AS LITTLE GASOLINE AS ANY SMALL ENGINE when dolng a small
engine's work; one that the farmer could use anywhere and any place thateany 2, 3, 4, 5, 6, 7T or B
horse powar engine could be uscd, either as a mounted engine or as a semi-portable, or a stationary, on
a foundation, or as a marine engine, If desired—I =say, if the farmer could get ALL THIS IN ONE,
providing the engine was as simple and durable as the old fashloned kind, that he would then have
Just the ideal farm power. The WONDERFUL PHILLIPS FARM MOTOR is all this and more.

Let Us Tell You IMore About It. Write for Circular No. 23

PHILLIPS MOTOR WORKS, 415 Tacoma Bldg.,, CHICAGO, ILL.

Correspondence solicited regarding complete ma=ine motor outfits; also nutomobile motors, transmissions, eto.

Pl

MYERS =™ TOOLS

o

Height, over all, 14 inehes; Length, exclusive of handles, 18 inches; Weight, boxed, 100 lbs.

A newly invented machine that enables a carpenter, machinist, blacksmith or any “handy man' to do, st home, practically all
kinds of work that can be done in regular shops. With its mumerous attechments it may be used in Forging, Drilling, Boring,
Grinding, Bawing (wood or metal), Grooving, Buffing, Saad-papering, Thread-cutting and in many other ways. A tool-stesl hardie
goes with the anvil, Haos vise with 4-inch face, pipe-vise, saw-table and gauge adjusted to mitering. Our smallost size circular saw
t6-inch) saws inch lumber,

Has gut gears, and may be operated by hand, foot or motor power. The S-pound fly-wheel imparts Wonderfol speed and
momentum. Mot an ordinary, cheap “‘repalr kit," bat & real msachine, made from the best of materials, and does absclutely tros
work. All of our attachments such as suws, emery-wheels and drills are the best standard makes. Our Machine-Tools are guaran-
tred both as to materials and workmanship. Big demand for them in towns and cities sawell as in the country. Bold direct by the
manafacturera to weera at reasonable priceswith liberal discounts to Manoal Training Bshools. Write for deseriptive ciroolar,

MYERS MANUFACTURING CO., 65 .Wabash Avenue, CHICAGO

e
Please mention Popular Mechanies when writing Advertisers.
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BURNING CARTRIDGES NOT DANGEROUS

Startling Demonstration--The Men Who Make Ammunition Fearlessly Stand Near
While 68,000 Rounds Are Consumed in Fierce Fire

To prove their assertion that eartridges
and shells may be consumed in roaring
flames without danger to bystanders, a com-
n;tttee- of ammunition makers stood within
20 'L of a roaring fire in the midst of which
were 68,000 rounds of the explosives. The
tests lasted 30 minutes and no one was hurt,

This startling exhibition was made before
the convention of the International Asso.
ciation of Fire Engineers, at Duluth, to
prove the elaim that firemen need not hesi-
tate to come within working distance of a
burning buildinge containing ecartridges and
ghells,

The demonstration was on account of the
contemplated increaze in insurance rates on
buildings containing ammunition, such as

bardware stores, ete. Previous to the fire,
the following statement was made:
“Ammunition in a fire does not explode
simultancously. We make this statement
advisedly and emphatically after many
years’ experience. Gunpowder in bulk, that
is to sayv, in kegs, will explode with force.
One keg exploding may tear open the ad-
jacent kegs and the- flash of fire from the
first communicate to the second, and that
in tarn to the next, with such rapidity that
the explosion is practically simultaneous,
At first thought there would appear to be
no reason why ammunition should not aect
in the same way, but as a matter of faet,
it does not. An exploding eartridze has not
sufficient force to tear open the adjacent

|2
Firemen Extinguishing the Fire at a Distance of 20 Feet During Rapid Discharge
of Cartridges
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cartridge and therefore eannot communi-
ciate fire to the powder charge of its neigh-
bor, Each cartridge in the fire explodes in-
dividually, and explodes when its particn-
lar primer is bheated to the flashing point,
but the flash from this eartridge cannot set
off the adjaocent cartrideze. Conseqguently,
instead of having a simultaneous explosion,
we have a serles of explosions of the in-
dividnal eartridges, and when theite is a
large quantity of ammunition burning these
explosions  follow in  rapid suaceession,
pounding like rapid musketry fire.

“The danger from fiying fragments of ex-
ploding cartridges is by no means a serious
matter., The cartridge shell unsupported
by the gun chamber readily bursts at the
tirst indication of pressure, and this allows
the zases to escape at a low pressure. 'I'he
escaping gas expends Its energy in tearing
open the shell rather than in throwing the
bullet, and as there is nothing to resirict
the escaping gas, It has but little propul-
sive force, Frequently the heads of the
cartridges are torn off and thrown some lit-
tie distance, but the bullets scarcely ever
fly. In other words, the heavier parts of
the ecartridze remain behind and only the
lighter parts are thrown out, and they are
thrown with wno foree or velocity; in faet,
a fireman may keep well beyvond the range
of fragments thrown from the fire and still
b easily within working distance and as
close as the heat of the fire would permit.”

The Western Fireman, whose editor was
a cloge witness, stntes that for the test a
frame building was constructed, in which
was placed 65,000 rounds of ammunition.
The cartridges ranged from 22 eallbre to
50-110 high velocity kind. Also shot shells
loaded with black and smokeless powder,
and rifle and pistol cartridges of various
kinds, The house was made as combustible
as possible with a chimney on the roof ex-
tending 6 ft. above, The building was then
filled with excelsior and fine dry wood and
get on fire, and to insure a hot, rapid fire,
6 gallons of kerosene was poured on the
mass. The ammunition had been unpacked
from the wooden shipping eéases and re-
mained in pasteboard boxes, just as it is
digplayved in a store,

At the end of twenty minutes half the
ammunition was destroyed, and the firemen
tore some boards from the side of the hounse
and put out the fire. 'The test proved all
the ammunition makers claimed. Several
persons who approached within twenty feet
of the fire were struck hy flying fragments
of cartridges, but in no case was the velocity

POPULAR MECHANICS

of the pieces safficient to eause discon-
fort. In other words the bursting of the
cartridges was not uunlike the popping open
of corn or chesinuts when heated.

The exhibition was conducted by the
Winchester Repeating Arms Company, the
[UInion Metallic Cartridge Company, the
United States Cartridge Company, and the
Peters Cartridze Company.

—_——————

AUTO TRACK RACING TO CEASE
Indications ave that the aunto track racing
will be abundoned, in this country at least,
g0 far as the better class of people are con-
cerned.  One fatality after another of en-
thusinstic anto men has brought about the
result.
Ex-Chairman
Automobile Association,
concisely ns follows: I dc-vt belileve in
the racing game anyway. [ can see no
utility in it. 1t does not demonsirate any-
thing of value to the true automobile sport

Tewple, of the American
states  the case

“Toying With Death"*’

or to the industry. The mere matter of
specd does not need demonstreation in that
way. Every one Eknows that antomobiles
can be bullt to run faster than they can be
driven with safety, so what is the use of
such contests.”

This sentiment finds echo from prominent
auto ¢luh men all over the country and will
donbtless result in action,
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COMBINATION CHEMICAL FIRE ENGINE

AUTOMOBILE
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AND HOSE WAGON

A now invention in the line of fire protec-
tion apparatus is a combination chemical
fire engine and hose wagon using steam for
its motive power and always ready to start
at the =ound of the alarm, merely upon the
motorman mounting to his seat and opening
firet the fuel valve and then the =steam
throttle.

The combination wagon is Dbuilt with an

dinmeter with 4 in. =z0lid rabber tirex, pro-
vided with bolt head and protecting flanges,

The machine is very strong, capable of
maintaining uniform speed on long runs,
ocan be stopped quickly and is deeclared to
he cheaper, all items eonsidered, than the
horse-drawn combinations. New  London,

Conn., is the tirst city to install one of these
machines,

““Always Heady to Start’

iron body on a channel steel frame aml the
body is mounted on four elliptic springs.
The wheels are small and rubber-tired. The
machine has capacity for 1,000 ft. of 214 in.
colton rabber-lined hose, has a 35-gal, chem-
ical cylinder on each side fully fitted up,
and the equipment throughout iz large and
complete.

The fire-tube design of hoiler is used, he-
canse of its great reserve power, useful in
climbing hills or traveling over rough roads.
When the apparatus is in motion on the
street, ga=oline is the fuel nsed. and at the
engine bouse steam pressure 15 maintained
hy a gas burner. The gasoline burner is
built entirely of steel and iz controlled hy

regnlators.  Two engines, working indepen-
dently, are connected, one to each rear
wheel, for driving the machine. These en-

rines are of the double.cylinder type, high-
gpeed and double-acting,

The running gear haz an 8-ft. hase and
56-in. tread. The wheels are 36 in. In

CLAY PRODUCTS A GREAT IN-
DUSTRY

There are in this country 6,069 concerns
engaged in converting clay Into manufac-
tured produeciz; the average ountput for a
year being 521,583: the total value amount.
ing to $121,000,000 for twelve months, Of
this the greater part was brick and tile,
valued at 105000000, The leading produc-
ing states in their order are, Ohio, Pennsyl-
vania, New .Jersey, [llinois and New York.
Ohio shows a record of over 25 000,000,

The average price thronghout all the
states wins for common briek, of which 8.
665,000 thousands were made, $5.97 per M.;
paving brick =old for an average of $10.28.

Sand-lime bricks now seem to bhe con-
gidered o sueeess; 57 plantz earned $463,-
ool The rapid increase in the use of
cet ent blocks is likely to reduce the vol-
ume of eclay products, or at least to eur-
tall their previous vearly increase.
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FREIGHT AND PASSENGER COL.-
LISION

The effect of a head-on collision which re-
cently occured on the Nickel Plate road,
near Cleveland, is vividly portrayed in the
ilastrations. Twelve persons were Killed
and many more injured: the greatest harm

Telescoped

was done to those in the smoker which was
telescoped, A fast passenger train running
50 miles an lhour ran into a freizht train
which was standing still. Failure of the
freight crew to obey orders and further
neglect in flagging the flier cansed the acei-
dent. Engineer Toole of the passenger re-

MECHANICSE

fuzed to jump, was eanght in the wreck and
slowly scalded to death before the eyes of a
helpless crowd.

TRANSPORTATION OF BANANAS

Une company alone imported 26,000,000
bunches of bananas in a single year, re-
quiring 72 steamers. The trausportation
of the fruit is peculiar; it must not get too
warm or it deeays, nor too cold or it will
never ripen, it being always shipped green.
The latest improvement iz the erection of
cooling sheds, into which an entire train is
run at one time, and cold air iz pumped
into the tops of the cars, thus reducing the
temperature to exactly the degree desired
In winter warm air will be used. The
blower has a ecapacity of 50,000 eu. ft. per
minute, and an electric alarm in each car
rings a gong when the proper temperature
is reached.—Condensed from Ice and REe-
frigeration, Chicago.

- -
- -

SECRET TELEPHONE EXCHANGE

An electrical expert has invented and put
in practical operation, a telephone exchange
in which the hello girl eannot listen to the
conversation. The next enecroachment on
officlal perquisites will be a postal card
which cannot be read en route. The sys-
tem of switchbboard wiring by which this is
accomplished is said not to he specially
complicated.

“The Passenger Train Was Running 50 Miles An Hour"'
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FAN=DRIVEN ICE VEHICLE

The **Aéro-Motor''--An English lc: Craft that Will be Tested During the Coming Winter

Motor ice yachts and ice vehicles of all
types. will, beyond doubt, create great in-
terest during the coming winter. Among the
many machines whichh will be tested is an
English deviee ealled an “airo-motor,” and
will utilize an idea tried in this country
several wyears ago—that of propelling the
sledge by means of a revolving fan or serew.

The fan used in the English machine Is
four-bladed, is driven by a gasoline engine
and may be attached to either o motor-car
or to a sled. The inventor. J. Bruce Mac-
Duff, expects great thinggs of his machine
and snegests that the aéro-motor sleigh
may supplant dogs for use In Arctie and
Antartic explorations.

SUPERINTENDENTS SHOULD SUPERINTEND

It i= of the highest value to have a super-
intendent  who  possesses  the practieal
Enewledge mind experience to do any piece
of work which comes Into his shop. To
have liim take off his coat and do the work
except in the ease of some unusual thing
where he does so to show his men bow, is
not considered advisable.

In a paper read befere an association of
foremen the superintendent of motive
power of the C. & N. W, Ry. says:

“Yon men have no business to have yvour
coats off when on duty in vour shops un-
lezg you are warm. You have no business
to take the tools out of a workman's hands

to do bis work, Your business iz to =ecure
re=ulis from the other men's work. If 1
tind that a foreman boiler maker on my
road is doing the work that his men ounght
to do 1 begin to think that Le had better
keep using the hammer and ehisel.”

Ability to do things is all right; the do-
ing of them iz another matter. Proprie-
tors make a mistake when they allow or
expect a saperintendent to work with his
hands when he ought to be working witn
his bead. It's an extraordinary man who
can do both successfully at the same time,
and =uch men do not remain superintend-
ents very long,
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GRANITE COLUMNS WITH STEEL
CENTERS

Unique Combination of a San Francisco Architect

The Merchants Exchange new building in
san Franciseo possesses a remarkable fea-
ture, which =20 far as we can learn is the
first of its kind, The massive granite
pillars which support the great building are
hollow and contain solid steel columns,

Steel-Centered Granite Columns 40 Feet High

This building is fourteen stories high;
the two lower stories are of granite and
the other twelve of very handsome pressed
brick ©On each side of the main entrance
are two enormouns fluted granite pillars. At
the Dhase each pillar is 6 ft. in diameter;
they taper slightly and are 5 fi. across at
the top; each being 40 ft. high,

Before the massive and shapely columns
were put in position, when the great build-
ing had reached the first story, hoth the
contractors and architeet concluded that
they shonld be strengthened in some man-
ner. Alassive though the granite pillars
would be, yet the weight they were required
to support was enormous.

To Increase the strength it was deter-
mined to build the pillars in short sections
and to bore out a hole in each section 16 in.
in diameter, This long hole of 40 ft. was to
contain a =olid steel eoluvmn 16 in. in
diameter. It proved a slow, tedious, and
painstaking task to eut a hole throngh the
bloeks of granite. This was accomplished
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by means of a ecireular saw, the core be-
ing “trepanned.”

The euntting was done with the utmost
precision: 2o very accurate that the sections
fitted together with the utmost nicety, the
flutings being perfect. As each section was
bored out it was lifted by a derrick and
fitted over the steel column. Whatever lit-
tle space was left between the steel pillar

and its granile casement was filled with
liquid cement.  This, hardening, made one -
s0lid mass,

The two columns were then placed in
position, and the building proceeded. Each
pillar contains 13 sections, the joints being
united with cement,

That the building has sufficient support
is not denied, though some architects ques-
tion the utility of the plan, claiming that
it Is extremely difficult to divide the load
between steel and granite, the resistance
of the twec not being equal. *Une or the
other is really carrving the load,” says a
prominent Chicago arvchiteet, “although the
gteel center undeniably holds the circeular
stone #ections that compose the pillar in
place”

el
-

ARMY MOTOR WAGONS WITH
WOODEN WHEELS

Built strictly for busine=z and with no
consideration for the comfort of the passen-
gers is true of the new army motor wagons
built for France. However, they carry great
loads at a gpecd of 15 miles an honr on good
roads, and are guaranteed not to stampede
under fire. The latest type have wooden

Army Motor Wagon

wheels with immense spokes and wide steel
tirez, which meet the approval of military
men as safer than any form of rubber tires.
The Motor Age says the steel tired wheels
proved zood hill elimbers even in the mud.
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ZIRCONIUM, NEW FILAMENT

A new filament for incandescent lamps is
produced by submitting oxides of a mate-
rial ecalled zireonium and magnesium at a
high temperature to tlhe action of hydrogen,
then pulverizing the resultant alloy and
adding a cellulose solution which trans-
forms it into a plastic and homogeneous
mass. From this mass the filaments are
drawn, 50,000 to the pound of raw mate-
rial. The zirconinm lamps require current
of only 37 volts and three lamps ean be
placed in series across the vsual 110-volt cir-
cuit. Several filaments in one bulb are used
for high candle power lamps,

———— e

MAPS OF RIVER BEDS

The foundations for a great bridge or
dam are important essentials, which, like
the engineers and firemen on a ship are not
seenn and seldom appreciated. Defore the
gtately struecinre can span the chasm  or
stream the foundations must be laid deep,

- | : T

7
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Boats for Drilling
and sore, and lasting, Tiere's a lesson here
for every young man, but we are writing
about dams and things—not preaching.

Weeks and months, sometimes even years,
must be spent in studying the sand or rock
beneath the water. Recently the govern-
ment had ocension to learn the exact con-
dition of 1lie river bed of the Ohio for a
mile and a half, near Parkersburg, W. Va.
Seores of borings were made, each one fur-
nishing its “core” from which exaet maps
were made showing exactly the character
of the river bottom, and of the rock be-
neath to a considerable depth.

The illustration, from the Gas Engineer,
shows the boats used in the sounding, the
drille bheing let down into the water from
the =ides of the boats, and operated hy
oa8 engines.
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CEMENT BLOCK CIRCULAR SILO

The latest in the silo line i3 the hand-
=ome  structure shown in the illustration.
The following details are condensed from
Hoards Dairyvman:

The silo is 29 ff. in belght and 16 ft. in

Cement Silo

diameter and is figured to hold 115 tons.
Its cost is $360. 1t is constructed of hollow
cement blocks molded to the desired eurve.
The form: and method of tying the blocks
together so as to resist the lateral pressure,
iz shown in another cut,

So far as we cnn judge, this is, in many
respects, a model silo, If it proves to be
all the designer and owner of it anticipate,
under the test of time, it solves the problem
of a cheap, safe and indestructible silo.
The cost per ton of storage capacity is cer-
tninly reasonable, The device for strength-
vning the blocks appears to be sufficient,
When Iaid up the notehes in the ends of
the bloeks are filled with soft cement,
which helps materially to make the wall
sfrong,

End View of Cement Blocks, Showing the Curve
and Method of Applying the Iron Fasteners
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CANAL BOATS WITH LOADS ELEVATED 75 FEET

Unigque English Elevator Saves 12 Locks==

Very Cheap to Operate

Lower Level Canal, Showing Lifting Cradles

An apparatus  has been constriucted at
Foxton, England, which transports boats of
all sorts from one canal to another seventy-
flve feet higher, without the use of locks,
twelve of which would be reqguired to raise
a boat that distance.

Two docks with reservolrs of water are
pliced at the edge of the canalg, one at the
foot and the other at the top of an ineline,
Upen this =lope are laid two tracks, each
track eomposed of four rails. On these
travel two cars for transporting the boats,
one monnting while the other descends, be-
ing drawn hy steel eables which ran in con-
duitz. The eara are, in fact, immense mov-
able tubs formed of steel plates, well hraced,
and mounted upon =ixteen pairs of strong
wheels each. At either end of these travel-
ing docks are sluice zates moved by hy.
draulie pressure.  The power plant is in-
stalled af the top of the incline which is
built of solid masonry.

When a boat iz ready to he transferred
the car I= submerged, one of the sluice gates
at its end Is opened and the boat salls into
the metal dock with all jts freight and

appurienaucees just as it fonted in the canal.
The gates are then closed and the boat is
ready for its journey on the rails. When
the other movable dock has heen loaded in
the same way one buge tub with its float-
ing load is drawn up while the other carry-
ing the second boat descends, thus, the
weights being equalized, the cost of trans-
ferring the two Dboats is no more than to
handle one alone. In order to launch the
hoats it iz only necessary to open the sluice
gates after the ear has been again sub-
merged, when they float out into the eanal
and resume their voyage. The whole opera-
tion, n= previously mentioned, takes only 15
minuies,

The cost of operiting this plant is quite
insignificant, The boats are small, but the
traffic has averaged a total of 6000 tons
handled each 12 hours: this cost only $6.40
for labor, fuel, oil and repairs. These trav-
eling docks will accommodate ecanal boats
up to 53 tons.

From 190 to 200 boats of that elass was
a fair average mnumber during 12 hours
withont erowding, mnot counting ernoes
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maoior-yachts and pleasure bhoats of all =orts
which were transported during the same
period,

To what extent it might be possible or
practicable to enlarge the Foxton method is
not yet known. If it could be adapted to
large work smch as the transport of great
ocean vesselz or a battleship, it would mean
the saving of several years in time and n
great many million dollars in money in the
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concerned, in a few minutes more than eleven
hours, and it iz not beyvond possibilities that
100 miles an hour may be achieved. When
this is done a man could leave New York
at 9 o'clock in the morning, go to Chicago,
spend an hour there, and be back in New
York at 6 o'clock the next morning.

Many experts anticipate a return to the
longitudinal system of track support, which
will douldless be in the form of a great

Upper Level Canal--Boats Proceeding on Journey

completion of the Panama eanal, The ques-
tion of levels and locks would then eut no
particular fizure, a2 there conld he several
levels, thus gaving a vast amount of catting
and excavating.

e .

RAILROAD TRACK OF THE FUTURE

Increase of speed in the movement of
passenger and freight trains seems (o come
in ¢yeles of a few years each. It is not so
many years ago that 29 hours were required
to cover the 1,000 miles between Chicago
and New York, Then the time was redoced
to 24 hours, next to 20 hours and finally to
15 lLours, When the electric motor replaoces
the steam locomotive for passenger trains
this time will again be considerably re.
dueed, but in all probability not until a
radical ehange is made in track construe-
tion.

The high speed track of the future wili
be Iaid on  longitudinal supports, instead
of cross fies, and the foundation will be
mueh deeper and more solid than is pos
sible with wooden cross tles,

The New York Central is to have an
electric locomotive of 2,200 h. p. which will
e capable of hauling a bheavy passenger
train at 90 miles an hour, As it would
lave no oceasion to stop for fuel or water,
and =eldom for other reasons, it will he
seen that a road electrieally equipped be-
tween Chicazo and New York could make
the run, so far as motive power is

beam of conerete which in turn will rest
upon a =support more =olid ithan dirt.

[n the early days of railroads in England,
Germany, and even this country, the longi-
tudinal syvstemn was emploved, though by
no neans as  substantial o as is required
with the mawmmoth locomotives and heavy
gleeping ears of today. The inecreasing
searcity of wood for ties will also contrib-
ute toward o radical change in traeck con-
stroction.

The Engincering
thority, savs:  “An engineepr
dezign an Important huailding
it on wooden blocks bedded a few inches
below the cround surface: and he wonld
not consider the ease muoch better if stone
or eonerete blocks  were  substituted for
wooillen. To make a permanent support for
raillway track we must carry our founda-
tion conrse down deeper, just as we would
a bilding foundation.  Duat it is practically
impos=ihle  with  the cross-tie system  to
ke the fomndation much deeper than the
thichness of the present wooden ties, for
the trackmen conbil not reach under the ties
to tamp them it the ties were, say, 12 to
16 inches in depth, There is not room
enonzh  between the ties to permit this;
and it is, of course, out of the question to
space the ties farther apart. All this poinis
directiy (o the replacement of eross-ties with
longitudinals whenever a really permanent
system of track foundations replaces the
present ‘mud-=ill’ system.”

raflvroad an-
would never
aml  suppore

News, 1
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THREE ACRES OF ROCK BLOWN UP

Henderson's Point, Piscataqua River, Demolished by Forty Tens of Dynamite=-
Clearing the Channel to the Portsmouth Navy Yard

A short time ago Henderson's Polint was
a big ledge of rock jutting out iuto the
Piscataqua rviver and forming a sharp turn
in the swift current, so that none of the
larger warships could pass up the channel
to the new dry-dock at Kittery, Maine., To-
day Hewmderson’s Point lies a great mass of
looge debrig, which is being rapidly removed
hy powerful dredges. Forty tons of 75 per
cent dvnamite were used to reduce the
35.000 eunbiec yards of rock forming Hender-

Lelow the Point a submarine drilling boat
was usad for drilling holes where the shal-
low water began., The rock was blasted off
into deep water and left for the time being.
After three months’ work, scows were sub-
stitutedd for the hoat, and in all 800 cubie
yards of rock were removed in this way.
The center of the Point removed, the
work of putting in long holes for the Dig
charge was begun. Theze holes were run
from the edge of the “rim” at intervals of

Battery of Air Drills Inside Coffer-Dam

son’s Point to this condition and the entire
project will eost the United States govern-
ment $750.000. Since, in 1885, Hell Gate
channpel, East rviver, New York, was cleared
of its dangerous roecks, there has Dbeen no
blast to compare with thiz one. The lHell
Gate blast, however, extended over an area
of nine acres, and to break up the 270,000
cubie vamds of rocks, 120 tons of “rend-
rock” powder and 20 tons of dynamite were
n=edl.

The diffienlties attending the destruction
of Henderson's Point were great. 'The use
af a coffer-dam had been intended, most of
the work to Le in the open and proceeding
from the channel toward the shore, but
the swift enrrent wrecked the strong coffer-
dam constrzeted and then one wag built on
top of the “rim.”

The core was first excavated and just

6 to 10 11 and at a dip from horizontal of
114 in. io the foot. The holes were fromn
80 to 80 fi. deep. Eight drills, having cylin-
ders 5% in. in diameter by 8.in. stroke,
were ustl.  The use of tripods or columns
for mounting them was impossible under
the conditions. Instead they were bolted
to a1 heavy timber framework which was
loaded down with stone. A series of holes
were bored and the framework moved
along. The holes at the start were 5 in. in
dinmeter and tapered to 2 in., and the
shortest time required for drilling one of
them was 12 hours. The drills were ope-
rated by compressed air,

The great explosion cansed no injury to
persons o damage to property., beyvond a
few Droken window panes though water
and debris were thrown to a height of
100 ft.
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HOW AN AUTOMATIC SPRINKLER WORKS

Inactive for Years, Perhaps, It Springs Into Action When Needed

We have had several requests for a de-
scription of the automatic sprinkler—a de-
vice which will remain inactive for months
and years at a time, and then in an instant
when fire breaks out in some remote room,
drenches the compartment with water and
subdues, even if it may not entirely extin-
guish the fire Many a time a fire has been
extinguished at the start, which if un-
checked for a fow minutes would have
grown into a terrible conflagration,

The system is in reality a very simple
affair, consisting of a big tank of water
placed higher than the building, connected
to parallel pipes extending along the eceil-
Ing of each room. ‘These pipes are ordina-
rily 8 or 10 ft. apart, while at intervals of
10 ft. a sprinkler Iz attached to the pipe.
By this arrangement at least one sprinkler
iz placed over each floor space of 8 x 10 ft.

The sprinkler itself consists of n metal
frame with two bronze levers holding a
bronze eap over the opening in the pipe.
These levers are connected by a small link
of solder, designed to melt at a tempera-
ture of 165 degz. As soon as a fire starts
the hot gases and smoke rise to the ceil-
ing. melt the solder, the levers are released
and drop, there is no longer anything to
hold the cap in place, it flies out, forced hy
the pressure of the water, and the sprinkler
is busy. In order to spread the stream in
all directions and divide it into large drops,
# deflector is provided at the top of the

frame. All these working parts will be
clearly understood from the illustration
{Fig. 1). The water will continue to run

until some one shuts off the supply or the
tank runs dry.

There are two sprinkler systems—the wet,
in which the pipes are constantly flled
with water; and the dry, in which there is
no water in the pipes except when one or
more sprinklers open. In the dry sysiem

Fig. 1=-Sprinkiler Head

the pipes are filled with air compreszed to
about 30 1bs., which holds bhack a valve
placed in the large water main leading
from the tank.

Sprinklers are made to act at different
iemperatures as desired, from 1656 deg. up to

Other Types of Sprinkler Heads
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360 degz. ‘This is accomplished hy using
links of various degrees of hardness., Each
fuse link bears the date when it was put

in, nnd its melting temperature.

Sprinkler in Action

Modifieations of the above system includa
underground cisterns, instead of elevated
tanks, or connection to city mains, in which
case antomatic pumps are required which
start pumping the instant a sprinkler opens.
A sprinkler system is quite expensive to
install, but secures redoeed  insurance
charges,

i

POMPEII'S WATERWORKS

A most complete system of water works,
says Professor Kelsey, Ann Arbor, Mich., has
recently been unearthed in Pompeii. This
gystem has been so well preserved that even
at the present day it is possible to turn wa-
ter on and it will low through the pipes as
freely as when that eity was in the height
of its prosperity over 1,800 years azo.
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A LAMPLESS LIGHTHOUSE

A lighthouse that has neither lamp nor
keeper, yet throws out a light at night that
may bhe seen far and wide upon the sur-
rouncing water, is located at Arnish Rock,
Stornoway Bay, in the Hebrides, Secotland.

It is a conical beacon with a lantern,
which hag a mirror and an arrangement
of prisme, fixed at its summir. Across the
channel, 500 ft. away, on Lewis island.
stands o lighthouse which throws a stream
of light on the mirror in the lantern, which
in turn reflects it on the prisms, The rays
of light are converged to a focus outside the
lantern and then diverge in every direction,
making a serviceable lighthousge, fuiiy
adapted to the requirements of its locality.

-

OBSERVATION STREET CAR

What is doubtless the finest observation
gtreet car in the world hag just been built
for the Montreal street railway. It makes
daily trips. taking visitors over all the ear
lines in that extremely interestingz city.

The car is 46 ft. long, 8§ ft. wide, and
the seats, which will accommodate 50 pas-
EeNEers, in tiers one above another,

are in
hence every seat commands an equally gomd
view, The ear iz open, with nothing to
obstruct the view. At night it is brilliantly
illmminated. The conduetor acts as guide,
pointing cut and deseribing the points of
interest. The car has a speed of 40 miles
an hour, is driven by four larze motors and
is equipped with air brakes. The trolley
pole 18 earvied by a post at the rear of the
ear.

Observation Street Car, Montreal
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LARGEST MARINE BOILERS EVER BUILT FOR
GREAT LAKES

Special Track Built for Loading them on Vessel for Shipment
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“The Boilers are Each 15 Ft. in Diameter"®

The largest marine boilers ever built for
use on the Great Lakes were recently shipped
from Toledo, Ohlo, to Detroit, Mich., where
they will be installed on a new vessel being
built there. To facilitate loading the hig
hoilers on the boat for shipment necessitated
building a special track out along the pier,

The boilers are each 15 ft, in diameter by
12 ft. long and contaln three corrugated
furnaces 44 in. interior diameter by 9 ft. 4
in, long and contain 368 three.inch tubes 8§
ft. 9 in. long. They have 32 through holts
(27 in.) with nuts inside and outside. The
gshells of the boilers are 13§ in. thick (the

heaviest ever put in marine boilers, it is
said), and are riveted with 13&-in. rivets,
driven with 150 tons hydraulic pressure. The
tube sheet is 4 in. thick, the external parts
8L In, and the furnaces 23-32 in. thick.. The
flanges for steam pipe and safety valve are
of cast steel; the butt straps are 1 in. thick.
The rolling of the steel plates for the shell
was a great undertaking and it was neces-
sary to substitute steel gears for the ordi-
nary cast iron gear wheels on the machine.
The boilers were tested to 315 1h. hydro-
static pressure, which gives them a safe
working pressure of 210 1h. of steam,

ENGLISH OPINI(}N OF AMERICAN BOILER INSPECTION

After referring to the widely differing
and somewhat conflicting laws of the sev-
eral states In the matter of boiler inspec-
tion, the Electrical Review, London, says:

“In the ecity of New York the police do
the hoiler inspection. A few helmeted
dezperadoes drive up in a van with a force
pump, seize an unfortunate boiler, put a
trifle more water into it than it will fairly
hold, and leave it stretehed and weakened
with n quite unwarranted certificate that,

being reduced in strength by the test put
upen it, it is now safe to work until next
assanlt and battery. No one but a born fool
would put a beiler to such a casually ap-
plied hydraulic test with any expectation of
seeuring safety or proving a fault, though
such ecasnal tests do greatly help incipient
faults to develop and prove themselves af-
terwards under steam pressure half that
u=ed in the hydraulic fest.”
Conditions are different in England.
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LOCOMOTIVE LOST IN A JUNGLE

Une would naturally think a locomotive
was the last thing in the world to be dis-
coverad lost and abandoned in a tropical
jungle.  Baot such iz the fact, and at this
moment what was onee a fine machine in

POPULAR MECHANICS

has ecooled a little, the oil, in suitable quan-
tity for the kind of varnish being made, is
added gradually to the gom, stirring con-
stantly. The mass is then cooked, the grade
and character required in the prodoct deter-
mining the degree of heat and the time of
boiling. Much cooking makes a dark var-

“*How it Came to Be There is a Mystery''

its day, iz rusting away far from the habi-
tation of any homan being. It was recently
discovered in the woods in Columbia, South
Amerien. How it came to be there is a
mystery; no tracks lead io its present loca-
tion; it's a railroad derelict. Tropical vines
creep  through the spokes of the driving
wheels and twine around the throttle lever.
Its headlight bhas vanizhed, and forsaken
and deserted it is a monument to its own
death. The Boiler Maker says the name
plate shows the engine was built in the
United States in 1875,
-

HOW VARNISH IS MADE

In Lirief, the making of varnish seems like
a simple matter indeed, yet it takes one of
experience to obtain always the exact re-
sults and a dependable product.

A brass kettle having capacity for 125 1.
of gum and provided with a cover having a
hole through which a stirring rod Is ope-
rated, is filled and put in the fire for the
eum to melt, which requires about one-half
hour. From 10 to 25 per cent of the zum is
lost in the e=zcaping vapors,

In another copper kettle linseed ofl is
heated in the meantime, and when the gum

uish and less a paler varnish, generally pre-
ferredl. However a dark wvarnish made of
the best gum, but not darkened by over-
cooking, wears better than the paler prod-
uet, says the Master Painter,

A ton of gum must be sorted over to ob-
tain enough light gum for a 125-1b. melting,
where light-colored varnish is desired. This
makes it very expensive. When the mass
has cooled after cooking, it iz thinned with
turpentine, great precautions against fire
being necessary. Tiwe varnisi is graded ae-
vording to the amount of oil added to it
which ranges from one to sixty gallons per
100 Ib. of gum.

i
Westrumite, a German product named for
a Herr Westrum who invented it, is being
tested in this country as a dust eradicator.
It i= =said that a road thorounghly saturated
with Westruomite will not require sprinkling
for eight or nine days thereafter. The fluid
is a8 cheap as water, and when filrst tried
in Germany, a year ago, consular reports
spoke highly of it
———t—i
Corgresa will be asked to change the

plans of two new battleships from 16,000
to 18,000-ton ships.
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RECOVERING A SUBMERGED ISLAND

18 Billion 'Gallﬂns Pumped from an Area of 7,000 Acres-=Average Depth 6 Ft.--
Steamboat Furnishes Part of the Power

One of the most stupendous pieces of
pumping over undertaken in the United
States was very recently accomplished in
California. This work was done in San
Joagquin  county, on Bouldin island., The
island in question i formed by the june-
tion of the San Joaquin and Mokolumne

rivers, and contains an area of more than
7.000 acres. A large extent of this island
is under enltivation, being used Tor raizing
gaparasng, In faet,. this island containg
what is undoubtedly the largest asparagus
farm in the world.

Bouldin island irregular shape, and
at a mean staze of water lies about § ft
helow the level of the streams surroanding
it, Many years ago a1 huge dike was built,
following all around the zig-zaggy shoreline
of the i=land, =cme 30 miles long, During
a leave freshet o breeak ocenrred in this

]
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Closing the Break

dike, =mall at first, but rapidly enlarging.

In n wvery short time the break Inereased
nntil 1,500 ft. of embankment was swept
AWay.

Throaesh  this great breach  the Aoods

poured furiously and in a short time sub-
merged the entire island, On an average
the water stood T ft. deep all over the 7,000

Pumping Plant==Submerged Land Beginning to Appear
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acres.  After the subsidence of the floods
the first work fo do was the repair of the
breach. This proved a very difficult and

A d44-in. Pump

expensive task. Finally, after months of
work, it was closed up and the Inrush of
waters shut out. To accomplish this it was
necessiry to sink the condemned hulk of a
sailing wvessel 250 ft. long, then piling and
vast masses of rock 11'l=l't";|li{lml. When this
heavy work was done, the company owning
the island was confronted with the colossal
task of pumping out a great lake.

A large pumping plant was installed at
the point where the break ocenrred. The
boiler eapacity of 1,000 hp, was found to be
insufficient, and was supplemented by 500
hp. additional in  the steamer “City of
Stockton,” shown in the illustration. She
was manle fast to the dike and steam pipe
lines with ball joints run ashore from ber
four 54 in. x 18 ft. bhoilers.

The capacity of the four pumps was 165,-
000 gzal. per wmin., equivalent to 10,000,000
gal. per honr. During the time of pumping
no less than 6 in. of rain fell on the island,

which incveased the duty to be performed
about 1,200,000,000 gal. additional, making
the total water pumped 18,200,000,000 gal.

Two 44-in. and two 26-in. centrifugal
pumps were installed. The ecapacity of
each of the 44.in, pumps was 60,000 gal, per
iminute: of the 36-in.,, 35000 gal. per min-
ute. TI'hese pumps were installed upon the
syphon plan, being the first attempt at this
class of installation on such large pumps
ever attempted upon the coast. The plant
was o success In every particular and the
wilter was entirely removed from the island
within a pevied of five months, All four
pumps were operated continuously for about
60 days, after which time the pumps ope-
rated intermittently, as best served the
owners, The oil consumption ranged from
60 to 100 barrels per day of 24 hours, and
2,600 barrels of oil were nused in draining
the island. Every 24 hours 240000000 gal-
lons were thrown out. The pumping was
started March 8 of the present year and
completed in Auvzust,

Now that the pumping is over. it is esti-
mated that the cost of putting the ground
again inlo suitable condition for asparagus
will reach another 3200000, Tt is  very
probahle that the total direct cost of the
submergence of Bouldin island will approx-
imate 25060,000, :

At the present time there are 20,000 sheep
on the island and 3.000 Japanese gardeners,
A fall crop of asparagus is expected next
SRRSO, .

i

It is said it will require 1,500 000 freight
cars, or a tranin 12,286 miles long, to haul
the grain crop to market this year.

Steamboat Supplying 500 Boiler Horsepower
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CAUSE OF «BENNINGTON”

DENT

ACCI-

The naval investigation of the “Benning-
ton” aceident finds it was eaused by a care-
lesg fireman shutting off the steam gauge
connection instead of an air_ cock as he sup-.
posed. The bhoilers were freely fired, but
no pressure showed on the gauge, The
snfety valves stuck., Any 12-year-old bhoy
who has read Popular Mechanies six months
ghonld have shown more dizeretion than
the men who blew up the “Bennington,”

ik i
-t

STEAMER- WRECKS STREET CAR

A pecullar street car accident occurred
in Milwankee not long since when a steamer
collided with the north end of a Dbridge,
just as the ear was leaving the south end.
When the steamer struck the bridee, it tore
it open at that end, makihg a correspond-
ing gap of 35 ft. at the other end, across
which hung the street car with its joad of
terrified passengers. All escaped unhurt,
however, 'Two of the huge bridge spans
were wrenched loose and fell on the car.
The bridge was damaged considerably and
it required several hours to clear away the
debris and rescue the ear from itg precari-
ous position. A scow piled high with rail-
road ties was backed under the bridge and
a eribwork of ties built up to raise that end
of the car, which was then hauled off.

MECHANICS
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REINFORCED CONCRETE SEWER
PIPE

Reinforeed concrete sewer pipe can now
be made in diameter from 15 in. to 10 ft.
Not only that, but they possess a remark-
able strength. The illustration, from Mu-
nicipal Kngineering, shows a s=ection 3 ft.
in dinmeter supporting a load of 20,000 1bs.,

and the pipe 90 days old. Railroads are
now using these pipes for waterways under
tracks in place of the more expensive iron
pipes.  Joints are made with iron bands
drawn tight, the coupling filled with cement,

Unusual Accident==Ship Wrecks Street Car
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NOTABLE WHARF IN MEXICO

A potable example of whar! engineering
has been completed after several years con-
struction. at Tampico, Mexico. The stroc-
ture is near the hank near the mouth of the
Panuco river, the water being 30 ft. deep
on the river s=ide. The construction had to
I not only fire proof above the water line,
but ealeulated to resist tlie equally destroe-
tive ravages of the warm salt water helow.

The entire wharf is 2,600 ft. long with

POPULAR MECHANICS

SMALLEST NAVIES IN THE WORLD

Several recoznized nations have “navies”
which nre simply ridiculous. For instance,
Panama has one converted yacht; Belginm
has one training ship; Peru has a weather-
bheaten tramp steamer of 600 tons: and
Roumania’s navy consists of a 1200-ton
cruiser, a small training ship and 8 torpedo

boats. In eomparison with our “big stick”
the above would rate as little more than
=livers.

Constructing the Piers, Tampico, Mexico

tracks of the Mexican Central extending the
entire length. One-half inch steel exlinders
6 ft, dinmeter and 55 ft. long, placed about
20 ft. apart, support the whart., The eyl-
inders were sunk to the sand which is cov-
cred by 20 ft. of mud. Creosoted piles of
long leaf yellow pine were driven ingide the
cyvlinders and  the remaining space flled
with eoncrete. '

Extensive freight Lhouses were erected on
the wharf with electrical machinery for ex-
changing freight between the cars and
ocean-gaing  vessels.  The above Tacts are
condensed from a detailed description in
the Railway Review.

i
-

An International Fire Congress to which
fire and insarance men are invited will be
Ield in Milan, Italy, in May, 1906. Tn Europe
as much attention Is given to preventing
fires, as Americans display in extinguishing
them.

e

The Iargest public bath in Earope Is lo-
< eated at Vienna, It is 587 ft. long, 156 ft.
wide and pecommodates 1,500 people, Tt is
patronized by thousands of the poor,

1906 STYLE AUTO

some of the new styles of autog which
will be brought ount next wear will lose
muech of the acenstomed resemblance to a
motor ear and will easily pass for a horse.
drawn vehicle, The running side board is
omitted aud the rear seat iz higher than the

Phaeton Auto for 1906

other, The room required for machinery is
greafly reduced and the lines throuzhout
are mueh more graceful. The style illus-
trated will be known as the phaeton auto.
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THE ARMOR-PIERCING POWER OF THE CAPPED
PROJECTILE

The strongest, hardest armor plate manu-
factured today, the product of long years of
experiment, study and experience devoted
to the question at sueh steel works as the
Krupp, Harvey and Creusot, is not proof
agalnst that marvel of penetrative ability—
the capped projectile. In 1854 the French
sent floating batteries sheathed with 4% in.
laminated iron to the Black Sea and these
were able to resist the fire of the 68-pound-
ers in use at that time; a few years later
the “Merrimac,” newly clad in iron, sailed out

Armour-Piercing Shot
(Gi=im )} After Pen-
etrating Plate

of the Mississippi to uphold the Confederate
cauze, and to demonstrate the use of the
armor-protected war vessel to be practieal.
Then, indeed, began the competition for su-
premacy  between armor plate and armor-
piercing shell, now one, now the other
claiming the advantage; striving onward
through a period of 40 years unto the pres-
ent day in which the capped projectile holds
the point. Supremacy in this age, however,
is as transitory as life, for now, more than
than ever before, in a material sense, man
is “restrained from no thing that he hath
imagined,” and the great steel manufac-
turers are =till imagining plates that no
shell ean pierce.

The ecap which is used on the projectile
is made of soft steel filled with graphite
(though there is a freedom of cholee in the
matter) is of various shapes and for a 4.7
in. shell weighs about 3.3 1b. The best way

Capped 6=in. Shot

to fit it to the projectile iz by metallie
soldering and with this method, caps can
he fitted to old projectiles on hand., Another
method, used only with new projectiles, is
to serew the cap on the head. Whichever
the case, the cap must be securely attached.

Why this mass of material at its head
should give to the projectile the extraordi-
nary efficiency that it does is a subject of
muen theorizing, Certain it is, however, that
in tests, a capped ball, moving at a veloeity
of 2,600 ft. per second, plerced an §-in.

Penetrated 9-in. Plate
Twice and was not
Injured

Krupp plate that had successfully resisted
an unecapped shell striking it with a veloeity
of 2,300 ft.; that 1514-in plate was pierced
by a 10-in shell with a clean round perfora-
tion, only made ragged by flowing metal at
its edges; and that other tests beyond nom-
ber have proved it,

Eugen Kodar v. Thurnwerth in an article
in the Marine-Artillerie-Ingenieur (translat-
ed for the Journal of the United States
Artillery by Captain George Blakely) sum-
marizes the noteworthy theories in regard
toe the action of the capped projectile and
refutes a number of them, adducinz hiz own,

Some claim that the ecap melts and forms
a lubricant for the projectile in its passage
through the plate and so reduces the amount
of friction resulting. But this could only
be true in soft plates where the head and .
hody of the projectile ecome in sliding con-
tact with the plate, whereas the superiority
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of the capped projectile over the uncapped
only obtains in the case of hard plates. Also
the amount of energy required to heat and

[e— ]

MHARVEY Alabel ;

Effect of 4.7«in. Capped Cast Projoctile on Nickel
Steel Plate Inclined 20 Degrees

melt the cap would decrease the energy
available for penetrative purposes,
Another theory is that on the impact the
cap takes up that amount of energy which
would cause the destruction of the projec-
tile and sets free only that part required to
penetrate the plate. The cap Is neither of
sufficient size nor suitable material to take
up so large a store of energy without de-
stroying its molecular structure. The cap
cannot act as a guide to the projectile, be-
cause it has become deformed when the pro-
jectile is most in need of guidanee, thus
another theory comes to nanght. The most
likely theory, declares Herr Kodar von
Thurnwerth is that the uppermost layer of
the armor is softened and the plate so trans-
formed into a homogeneons steel plate.

Action of Uncapped Projectile on Striking Krupp
Steel Plate

POrULAR MECHANICE

In striking the best Krupp cemented and
hardened nichel-chrome steel plate a pro-
jectile is arrested in motion almost immedi-
ately amd a pressure of from 220 to 440 1b.
occurs on its head. At that instant the head
of the projectile is deformed and its then
broad rounded surface cannot pierce the
plate, but seeks to compress it: this results
in the front surface of the plate bulging in,
and the rear side bulging out. Meanwhile,
the eylindrical body of the projectile moves
forward, until, arrested by the deformed
head and the plate, the low tenacity of the
tempered material is overcome and the pro-
jectile breaks up. Its head is broken loose
by the resistance amd is practically welded
to the plate, This is the unsatisfactory ef-
fect of the uneapped projectile against hard
plate,

The superior action of the eapped pro-
Jjectile, it iz declared, rests on the faet that,
at the first instant of impaet with the plate.
the head is not deformed. The cap eauses
the pressure to he distributed over a fairly
large cross-section instead of econfining it to
the point, and so the point ‘pierces the hard

Action of Capped Projectile on Striking Krupp

Steel Plate
steel like a chisel. The eap has no further
work to do; the projectile passes on through
the plate alone and uninjured; its point, once
entered into the hard steel, forms a path
for itself, its head ever-widening, and forces
out at the rear of the plate a cylindriecal
section of the softer material it there en-
counters., This section breaks up into sev-
eral pieees, The shell goes through the
plate whole, more often than it breaks, and
with Iincreased bursting effect from this
reason.

The capped projectile, however has its
limitations. Its superiority to the ordinary
ghell ohtains only with hard plates and
with hizh striking velocitie=; thus at long
ranges it is not more effective. The llmiting
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velocity is stated to be 1,660 ft. see.
This velocity is attained with 4.7 in. forty
calibre guns at 2,200 to 2,625 yd. and with
modern 9.5-in. guns at 7,660 yd. These are
close ranges and leave recourse to longer
zhting ranges and inecrease in thickness of
nrmor plate as the means at present avalil-
able for protection against the capped
projectile.

sl
- -

AIR CUSHION ABSORBS SHOCK N
AUTO TRAVEL

The question of springs for automohiles
is a perplexing one to the manufacturer, as
the light, flexible springs which make such
comfortable riding at slow speeds on ordi-
niry roads, play so freely on bad roads and
at high speeds that bumping on the axles
results when the springs are compressed,
and often in the rebound the springs break.

A new device intended to absorb the shock
of spring play and make the flexible springs
practical and comfortable on any road is in

Shock Absorber Attached to Auto

the shape of a cylinder in which works an
airtight piston. The evlinder is attached to
the axle and the piston to the ear frame, by
meqans of suitable brackets, while freedom
of movement in all directions is secured by
universal joints at the points of attachment.
A cap or casing on the plunger fits closely
over the cylinder and excludes the dust.
The evlinder containg sufficient Iubricant for
10,000 miles running and on ordinarily un-
even roads the air eushion allows the springs
to move freely with comfort to the passen-
gers, while at too great speed over rongh
places the enshion ahsorbe the shoek, spar-
ing the injurious effect on the springs and
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gradually brings the car to a stop. Wear on

wachinery is thus greatly reduced, as well

as the comfort of the occupants of the vehi-

cle heing promoted,

CLOCK SHOWS TIME IN THIRTEEN
CITIES

A cloek recently made by an English firm
for an eastern potentate has thirteen dinls
aml shows the correct time for as many of

Clock With Thirtecn Dials

the largest cities of the world, viz: Wash-
ington, Yokahoma, Berlin, Teheran, Bombay,
Samarkand, Rome, St. Petersburg, London'
Paris, Vienna, Constantinople and Pekin,
Each dial is mounted in a  handsome
ormulu frame, richly engraved and bears
the name of its city in native characters, as
are algo the figures., Similar clocks have
heen made in this country.
STREET CAR PASSENGERS DRAW
PRIZES

In the eity of Mexico each passenger who
pavs fare on a street ear is supposed to
receive a receipt from the conductor. As
the company knows how many receipts are
furnished each conductor, it expects a fare
turned in for a like number. In order to
encourage the passengers to ingist upon the
receipts, each receipt is made a lottery
ticket with n chance to draw one of the 209
cash prizes offered by the company. The
prizes range from $1,000 down to a small
amount. 'The scheme has the approval of
the anthorities and not only increases travel
but furnishes an excellent check upon any
dishonest employes.

e

Shop Notes for 19056 contains 200 pages,

285 illnztrations. Priee, 50 cents,
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NEW TYPE BALLOON «SWANSKE"

A new type of balloon has been built by
Capt, Unge, a Swede, and named by him the
“Swanske.” 1t is a gas inflated vessel of

The “*Swanske''

such shape that in ease of an accident and
a too sudden descent it hecomes a para-

chute.
—_— ————

HOW TOGO FOOLED THE RUSSIANS

An interesting side light on the battle of
the Sea of Japan appears in the Singapore
Press in an interview with Capt. Pernitz of
the salvage ship “Russ,” lost in the battle,
The captain was on his way home and said:

“Engagement 7—from the Russian point
of wview it wasn't worthy of the name.
Call it a wild seramble for safety—
shelter anyvwhere. Rojestvensky was taken
by surprise, completely surrounded, bewil-
dered. The devilish cunning of the Japa-
nese! They had a huge dummy fleet—
wooden ships, marvelous imitations of the
real article, puns, fighting-topg and all, lying
off the Pescadores. Of this supposed squad-
ron our admiral had information, and pass-
ing the Pescadores without burt, we

POPULAR MECHANICS.

imagined there was not sufficient weight
behind the remainder of Togo's fleet to pre-
vent the greater portion of our armada mak-
ing for Vladivostok. And then we were
trapped, surrounded, and in reality, defeated
hefore the fight began!™

Admiral Rojestvensky, according to the
captain, was the only fighting man of any
vilue among the leaders of Russia’s forlorn
hope. Nebogatoff and the others, by the fee-
Lle fight they made of it, were little better
than traitors. They were disgraced for ever,
Searcely one of the Bussian warships gave
battle in the true sense of the word, The
whole navy seems to have been dazed hy
the snddenness of the attack and the over-
whelming force of the enemy. There seems
to have been no proper understanding be-
tween the wvarious commanders as 1o
whether they were all to cut and run, or
gtand and fight to a finish. Some did the
one, a few adopted the latter poliey. The
result was demoralization, complete, piti-
sible, Captain  Pernitz  narrowly escaped
with his life.

.

The marine board at Trieste, Austria, is
offering preminms for killing sharks. For
specimens of sharks up fo 5 ft. long (any
species save eatable ones), $2.30 is pald.
Larger sharks bring 3$4.60: very large ones,
of two particular species, $11.50; and man-
enting sharks bring from $9.20 to $230 pre-
mminm.

i

TURNTABLE FOR AUTOMOBILES

A turntable for automobiles, Dbuilt some-
what on the plan of a loecomotive table, is
now available. Where the owner houses his
machine in n small shed it i= convenlent, as

Turntable

it enables him to always run the machine
out going ahead instead of backing., For
garages, factories and repair shops its ad-
vantages are evident,
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MAY RAISE THE MAINE

Plan Proposed for Raising the Maine

An effort is again being made to organize
a company to raise the Maine, which is an
obstruction to navigation in the harbor of
Havana. It is now more than seven years
ginee the wreek oceurred and during this
time the hull with its heavy load has been
constantly sinking in the soft muddy bot-
tom of the bay. The only possible way to
raise the vessel would be to inclose it in a
cofferdam, and pump the water ount

Whether it could then be patehed and
floated wounld depend upon how badly the
hull is shattered.

The proposed dam would be about 400
ft. in diameter and 100 ft. deep. The pros-
pect of recovery grows less each year as the
machinery, guns and other valuable salvage
is being rapidly corroded in the warm salt
water. The authorities clalm that the wreck
iz a menace to navigation,

CANADA REVIVES GEORGIAN BAY CANAL PROJECT

The Canadian government has revived the
old project of a deep-sea ship canal con-
necting the Georgian bay with the Ottawa
and St. Lawrence rivers, thus creating an
all-water route from Chicago to the Atlantic
and diverting to Canadian channels the
mighty stream of commerce that now flows
through Buffalo and New York on its way
to Europe. Canada would reap an immense
profit in tolls.

The annual export of grain from the Unit-
@l States amounts to 2,223,000,000 bushels

and of meat 1,000000,000 pounds, three-
fourths of which moves to New York by
rail and less than one-fourth from Chieago
to Buffalo by boat. The cost of carrying
from Buffaloe to New York is stated as
greater than the cost from New York to
Liverpool. The distonee from Chicago to
Buffalo via the great lakes iz 900 miles and
from Chicago to Montreal by way of
the Michigan, Huron and Georgian bay
canal, 905 miles. The Georgian bay canal
would undoubtedly afford a cheaper and
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shorter road to the foreign market, and
though New York would inevitably lose,
Chieago and Duluth would gain.

“In all 32 miles of canal with a depth of
20 ft. of water on the sill and 22 in the
reaches would have to be built,” remarked
James J. Hill, The Ottawa river would re-
ijuire some dredging and for the rest, nature
has prepared the way, The cpst of build-
ing the eanal would approximate $70,000,000,

B

HOW TO MAKE AN ADJUSTABLE
SHAVING MIRROR

By C. P. Mitchell

Get about two ft. of 14-in. brass rod and
bend one end in half elrele as in Flg 1.
This can be done by holding loosely in the
Jaws of small vise and bending a little at a
time until the half cirele is made. The oth-
er end should then be screwed fightly in
vigse and bent up in same plane 13 in. from
end to a sharp right angle as in Fig., 1.

(L

Fig. 1

TIDOR 5TOP
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bolt about % in. from bend; then piace in
vise to the depth of 1 in. and bend the two
ends apart at right angles as in Fig. 3.
The extremities of each end should then be
bent around two pieces of stout wire enrved
away from each other, the ends of which
are bent over the edge of a round mirror, as
in Fig. 6. If the ends of the wires are
pinched together, the mirror c¢an be slipped
in and out at will. Now put the 24-in.
piece of brass band in vise to the depth of
#-in. and bend at right angle; then bend it
back over and around end of rod. Now bore
a hole pear the edge to correspond to the
hole In the 4%%-in. piece and insert a half
inclh, bolt through both holez as in Fig. 5,
using two nuts, one to aet a8 a lock nut.
The door stop can then be serewed to the
wol frame of any window (two screws
will be sufficient to hold it, using the two
upper screw holes). If the curved end of
the rod  is then inserted and the mirror
placed on the otber end of rod and the nuts

Fig. 3

Fig. &

Giet a folding door stop at any hardware
store (those used in connection with doors
which run on rails) and drill with a 2§-in.
dreill, a hole in the middle of the center
projection, as in Fig, 2, but when the point
of the drill begins to show on the other side
e careful to stop when the hole is large
cnough to admit, easily, the curved end of
the 34-in. rod. In other words, Instead of
irilling all the way through, stop when the
opening is a fraction over 14 in, making the
opening at one end 3 in. and at the other
L oin.

Get about 7 in. of 1-in. wide and 1/32.in.
thick brass band and eut with shears In
two pieces of 41 in. and 2145 in. respectively.
Bend the 4%-in. piece in half and hammer
fint together, then drill a hole for a half inch

tightened so that it will turn stiffly, it will
be found that the mirror can be placed in
any position desired and can be put out of
the way when not in usa. Other door stops
can be screwed to other windows In any part
of the honse and the mirror and rod moved
fromm one to another,

e .
-

«POP” WISE AS HIS ANCESTORS

I have been a reader of “Pop™ about 6
months, and find it the best mechanical pub-
lication I have ever had hands on. I am a
marine gaso-engineer and find the Shop
Notes a great help. “Pop"” may be young,
but a Great-Grand-Pop could not be any
wiser.—1L. S Stout, San Pedro, Cal.
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TURBINE SHIPS 800 FEET LONG

Horsepower, 75,000==Displacement, 43,000 Tons==A Floating City

In whatever respect any big ocean liner
in existence has excelled in the past, be it
urmensions, eapacity, accommodations or
speed, the eclipse of her pride is presaged
in the construction in England of two mon-
ster turbine Cunarders. In such degree will
these mammoth vessels surpass all their
elder sisters of the deep, competition be-
tween them will searcely be worth while—

the twins will have to race with each other
to create an interest,

The dimensions of these new vessels are
as follows: Length over all, 800 ft.; beam,
88 ft.; depth, 60 ft.; displacement, 43,000
tong. The horsepower of each will be 75,000
and the contract speed is placed at 25 knots.
Comparing them with other big steamships
of the world, we find that in length the

A

“Eight-Story'' Ship With Elevators
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“Baltic” is exceeded by 756 ft. and in dis-
placement 3,000 tons; that the beam of the
“Great Eastern,” for years the accepted
standard for modern steamships, is 5 ft.
less than that of the Cunarders, and her
depth 21 i, less; length, 108 ft. less, And
that the speed of the “Deutschiand” and the
“Kaiser Wilhelm 11" for years the fastest
ships crossing the Atlantie, is 1.5 knots too
glow to keep up with even the contract pace
of the Cunarders, which, il is tacitly agreed,
will not be their best, as turbine vessels
nearly always exceed the contract speed.
The steel plating of the turbine twins is
1% in. thick, bringing it on the lap to a
total of 3 in. on each gide, Their extreme
draft is 36 ft., but not until the new Am-
brose channel into New York harbor is com-
pleted will they be able to load to that draft.
The vessels have double bottoms 5 ft. 6 in.
in depth between the inner and outer shell.
The Scoteh boilers are placed four abreast
and the large coal bunkers are located in
the wings. There are in all eight decks.
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The third-class passenger accommodations
are the best ever afforded; the space is di-
vided into separate state rooms, and the
rooms are lighted with port holes. There is
a great dining =aloon on the upper aeck,
80 by 125 ft., and capable of seating over
500 people. In the center will be a large
overhead well, extending through two
decks, and crowned with a dome of cathe-
dral glass., The first-class state rooms will
be 50 per cent larger than the usual size,

The vessels in lLeight compare well with
an eight-story building, and in many re-
gpects resemble one. They are equipped with
elevators, an innovation that will be greatly
appreciated.

Feur tuarbines of a designed indicated
horsepower of 18,000 supply the motive
power. These will all be placed on the
same platform. The stride in size and con-
struction is indeed a long one, but it is
hardly to be expected that other large steam-
ship companies will let it rest here—it is
merely an impetus to competition,

UNIQUE MARINE PULPIT

Where the ** Sky Pilot'' Preaches From the
* Wheel "'

What is doubtless the most unique and
appropriate pulpit in the world may be seen
in the mariner’s church, San Francisco. As
its name implies, it is devoted exclusively

The Marine Pulpit

to the welfare of the sailors who visit that
port from all parts of the world,

The pulpit platform is in the form of the
stern of a ship, modeled after the graceful
lines of the “Young America,” of San Fran-
cisco, a very handsome craft,

THE ELECTRIC VIOLIN A SUCCESS

The Most Difficult of All Instruments Now Played
By Machinery

All kinds of violin music ranging from
the classieal production of world-wide ar-
tists down to the old time “money musk"”
of the husking bee, can now be rendered
without the touch of a human hand. An
ordinary 14 hp. electric motor furnishes the
power and other electrical machinery does
the rest., While pianos, guitars, cornets,
banjos and scores of other instruments have
been reduced to mechanical operation, the
violin has persistently bafled the hundreds
of earnest inventors who have been work-
ing for years to perfect a purely automatic
mechanical instrument. It is only within
the past few weeks that success has been
achieved, and a mechanism perfected little
short of human in its operation.

The violin itself, which reguires no ex-
plapation, is firmly anchored on a hand-
some cabinet. Instead of a bow there are
four revolving dises, composed of celluloid
and rosin, called sounding brushes,—one for
each string. These discs are constantly re-
volving while the machine is running, and
one or more of them press against the
strings at the proper moment, by means
of electro magnets., At the instant the dise
touches its string an electric finger, also
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The Electric Violin

operated Dby a magnet, presses the same
string at the proper place, just as a musi-
cian would do with his own fingers, There
are 58 of these electrie fingers arranged in
rows, a4s will be seen in the illustration,
Connecting with the revolving dises and
the electric fingers are wires, not shown,
which pass into the lower part of the case
containing the wviolin. These wires each
end in a small brass sirip, or contact point,
which rests upon a perforated strip of
paper, which is the score. This paper strip
passes over a brass cylinder, and when one
of the perforationg in the paper reaches a
contact point, the perforation allows the
brass point to toueh the brass eylinder thus
completing the electric cirenit and operat-
ing the proper magnets which control the
movements of the dises and fingers. A long
perforation therefore produces a long note,
and a short perforation a correspondingly
short note. The machine ean do what no
human performer can do, viz, produce a
sound on any two or more strings af the
game instant, thus securing an orchestral
effect.

One would naturally expect a machine
could produce nothing but “brassy” eor
metallic musie, but quite the opposite is the
fact. The transferring of a plecé of music,
as actually played by a performer, onto a
record from which the perforated strips are

made, is a dificult operation, which the in-
ventor guards as a state secret.

The electric virtuoso is designed for use
in the home, but will doubtless be first seen
on the stage as a musical novelty, and in
other places of amusement. It can be ad-
justed to four times the volume of the hand
played instrument, or graduated to suit the
faintest, most delicate strains desired. The
tuning would naturally seen to be a difficult
undertaking, but this is also done me-
chanically; in faet one who is not himself
a musician, can accurately tune the instru-
ment by means of a special roll of the per-
forated paper, and the use of certain thumb
serews.  In short, the electrie violin ig said
to be capable of performing any action of
the hand-played instrument, and much
more.

S —

Lightning killed one man and injured two
others in a mine 1,008 ft. in the ground in
Michigan recently. The bolt struck a cable
and ran down into the mine, prematurely
getting off two charges of dynamite,

B
- -

“If explosions oecur in the muffler of the
gasoline engine, add more battery,” advises
a contemporary. It may be a case of weak
mixture. when the user will have to add
more gasoline.—The Gas Engine.

il
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THE HANDLELESS HAND CAR

From Boston to San IFrancisco, and as far
back as the oldest settler can remember the
sight of the section gang pumping their
hand ear is a familiar one. Thousands upon
thousands of these useful but unsightly
vehicles travel over 6.000,000 miles each
year on the steam railways of this country.

The aute craze seems destined to reach
even “Pat,” and he is due to ride in ease in
the near future when he goes down the lipe

“:Pat's"* Automobile
to take out a broken tie or raize a low joint.
His auto rejoices in the impressive name
of section motor work ear, and will carry
his erew merrily along at 15 miles an hour,
while the boys rest and pack their pipes.
The motive pawer is a two-cylinder, 8 h. p.,
gasoline engine, with simple gearing and
caleulated fo operate with little experience.
The car is made for any gunage from 24 in.
up, will ran in either direction, and is
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quickly stopped by means of a double hub
brake. The framework is of steel tubing,
combining necessary strength with mini-
mum weight.

_—*-.’.-_-_.

MUNICIPAL TELEPHONY A FAIL-
URE IN ENGLAND

For years the zovernment has operateid
the telegraph in England, giving an excel-
lent zervice at very low charges. Six years
aga a bill was passed allowing cities tn o
into the telephone business. This act was
repealed on August 9 last. The plan was
a failure, During the six years only 13
cities out of a possible 1,234 took out a
licemse, and of the 13 only 6 put in tele-
plones. On August 9, when the aect was
repealad, ouly 5 municipal exchanzes wore
in operation, and all of these were in a
gorry plight, financially, In order to pro-
teci the public the government has offered
to take over and operate the five exchanges,
which are situated in Glasgow, Hull, Brigh-
ton, Port=mouth and Swansea, and which
cost a total of $2,500,000.

The lesson s obvious, Something move
than a wmerely honest administration is re-
quired, for there is no suspicion of the
grafting prevailing in this country, in con-
nection with the failure,

o

Just try to imagine the Czar taking
chances on a trip in a submarine!

Motor "*Hand Car''==Carries 15 Men 15 Miles an Hour
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All the articles ap=
pearing in this de=
pariment are reprint=
ed in book form at
the end of each year.

SHOP NOTES

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

A PIPE HACKSAW FRAME

To make this frame, three 14-in. ells, two
pieces of 1i-in. pipe, 3 in. long (B B), one
piece of 14-in. pipe, 15 in. long (A), and one

T A o]
Eiaing|):
JHOLE

§ROLE  1og L age

Pipe Hacksaw Frame

14 -in. tee will be required. C is a piece of
holt iron, pipe-threaded and screwed into the
ell; D is a piece of the same metal, 4 in.
iong, which is bolt-threaded and passed
through the reamed tee with about 4 in. of
thread on the handle side of which is a nut
by which the tension of the blade may be
adjusted. Partgs C and D both have glits
sawed in them parallel with the blade, into
which the blades are fastened by means of
pins passing through holes drilled for the
purpose. Fittings without bosses on them
make a neater appearance, and all Dbrass
pipe for the frame looks better, algo.—Con-
tributed by Apprentice.

- — =

HOME-MADE WATER HEATER

A water heater to have steam and drip
connection hitched into steam heating sys-
tem, the same as a radiator, water entering
lower tee and being discharged from the
upper tee, is shown in the illustration,

The heater may be used either wertical
or horizontal, though it should be pitched
toward the drip end, and may be used with
or withont tank. It consists of outer pipe

...... o, e
g Ak IL‘I-\'\'\\\\ e i ] "-

AN

in the end make the shell watertight where
the steam pipe enters with a long thread at
both ends.

.-'1 134-in. outside pipe with tees 114 in. x

& In. or equivalent; with hushingq 1% in. X
"v’ in. for the end and bushings % in. x 14 in.
fm' connecting and making miterti"ht Joints
with 14 in, steam pipe at the ends, will heat
a volume of water 6 or 8 ft. long.—Con-
tributed by W. J. Barber, North Adams,
Mass,

i i
_———

BATTERY ECONOMIZER FOR TEL-
EPHONES

By the use of a
switch (3) placed on
the telephone box or
on the wall and wired
up with the batteries
(1 and 2) as shown in
the diagram, a preat
deal of wear on the
batteries can be saved
and they will last a
long while. — Contrib-
uted by Geo. E. Bow-
ers, Shelbyville, Mo.

s

VARNISH PRECEPTS

One coat of varnish never cracks.

Two coats of varnish seldom erack.

Three coats of varnish often erack.

Four coats of varnish always crack.
—Master Painter.

\\\%
v ]

Home-Made Water Heater
Shop Notes for 1905 contains 200 pages:

or shell, through the center of which passes
smaller pipe for steam, the water being
aronnd this smaller pipe: heads or bushings

385 illustrations. Price, 50 cents. Write for
a copy to-day. -




1032

DRAWING FIVE-POINTED STARS

Une of the easiest methods of making a
five-pointed star by the use of the steel
square is to describe a circle of a given
diameter, then divide up the circumference
by indicating chords equal to seven-twelfths
of the diameter. The five points where the
chords intersect the cirenmference will be
the points of the star, says the Metal
Worker.

A
A

Fig. 1.

Fig. 2.

Another good way is to divide 360 by the
number of points the star is to have, which
will give the distance between points in de-
grees. Then get the angle on the bevel
square with the protractor, and using any
diameter as the base llne, the points may
goon be obtained. This operation is illus-
trated in Fig. 1, while Fig. 2 shows the star
with points joined.

i

HOME-MADE LEVEL

A home-made level which suffices for all
ordinary purposes iz shown in the dia-
gram. The level is made of a 114 in. x 3 in,
X 36 in. plece of wood, two plastering laths,

Home-Made Level

2 ft. long, a string and a plumb bob. The
iilustration explains the construction. The
lathes may be nalled to the bottom plece
with shingle nails.—Contributed by Jas.
Morton, Jr.; Dunn, Tenn.
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STRAIGHTENING WIRE IN THE
LATHE

Short lengths of thick wire are very hard
to straighten with the mallet, but the work
can be done in the lathe, quickly and easily,
gays the Model Engineer, Londomn.,

Grip the wire in the chuck, and roughly
straighten it with the hand, so that it clears
the bed. Now get two pieces of hardwood
about 1 ft. by 2 in. by % in,, and bore a hole
in each about 2 in. from one end to fit the
wire, Slip them on the wire close up to
chuck, and start the lathe. Grip the pieces
of wood in the position shown in the sketch,
keeping the ends farthest away pressed close
together and twisting the pieces of wood
in opposite directions. Move slowly along
the wire, keeping ir the same position. If
necessary, repeat the operation. New holes

i b

. e

Seclion

Straightening Wire

can be bored in the wood at a short dis-
tance from the old ones when these become
too large.

il

WATERPROOF ELECTRIC LIGHT
SOCKETS -

Electric lights =0 located that they are ex-
posed to water may be made waterproof by
the following described means:

Before putting the lamp into the socket
fill the receptacle with a lnmp of soft putty,
then serew the lamp in. This will foree the
putty into every crevice and make it abso-
lutely tight. Unscrew the lamp again, clean
the putty from the threads so that it will
not stick there as it hardens, then screw up
again, A correspondent of Power says this
works exceedingly well,
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BABBITTING LADLE MADE OF PIPE

Into a 1%-in, pipe cap screw a 11§ x 11§
in. nipple, threaded on one end only. On the
inside of the nipple file a mouth or lip (A)
for pouring a small stream. Make a handle
of 134-in, or %-in. pipe of whatever length is

&y

1 NePLE
et METAL PLUG
I 4ond PIPE ror HANOLE
TEE?L'L_
A1 FIPECAP

Babbitting Ladle

most convenient for your use. Secrew the
handle into the nipplé about 1§ in. to brace
it and plug it at that end with a pipe plug,
or an old bolt threaded in. On the other
end of the handle screw a tee, making it
convenient to hold. Have all the threads
neat and tight, o0 the ladle will not be an-
sightly.—Contributed by Apprentice,

TO CUT THIN STEEL WITHOUT
TEMPERING

A simple method of cutting a thin plece
of steel as from a saw blade, without draw-
ing the temper, is shown in the illustration.

Cutting Thin Steel

A correspondent of the Blacksmith and
Wheelwright recommends this method.

il
=

CLEANING SMOKED CEILINGS

A smoke-blackened ceiling may be cleaned
by coating with a mixture of starch and
water, allowing this to dry, and then brush-
ing off lightly with a soft brush.
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HOME-MADE POST AUGER

Any cireular disk that is wide enough and
not too thick—as, for Instance, the broken
blade of a disk harrow or a circular saw
Llade-—may be used for the auger blade.
Center punch the plate, mark the size re-
quired with a compass and cut in circular
shape.

At the center of the disk punch or drill
a %-in. hole, then split the disk from the
center to the outer edge and cut out a small
strip as at X in the sketch, 8o as to leave a
better opening, says the American Black-
smith. Sharpen both sides of this split and
turn one down and the other slightly up-
ward. Forge a piece like B and rivet it on
the blade as at A. Forge a lip, C, from a

e
U

III
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Home=Made Post Auger

piece of gpring steel and rivet it to the blade
on the edge opposite the split part. This lip
is intended to cut the soil on the outside,
while at the split the cutting is directly
down into the soil. The whole blade should
be concaved on the outside edges—turned
upwards,

Make the stem D, of %-in. round iron, 4
ft. in length, with an eye for a cross handle
and with its point extending 6 In. below the
blade and twisted like a twist drill. Cuf a
thread on the stem and screw into plate B.

This auger is particularly useful in bor-
ing holes in stiff clay =oil. It makes a clean
hole and ean be used without water. The
boring can be fast or slow, according to the
downward bend given the cutting lip of the
disk.
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CHEMICAL FORMULA TABLE FOR
PAINTERS

The palnter who has some knowledre of
chemistry will find it greatly to his advan-
tage in the preparation of his colors.
thosze who cannot take
following table compiled
Painter will
memorizing.

by
bhe found useful
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THAWING FROZEN GROUND WITH
LIME

Lime may be suceessfully used in thaw-
ing frozen ground where excavating must

For
sich a course the
the Master
and worth

be done to gain access to frozen pipes.

Ap-

ply one barrel over night, covering weil, for
thawing out frost 1 ft deep, In a trewch

2 ft. wide and 8 ft. long.

Hot water may

e used with the lime to good advantage.

Common Name Chemical Name. Formula

Barytes, Blanc Fixe, Sulphate of Barinm, BaSo,
Gypsum, Terra Alba, Plaster of Paris, Sulphate of Calcinm, CasS0O,2H,0
De-Hydrated Plaster of Paris, Sulphate of Caleium, CaS0,2H,0
Whiting, Lime Carbonate, Lime, Paris

White, Spanish White, English White,

Marble Dust, Carbonate of Calcium, CaCo,
Sublimed Lead, *“White Lead,” Sulphate of Lead, PbSO,
White Lead, Corroded Lead, Basic Carbonate of Lead, 2P'bCO,PLH,0O
Silex, Silyer White, Infusorial Earth, Wood _

Filler, Ground Quartz, Silica, Si0,
Zinc White, Zinc Oxide, Oxide of Zine, ZnO
China Clay, Clay, Hydrated Silicate of Alumina, 25i10,A1,02H,0
Litharge, Lead Oxide, Massicot, Lead Monoxide, Ph |
Red Lead, Orange Red, Lead Oxide, Ph,04
Chinese Vermilion and Mercury Vermilion, Sulphide of Mercury, Hgs
Venetian Red, Indianr Reds, Mineral Brown,

Etc. Oxide of Iron, Fe, 0,
Chrome Yellows, M and L, Chiromate of Lead, PbCru, + Phsd,
Chrome Yellow, O, Clhiromate of Lead, PLCrO,
Lamp and Gas Black, Carbon, C
Ivory, Bone, and Drop Black, Carbon, etc., C.
‘Graphite, Graphite, C

AUTOMATIC CUT-OFF FOR ELECTRIC LIGHTS

Fasten an alarm clock on a shelf, and
about 10 in, away place a switch., AMake 2
trigger as shown in the sketeh and mount
it on an axle, so it will move backward and
forward. At a point on the wall above this
arrangement, fasten a spiral spring at such
a height that when the switeh is elosed and
then let go, It will strefeh the spring. Fasten
the spring to the switch with a screw eye.

SHELF

Attach a stout cord to the alarm key of
the clock and run the cord to the trigezer.
Put a hook on the string, =0 that it may be

hooked to the trigger, showing that the
glarm is wound up. Wind and set the
alarm: pull the awiteh down and put the

handle in the trigger, then fasten the string

on the trigger.

When the alarm goes off, the key will

FRNTVEW Ji/i)
Or TRESER 'f

~r"\\ @] T
e et

Automatic Cut-0ff for Electric Lights
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wind up the string, thus pulling the trigger
out and releasing the switeh handle, which
is pulled up by the spring and so cuts out
the lizlits, This device iz convenient for
atore keepers who wish to keep lights burn-
ing in show windows until a late hour.—
Contributed by W. J. Rlattery, Emsworth,
Pennsylvania.
-

TO MAKE A STEAM GAUGE ALARM

A stenm gauge alarm that  will  =ound
whenever the steam pressure falls to o pre-
determined point is deseribed by 2 corre-
spondent of the National Engineer.

Connect up an ordinary annuneiator Lell
with the zZauge, rupning one wire to the
post of the pointer and the other to a piece
of copper fastened to the face of the dial,
but insulated from it. The wire to the
gange polnter will make contact with the
piece of copper on the dial face whenever
the steam pressure drops to the predeter-
mined point, thus cloging the eireuit and
ringing the hell, The alarm may be thrown
out of service at any time by a switch placed
In the cireuit,

i .

HOW TO PAINT IRON, ZINC AND
GALVANIZED IRON

The best time for painting new iron is at
the foundry as soon after ecasting, or heing
wrought or relled, as possible, says the Mas-
ter Painter. Paint it when o dry wind or
wirm sun will act upon it; do not paint it
in the ecarly morning or damp evening.  First
see that the iron is thoroughly dry and free
from rust, and then coat with red lead and
linseed oil, n thin coat, just enongh to pene-
trate the pores of the iron. The first coat
must dry hard, Follow up with three other
coats containing red  or white lead in as
great proportion as possible,

To paint old iron, nrn off all rust and
seale,"brush with turpentine or paraffin and
proceed precisely as with new iron,

For zine, the first cont should consist of
white lead, red lead and  torpentine, tem-
pered with varnish. Wash new rolled sheet
zine with a solution of a tablespoonful of
hydrochloric or nitrie acid to a =allon of wa-
ter, or scrateh the surface with No.o 2 glass-
paper hefore painting.

Treat galvanized iron the zame as zine
but do not use the acid preparation, nor
seratel. Very smooth, bright tin plate must
be first dulled or seratched and the frst
coat should be oilless,
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PUTTING A NEW BASE UNDER A
BOILER

In substituting a new base under a boller
for a broken one, a correspondent of the
AMetal Worker tells how the job can be done
quickly and without disturbing any of the
connections,

Saw out two bhardwood wedges and drive
them under the two reiurn pipes in posi-
tion as =hown at A in the sketeh. These
should be of proper height to lift the boiler
off the base just far enough to allow the
broken base and grates to be alipped ont and
the new bage slipped in. Brace the boiler
from the walls to keep it from slipping
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BRICK FOUMNIATIO
Putting a New Base Under a Boiler

sideways, and before removing the old base
geore a deep mark with a eold chisel on the
brick foundation, so that the new one may
be put in on exacily the same spot,

-

HOW TO MAKE CELLULOID IN.
COMBUSTIBLE

Make an ether-aleohol szolution of cellu-
loid and an ether-alcohol solution of ferrie
perchloride, then mix the two solutions, This
will give a clear, syruplike liquid, yellow in
color and yielding no preeipitates. Pour it
into a suitable vessel and leave for spon-
taneous evaporation. A shell-colored sub-
stance will be produced, which after wash-
ing and drying, gives the result desired, says
the Model Engineer, London,

Celluloid so treated will be pliant, trans-
parent, uninflammable anid incombustible,
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SLED ™ MmuvING LAWN

SPRINKLER

In watering a lawn in the old-fashioned
way one has to do much walking in moving
the sprinkler from place to place, shutting
off the water and turning it on again, and
is certain to get his feet wet in the opera-

Sled for Moving Lawn Sprinkler

tion. To avoid all this trouble, make a little
gled of 1x4 in. pine, 24 in. long, with 14%-in.
board nailed across the runners, whieh
ghould be about 20 in. apart.

Then fasten the sprinkler on the sled, well
toward the front, attach about § ft. of rope
to the sled to draw it by, and arrange the
hose go it will run out back of the sled
ta prevent its tipping over. The sprinkler
can then he moved to any point on the Tawn
without one’'s running back and forth
through the wet grass to turn the water on
and off.—Contributed by J. 8. Wallace, San
Jose, Cal. '

R
> >

RACK FOR KITCHEN UTENSIL
COVERS

Tin covers for stew pans and kettles are
a nulsance when not in use, as they are
apt to slip off the shelf, if piled upon it
and are sure to get out of order so that
one must search for one of the rizht size.
To make a convenient rack for these covers
get some strips of -in. boards, half of them
1 in. wide and the other half 3
in. wide and all as long as the shelf is
wide. Have as many of each width strips
as you have covers, or more. Fasten these
strips with shingle nails to the bhottom of a
ghelf that iz about & ft. from the floor as

% SHELF ‘L,\
Gin= Fen = Bin. = %in. = Jf0in

Rack for Kettle Covers

shown in the sketeli. The strips should be
fastened at various distances apart in order
to accommeodate the severa] sizes of covers,
Place the covers with knobs or handles
downward—Contributed by J. 8. Wallace,
San Jose, Cal. :

EASY METHOD OF BURNING 50
BUSHELS OF CHARCOAL

In our February number instructions for
burning 100 bushelz of charcoal were given;
the accompanying directions are for a
smaller quantity-—say, forty or fifty bushels,

Pick out a spot where rocks are not too
plentiful and where perpendicular walls of
ground will not ecrumble too easily and dig
a hole 6 ft. long, 4 ft. wide and 6 ft. deep,
Cut into lengths of about 4 ft. 7 in. enonugh
of sound dry wood to fill the hole. Pile
the wood alongside the hole where it will
be within easy reach. Get an armful of dry
kindling, split lengthwisze, and a ecouple of
armfuls of green evergreen brush or green
hay (wet gunny sacks will do as well).

Put the kindling at the bottom of the
hole and set it on fire; next pile in the wood
on top of it, packing it close together. For
the first 2 ft. work rapidly. Proceed with
the filling until the hole iz full and round
it up a little, making it highest in the cen-
ter. Then lay on the covering material—
green grass, wet sacks or whatever it may
be. Spread this material along the center,
leaving 'a 6-in. space at the edges of the pit
uncovered, then throw dirt on the covered
portion. The #6.in. space left is for ven-
tilation and escape of smoke,

The pit will not require much tending.
When the flames break through, close it a
little at that- place, but not more than is
neceszary. By starting the burning at six
o'clork In the morning, the material will be
burned to coal by nine o'clock in the even-
ing—fifteen hours. Along in the afternoon
the fire will he getting pretty well to the
top. Tramp on the pit, and if any holes in
it can be fell, remove the covering at those
places and trample in some short pieces of
wood about a foot long until the hole is
filled up even with the top, then replace the
covering,. Toward the last it must be
watched elosely, as the flames are apt to
break out,

If for fifteen hours a thick clond of smoke
has rolled above the pit, at the end of that
period it should be burned to coal. Put
damp covering over the §-in. marginal space,
pile on dirt to a depth of 8 or 10 in., wet
it and trample down till =olid. In the
morning wet the dirt again, thoroughly. In
two days the coal may be dug out,

Choose a still day without wind for burn-
ing; foggy or railny weather will not affect
the burning.—Contributed by John H. Evans,
Dewey, Monotana.
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HOW TO MAKE A PNEUMATIC
PAINT MIXER

A pneumatic paint mixer may be made of
Lein. iron pipe, with an air hose coupling
attached to the upper end and the lower
portion of the pipe bent fnto a eircle slightly
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ACID-PROOF INK FOR ZINC

An acld-proof ink which may be used
with a drawing pen on zinc, says the Drafts-
man, consists of 1 dram verdigris, 1 dram
sal-ammoniae powder and 1% dram lamp-
black mixed with 10 drams of water.

Floar Line

Mixes Paint

smaller in dianmeter than the inside of the
bottom of the barrel. In the ecircular por-
tion, drill a number of {-in. holes spaced
2.in. centers. Air escaping through these
holes, agitates the paint in the barrel and
mixes it thoroughly., The end of the pipe in
the circular portion may be merely plugged
up, but is apt to clog in the section in-
dicated at A, because the force of the air
expends itself before this point is reached.
Probably a better way would be to connect
B to the ring by a T, as shown at C, so that
the air will circulate from both directions,
gays the Canadian Machine Shop.

The mixer may be connected to an old
air hose and this, in turn, connected to the
main line with an air hose coupling.

e

Contributions to our Shop Notes depart-
ment are invited. Brief, elear deseriptions
and rough sketches are acceptable,

i oo

Life subseription to Popular Mechanics,

$10: five years, §3.
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Pneumatically
MENDING PORCELAIN AND GRAN-
ITE WARE

Porcelain and granite ware, which cannot
be soldered, may be mended satisfactorily
in the following way:

Mix together litharge and glyeerine to
about the consistency of putty and then
apply to part to be mended. Apply it at ench
gide of the hole and press it through, then
“finish off smooth and let dry. When dry
it will be as hard as the poreelain and will
withstand any heat that poreelain will—
Contributed by W. C. Telford, Santa Bar-
bhara, Cal.

i

SIMPLE TAP WRENCH

A simple tap wrench iz made of +%-in.
gteel rod in two parts each 4 in. long, One
end of each part is treated ue shown in Fig.
1. Fig. 2 shows the two parts joined to form
ihe wrench.—Contributed by M. Frank Jor-
dan, 45 Jackson Pl., Chicago.

%nf. !‘_______-4_._ _H_:#_“ %r‘r
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# Fig. 2
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Handy Tap Wrench
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HOME-MADE BLUEPRINT FRAME

The frame itself is made of pine wood,
bound on the corners with iron corner bhands,
The =ides should be at least 114 in, thick by
3 in. wide, and the front piece which is
planted on the edges of the sides, should be
1% in. by 1% in. and screwed on very se-
curely; they must lap over about % in. on
the inside of the frame to make a rest for
the glass. The back should be made in
three pieces, held together by hinges, and
should he 5% in. to 7% in. In thickness, accord-
ing to the size of the frame.

In the building of this frame, the most
time should be given to the spring levers,
which must be aeccurate and have close con-
tact. The levers are hinged to the side and
are pressed down on the back, forcing the
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back of the frame tightly against the glass
by the three brass springs and being held
in place when down by three cupboard door
snap locks. The three levers sbhould be held
together and in line by the iron or wood
brace across their backs, this brace is very
essential and should be securely attached,
A thick piece of felt should always be laid
on top of the paper so that the back may
bear evenly on the print and make cloge con-
tact between the blueprint paper and the
tracings, which fact is absolutely neces-
sary. The iron frame as shown, is ordinary
black iron pipe, %. in to % in., according to
size of frame, and the stand, which is fas-
tened to the window trim, is heavier weight,
174 in. to 13} in. The collar must fit snugly
nround the nipple, and a drop of oil onee
in a while is necessary. After the iron frame
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ia built, it is a good plan to set-screw the
connection bhetween the frame and arm, as
this joint would have a tendency te drop
down on the treads. The frame can then be
revglved on the arm treads, to put in the
drawings and then turned glass side up and
gwung out the window to print. I have
made and set up one of these frames in our
drafting room, and it has given universal
satisfaction.—Contributed by Prentice P
Avery, 39 Woodside Av. Ridgewood, N. J.
e a e

PRESS STOPPING DEVICE

The accompanying illustration shows an
arrangement installed by W. Schafer of San
Francisco, Cal., on a press used for baling
dry goods, to stop the press in case of a
careless packer letting it run up too far.
As the movable platform rises, weight B,
which is a little heavier than weight A on
the other side, is pushed up and so lowers
weight A (securely fastened to the cord so
that it cannot move along it) and the lower-
ing of weight A throws the cirenit breaker,
(. In case the man making a bale should
neglect to stop the press when his bale is
made, the circuit breaker will throw in the
usual manner, 2o that it is not necessary fo
have any arrangement for stopping on the
descent. The pulleys must be good ones and
g0 arranged that the cord, when loose, will
not work out of the groove., Mr. Schafer
has used this device for about three years
and states that it has never given trouble
of any kind. This stop could be adapted
ts other purposes, for stopping elevators, for
instance,

Jyour taste.
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HOW TO MAKE AN S-WRENCH

From the scrap heap seleet a piece of good
cast steel, 16x1 in. by 3 in. long (Fig. 1).
Draw down the eenter and round the ends.
At S8 (Fig. 2) fuller to % in. thick, and
leave the middle a little thicker. Make holes

in the ends as shown by the dotted lines,
Fig. 2, using a sguare punch. Put a flatter
on and smooth up side nicely.

Cut out AA on both sldes with a sharp
thin chisel, which will spread the jaws,
Round up agnin and shape like Fig. 3 to suit
Heat to a cherry red and lay
in some unslaked lime which will soften.
Let it cool and then dress. Make one end
for, say, %, and the other for {, or any

size you want. Now heat to a very low red.
Lay It between two green pine boards or
drop in linseed oil, says a correspondent of
the Blacksmith and Wheelwright, and you
will get a good color and a good tewmper.
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Automatic Stopping Device for Presses
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MAKING A SPRING HEAD

There are many #miths whoe do not know
how to put a head on the upper main leaf
of an orlinary elliptic spring, says a corre-
spondent of the Ameriean Blacksmith, The
following is an excellent- method:

Making a Spring Head
Cut off steel the length wanted, less 14 in.

for each end. The instructions are for only
one end, but apply to both. Take 3 in. of
bs-in, square Norway iron. Split through
from one side as at A, and have the split the
width of the steel to be used. Now fuller
as at B, insert steel 0. at C and weld. Then
trim as shown by t1  dotted lines at D. The
ears can be hent © the vise, without danger
of injury from «..d, shut and should be bent
as at E. No dress up thread in the tool
¥, after ful': sz between the ears.
Ing will Iwicg the ears parallel and after
dresgsing them, the holes are drilled.
-

Mechanics for Young America, an illus-

trated book for boys. Price, 25 cents.

—T

Fuller-
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BORING ON THE TURRET LATHE

I Boring to Size vs. Boring Undersize and Re=ream=

ing by Hand

At one time I worked in a large manuo-
facturing concern where all gears, sprock-
ets, pulleys, collars, etc.,, were bored in the
turret lathe by a system that, I admit, was
new to me. 1 had worked in different shops,
had seen many turret lathe fixtores and sys-
tems, but never before had I heard of bor-
ing articles undersize and reaming them to
gize by hand with an expansion reamer.
The system I refer to counld be bettered, in
my estimation, by the suggestions offered
below. Their boring was done by first run-
ning a deill, slightly smaller than the ream-
er, through, then reaming.

By use of a little oil and a new reamer
a good fit could be secured, but it wounld
not be advisable to keep buyving new ream-
ers; consequently when the reamer be-
comes slightly worn (which will happen in
a very short time by continuous use) the
bore will be small. If reamed dry, the hore
will be too large, even with a worn reamer.,
The firm in question used oil on the reamer,
which made the hole as small as possible,
with the result that every piece had to be
reamed by hand with an expansion reamer
to obtain a good fit. In a large plant this
labor of re-reaming will amount to a large
sum in the course of a year,

I have often wondered why a system as
explained below would not be satisfactory
to others. I have rigeed up turret lathes in
this way, and it gave satisfaction in every
respect. Furthermore work can be done
more quickly, besides, no reamer is used.

L
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Fig. 2
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Referring to the diagrams, Fig. 1 shows
a view of the boring bar in position for bor-
ing. Fig. 2 is a sectional view of bar, bush-
ing for same and lathe spindle. Fig. 3
shows the cutter in the bar and the method
of holding it. In Fig. 1 and Fig. 2, A is
the boring bar turned on end B, so as to
pass through the core and enter the bush-
ing C in the Ilathe spindle, which steadies
the end of the boring bar. D is turned to
fit in spindle with shoulder at E for bear-
ing against the end of the spindle and is
bored out at F, to receive different sized
bushings, which are fastened in by a feather
key and can readily be changed. The bush-
ings could be placed directly in the spindle
without the use of D, but D is used to keep
the bore of the spindle from wearing; by
frequent changing of bushings, ete.

The bar is fitted with cutters the same
as a facing tool, but these are not held by
a key, as they have to be centered exactly,
because both sides cut and with a key too
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HOW TO BURN SAWDUST

A furnace and boiler setting like the one
ehown in the diagram is an excellent ar-
rangement for burning sawdust, says a cor-
respondent of Power.

The boiler setting itself iz like that usu-
ally used in a horizontal boiler, but the
grates are in an oven or projection built in
front of the boiler instead of being under
itt. The oven is about 10 ft ' long
and should be full width of the boiler, or if
convenient, 2 ft. wider than the boller is
preferable, The grates should have 134-in.
openings.

The sawdust, brought by a mechanical
carrier of some kind is dropped through two
chutes on to the grates and lies in two
cone-shaped piles that cover the entire grate
surface,

The fire should be started with shavings
or other dry material and will burn prinei-
pally around the edges where the draft will
foree itself up through the fuel. When well
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Arrangement for Burning

much time is lost in setting. The cutters
are fastened as shown at A, Fig. 3. The cut-
ter is countersunk to receive cone head set
serew and it ig turned to size while so
fastened. It is obvious that when replaced,
it will alwavs be central and different
sized cutters can be used by turning them
to size in the same bar they are to be used
in.

With the end of the bar supported in the
bushing, all material can be removed in one
cut and as the cutter is turned to size, and
being stralght from cutting edge, no reamer
is necessary. One cutter can be ground an
hundred times without changing the gize of
the bore.

While this method is very old to some, it
will no doubt help someone who is gtill
toiling away with a monkey wrench and
an expansion reamer—Contributed by Nor-
man Baker, Hoopeston, IIL

M-,..f.-; -
Sawdust

ignited the surface of the cones will be cov-
ered with flames and the sawdust will burn
furiously.

The supply of sawdust may be regulated
by slides in the chutes. It is not necessary
to use a firebar, simply fill up with the fuel
and let it burn. To bank the fire at night
fill the furnace well up to the top with the
sawdust and level it off, close all doors and
the damper and let it alone,

- .

A threshing outfit equipped with a sys-
tem of electric lights enables an Ohio
thresherman to work till 10 p. m. during
the busy season. The engine supplies the
power for the dynamo and the lamps are
attached to the separator.

i

If you want any machine or device and
do not know where to get it, write us. In-
formation free.
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ANOTHER SAFE RAIL GRIP -

The illustration shows n rail grab made by
F. A. Crans of 207 Williams St., Waverly, N.
Y., and used by Mr. Foley, wrecking fore-
man of the Lehigh Valley R. R. tool train

" located at Sayre, Pa.
Mr, Foley says of thia
grip:

“We are using the rail
grab or grip in our
wrecking equipment and
it is a first-class grip, as
it can be used In any
place, and will fit any
rail from 58 1bs. to 90

b2, We have two of
thesge grips amnd we
use them very often

for a stop to put ahead
of our =tenm crane on
the rail at the end of
the track to  keep
the crane from moving
when we have a hard
end pull”

Rail Grip

Anyone wishing details of construection of

this grip may secure them by writing Mr.
Crans.

il
- -

A CRACKED WATER
JACKET

REPAIRING

A cracked water jacket In a gas engine is
a common trouble. Often eylinders and eyl-
inder heads that could easily have Leen re-
paired are consigned to the scrap pile on this
acconnt.

In repairing, when the ecrack is rather
open, it is best to use a plece of sheet cop-
per for the pateh, as it ean be hammered
into almost any shape easily. The edges
should be caulked to make them watertight,
though sheet asbestos may be used as pack-
ing., The patech is best fastened on with
small serews along the edges and not over
an inch apart.

Small eracks may be repalired by foreing
in solder with & blowpipe, or by driving a
gharp-cornered cold chisel along the crack,
making it wider and deeper near the out.
gide, then pounding in a piece of lead wire
or a narrow strip of lead and the job is
done.—Contributed by Royal Wolfe, 9156 8.
Broadway, Lancaster, O.

S —— — -

We are alvays ghad to recelve contribu-
tions fo this department from our readers,
Make your story concizse but plain.

POPULAR MECHANICS

SOME ELECTRIC PLANT TROUBLES
AND WHAT CURED THEM

In an extremely interesting series of arti-
cles on “Experience on the Road,” H. L.
Stephenson, an electrical expert, tells in the
Electric Journal some of the things he saw,
from which the following are selected:

A RUNAWAY ENGINE.

A recent ease of trouble wlth an engine
will serve to illusirate the point. This par-
ticular engine was a small, high speed, pis-
ton-valve type, direct connected to a 75
kw,. lighting machine to be driven at 270 r.
p. m. When thiz outfit was started and the
engine given full steam pressure, the frst
gpeed would probably be 276, and as quickly
a8 another could be taken, 281, then 287,
293, 297, 301, 310, continuing to creep up
slowly. With any load from ten kw. up,
the speed regulation wag very good, but
whenever the load was thrown off, the speed
would Legin to creep. We ran it throttled
until all of its parts had reached an even
tempernture, but with no better resulis.
The engine-man then took out the valve to
look for steam leaks but it seemed to be in
good condition and a trial showed that we
had not improved it. An Improvised device
ghowed that the governor did its work so
that it looked reasonable to believe, despite
our indicator cards, that there must be some
error in the valve setting. This was checked
over, and the piston was taken out and ex-
amined. We took cards until there was no
more paper to fit the indieator. And so it
went for three or four days, until we got
hold of the theoretical curve such as engine
buflders send out as a sort of an advertise-
ment.

In comparing the card with one of our
no-load curves the trouble was as apparent
ag though it had been printed in words
across the paper. The valve leaked steam.
Taking the valve out for the second time,
we peined the inside of the ring= to spread
them out thereby inereasing their pressure
against the walls of the steam chest. We
kad solved the problem, for englnes are not
made that run better than thiz one now
does,

A TRANSFORMER FIRE.

A telegraphic request, “Trouble with new
transformer, send man at once,” took the
writer off once on an eighteen-hour trip.
The customer had installed thizs unit and on
putting it into service it’ gave entire satisfae-
tion, but in two or three hours some one no-
ticed smoke pouring from the transformer
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house in such volumes that it was thought
the whole building was on fire. An inves.
tigation showed that it was only ithe new
transformer and a careful examination re-
veialed nothing further than that the smoke
came Irom the grease and dirt burning on
two of its low tension terminalz, which from
all appearances had reached a temperature
far above 100 degrees centigrade. The at-
tendants were at a loss to account for this
a8 these termioals were joined together by
a short copper strap and were therefore nee-
essarily at the same voltage awd, of course,
there could e no heating on account of o
glight leakage of current jumping from one
to the other, This transformer was of that
type designed to give elther 110 or 220 volis
on the low tension side, and as it wnas
operated on “the latier voltage, this copper
strap put the two windings in series. The
reader can imagine the chagrin of the at-
tendants when the trouble was remedied by
gand papering this strap and the terminals
and scerewing up the bolts tizht enough to
make a good contact for carryving the cur-
rent. As thiz transformer was run with a
load very close to its rated eapacity, we
afterwards took the precantion to insert an
additional jumper.

A TIME-HONORED TROUBLE,

A paper of this kind would not be com.
plete without mentioning some experience
with the series fields of compound machines,
Tell a roadman that a motor’s speed iz not
right or _that a zenerator will not held up
its voltage and the first thing that comes
to his mind is the series field. This seems
n simple thing, but any one with road ex-
perience ean cite a number of cases where
trouble wng due to wrong connections on
this part of the machioe, It is not at all
uncommon to find machines that bave been
run so long at an excessive speed to keep
up the voltage at full-load, that the proper
pulleys have heen lost and when the trouble
is discoverad it takes a month or two hefore
the change can be made and the generator
belted properly.

Alternating-current apparatus Is not alto-
gether free from this same trouble. A good
example comes to mind In the case of a
composite wound generator which had been
in service for two years, but only at the
end of that time did it begin to receive any-
where near its rated load. A complaint was
made that this machine would not hold up
itz voltage with the separately excited field
having a drop of 110 wvolts direct current.
As the reported full-load voltage was not
excessively low we concluded that a bad
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power-factor was respongible for some of
it and with that end in view an elaborate
test was arranged to be taken in the pres-
cuce of the officinls of the power company.
The engineer who went to the plant discov-
ered that in all probability during the two
yvears they had Dbeen running, the self-ex-
cited ecoils had been  bucking against the
separately excited winding and reversing
this—well, the truth is, we do not care to
Linrt the feslings of any one by commenting
on things of this sort. Reversing this cured
the trouble,

>t

HOW TO MAKE AND USE A CY-
LINDRICAL SQUARE

In sawing off =qguare a piece of metal tube
or rod in the vice o round-zquare is needed,
and the box square can be converted into
one in the following way:

A thin flexible steel Dblade and a small
choezge-hoaded zerew will be reguired. Re-
ferring to the left-hand sketeh, the blade A
must be parallel Its whole length. Cut slots
BB directly in line with each other and at

e —

A CYLINDRICALSQUARE.

right angles fo either edge of the square.
In the right-hand sketeh at C it will be oh-
servel Jhat this slot tapers towards the edge.
This is to bring the blade close to the work
being marked off, says the Model Engineer,
London, The marking is accomplished by
drawing the hlade around the work into
the slot in the opposite side and seribing off.

—————————

WEIGHT OF LEAD PIPE

The weight of lead pipe of any thick-
ness and diameter may be determined by
subtracting the sguare of the internal diam-
eter of the pipe from the square of the ex-
ternal dinmeter (both in Inches) and multl-
plying the remainder by 2.86. The result
will be the weight in pounds per running
foot.
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HOW TO BUILD A CHEAP WATER
WHEEL

The wheel should be made of good hard
pine and the dimensions given are for a
wheel 10 ft. in diameter and 4 ft. wide, but
a wheel of any size can be made in the
pame way and in proportion, says a corre-
gpondent of the Blacksmith and Wheel-
wright,

Gain eight pieces of joist 2 x 6 in. by & fr.
long as shown at €, Fig. 1, and put them
together in pairs (A A and B B, Fig. 2).
Bolt the two pairs together, making eight
spokes or arms, and forming one side of the
wheel. Against the offset or depression of
2 in. at the end of every second spoke on

each side, fit a piece 2 x 6 x 42 in. long, made

Fig. 1

as shown in Fig. 4. This will make the
spokes 4 x 6 in. Between ench plece and its
gpoke, near the ends, gain in as at C, Fig. 2,
for the standards for the buckets. =, Fig.
3, indicates the standards for the buckets,
They should be 2 x 4 x 16 in., tapered, and
bolted clear through as shown, The faces
of the spokes at this stage will all be level.
To the outside as at B, Fig. 3, bolt a cast-
iron plate 18 in. in diameter. This plate
should have a hub H, of about 4 in, on the
outside for set screws or keyway for fasten-
ing it to the shaft, and a short hub on the
inside to go into the wood. Have the shaft
ghout 3 in. in diameter and the buckeis
about 10 in. deep, 10 in. on the hottom and
4 ft. long.

The other gide of the bucket iz made in
exactly the same way and the parts then
put together,
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CEMENT REQUIRED FOR SUR-
FACING

The following table gives the amount of
cement and sand required  in several in.
stances. From this table one can readily
esfimate other areas as may be reqguired.

Bhis, of Dibls. of Thickness Area Covered
Cement., Samd.  of Coating. in Sq. Ft.

1 1 1 inch 67

1 1 4 inch 80

1 1 is inch 134

1 2 1 inch 104

1 2 4 inch 139

1 2 % inch 208

1 3 1 inch 140

1 3 4  inch 187

1 3 15 inch 280

MAKE THE

SAW FIT THE WORK

“The right thing to do with any sawing
machine is to use the smallest saw possible
for the work,” This is the deduction made
by J. Crow Taylor in the Wood-Worker, af-
ter recounting how a man ronning a saw
mill, thinking that there was no use in run-
ning a 16-in. saw for cutting a 1-in. board,
et down a4 number of thin and unsatisfae-
tory 16-in. edger saws to 12 in. and secured
excellent results, as well as saving power.
By reducing the dinmeter of the saws, they
were stiffened, and the volume of zaw blade
in the cut being reduced, a thinner saw
could be run, with the same results pro-
duced with a bigger and thicker saw, re-
quiring more power. Large collars are rec-
ommended for all kinds of ecireunlar sawing
machines, also.
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TO KEEP SHOW WINDOWS FROM
SWEATING

1f the window has no partition hetween
it and the store room, make one of ceiling
boards or of glass., Glass iz preferable. (See

QLAEE FARTITION

Fig. 1

|
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Fig. 1, plan view.) In a window of ordi-
nary gize make three openings 4 or 5 by i2
in. Case these up tightly with galvanized
iron or wood, A good way, says a4 corre-
spondent of the Metal Worker, Is to put in
galvanized iron, then on top of the floor on
the inside over the whole tack a piece of 1;-
in. mesh wire screen, using small staples to

GLAES PARTITION
—F

fasten it with. Fig. 2 is a sectlonal eleva-
tion. If this method iz followed there will
be no further trouble from sweating.
e
In lacing belts the pointed ends of the
laces may be stiffened and made easier to
insert by burning them,
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IMPROVED EMERGENCY BOILER
FEED .

In regard to the emergency boiler feed
described in our July number, A, G. Knight,
of La Salle, 111, writes as follows:

“T understand the emergency boiler feed
was like the accompanying sketeh., In place
of the funnel on top of the pipe, the party
conld have run a pipe, as shown by dotted
line and supplied with a valve; he could
lave poured the water into the tub on the
floor. When the two valves connecting his
apparatus to the boiler were closed the
steam in the big pipe would condense, caus-
ing a partial vacuum. Then on opening the

valve to the tub the water would be forced
up into the large pipe by atmospherie pres-
syre.”

s i

HEATING IRON IN COLD WATER

A lead-linel glass or porcelain vase or
cupola filled with acidified water, to which
is connected a strong positive conductor and
a pair of tongs with insulated handles at-
tached to a flexible negative conductor will
constitute the forge and furnace of the fu-
ture, declares Science and Art of Mining.
Tnto the sour water the smith plunges his
piece of iron, manipulating it with a pair
of insulated tongs. The water is agitated
with a boiling motion immediately, and the
great resistance created brings the iron first
to red, then to white heat and so quickly
that that portion of the iron not immersed
iz bhut slichtly warmed.

O

1s there anything you want bnt don't
know where to get it? Write Popular Me-
chanies, Information free.
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SIMPLE METHOD UI-:' DRAWING AN METHOD OF PROTECTING WATER

ELLIPSE

An ellipse is a figure that is incorrectly
drawn more often than any other geometri-
cal design. A simple way of developing and
laying out an ellipse is shown in the illus-
tration. As all ellipses have two digmeters,
viz: major and minor, it is necessary to
know these two points before one can he
drawmn.

To Draw an Ellipse

Degeribe a civele with the length of the
major axes A B of the ellipse for its dinme-
ter; then describe another circle, nsing the
same center as the first cirele and having
for its diameter the length of the minor
axes C Ih

Divide the circle In any number of equal
parts—the more, the easier to drow and the
more perfect the figure will he. The figure
in the illustration iz divided by twelve lines
passing through the center, Draw lightly
the perpendicnlars, nsing the points of inter-
section on the outer cirele marked “e.”? then
the horizontal lines indicated “£ By then
connecting the first polnts of Intersection,
¢ and £, as shown in the sketch, a perfect
eilipse will resnlt.

Any ellipse may be drawn in this way
and it saves the trouble of making the tram-
mel and guider that are go commonly used.—
Contributed by Jos. E. Stanton, Loz An-
geles, Cal.

FLEXIBLE VARNISH

Thiz varnish is sometimes called “balloon
varnish.” Boil together 2 gal. linseed oil,
6 oz. copperas, 6 oz. sugar of lead and 1 Th.
litharge, stirring constantly. When it
strings well, remove from fire and when
cold, thin, If necessary, with drying oil.

PIPES FROM FREEZING

To properly protect pipes is perhaps a lit-
tle expensive, but the extra expense will
sive greater expense in the long run, says
the Rural New Yorker,

Make a 4-in. pipe of heavy galvanized
iron in sections like stove pipe, each section
miade to slip over the next, In every second
section run four copper wires through holes
in the pipe on four sides and opposite to
eich other, Solder the wire on the outside
and solder the holes up tight. As each sec-
tion is put on over the water pipe fasten the
wires so that the water pipe is in the mid-
ille of the galvanized pipe. If it is not pos-
gible to disconnect the water pipe in order
to slip the protection pipe over if, crimp and
fasten at the top and bottom with small
short stove bolts, having the screw heads on
ihe outside. Put the boards on as shown
in the dingram. DBe sure to always break
the joints. Leave the pipes bare,

In the diagram, A, is water pipe, W,
wires for holding pipe in the center, the eir-
cle representz the 4-in. galvanized iron pipe,
and the rest are 1-in, boards carefully trued.
Put two thicknesses of paper under each

<~ - 12 in —>

A : 3
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Protecting Water Pipes

joint to act as an air-tight washer. X rep-
resents dead air spaces and Y inner dead
nir space.

Do not let the water run in the hope of
preveniing freezging, unless the supply is
from a windmill. On very cold nights set
i lamp in the box to heat the air. Have the
chimney of the lamp of tin 8 or 10 in, long,
and fit it tightly through a hole in a plece
of tin under the box. Use a -in. wick,
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This plan was tried on a 60-ft. standpipe

under a tank and a 32 ft. plpe each 114-in.

diameter, and was found to work to perfec-

tion

SIMPLE HIGH AND LOW WATER
ALARM

A high and low water alarm that is ex-
ceedingly simple and wholly dependable is
designed for use at the top of the boiler, The
bell is installed and connected up as shown

4
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in the illustration. Contaet is provided for
by a rod of very small diameter attached to
a float. The packing, says the Engincer’s Re-
view, is =oaked in oil and ground graphite
s0 there iz the minimum of friction on the
rod. .

HOW TO WIND A SINGLE CYLIN-

DER MOTOR

To wind a single eylinder motor, using
three and four terminal coils, connect the
primary wires to the end binding posts, and
always have the secondary on top of the
coil. The Motor Age gives a pumber of
diagrams showing the arrangement for sev-
eral numbers of terminal coils,
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Fig. 1 represents a flve-terminal coil, with
two =ets of batteries and but one secondary
terminal. A wire is shown connected to the
circuit breaker cam, but in making the con-
nections this wire iz always grounded on
the engine. Fig, 2 shows a six-terminal coil,
the primary being connected ag in Fig. 1,
and the extra secondary is grounded to the
motor. Fig. 3 is a three-terminal eoil, Fig.
4 a four-terminal coil, and Fig. § iz another
way to connect the coll of Fig 4. These
diagrams represent the usual methods of
connecting coils with terminals’ from three
to =ix.

e .
_——_——

MATCHES FOR CUTTING GAGE
GLASSES

The easiest method of cutting gage glasses
is. with red-headed matehes, Measure off
the glass, wet the head of a mateh thor-
oughly, and with if mark a elrcle on the in-
gide of the glass ai the polnt where it is to
be ent. Strike another mateh, hold it on
the outside of the glass under the marked
circle and the glass will break off with
smooth edges at  tlhie point marked. The
trick ean be done with but one mateh, says
a correspondent of Power, and is so simple
anid easy that a gage cutter is wholly un-
necessary. If yon cannot reach far enough
Into the zlasz the first time, make a second
ut.

—————e

GRADE THE STEAM PIPE

The steam pipe should be graded from the
hoiler towards the engine, says the Practi-
el Engineer, becanse the water of con-
densation can move in no direction save
along with the steam. Provision for cateh-
ing or disposing of this water should be
made at the engine,

FLUE g bl Fig. 4 TLUE gy
SRITCH p
BATTERY
BATTERY THITCH BATTERY SRYTCHK
¥ A DD
Fig. 3

Winding a Singel Cylinder Motor
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SUBSTITUTE FOR AUTO STARTER

We recently had an auto starter for a 50-
hp. three-phase induction motor burn out
and were badly in need of motor, but could
not use same on account of large starting

A PHASE A A
7 2 3
TRANSFORMER TRANSFURMER
7 R i <
i | 7
—e » &

;/? ;{ MOTOR 5,
: O
L)

Auto Starter Substitute

current and our small generating capacity,
writes H. H. Cloyd, of Trenton, Ao,

The transformers for this motor were lo-
cated close by and with the use of two D.
P. D. T. switches T made the transformers
take the place of the atarter by cutting the
starting voltage from 200 to 100 volts at
transformers’ terminals. With this voltage
the motor started with very llttle jerk on
our line and with about 60 per cent of its

POPULAR MECHANICS

rated load. The enclosed rough skeich will
show use of switches,

One 4-pole D. T. switch would be much
better, as with the two D. P. D. T. switches
both must be thrown at the same time, This
will also apply to any two-phase motor, also
three-phase and three transformers, pro-
vided another switeh s added,

Referring to sketeh, when the switches
are thrown downward the secondary coils
of the transformers are in mmultiple, giv-
ing the motor 100 volts starting cur-
rent, Throwing switches upward simply
short cirenits two middle transformers’
leads, throwing secondary coils in series, giv-
ing motor 200 volts, or its rated voltage.
The upper switch terminals act shply as
single pole switches,

This idea, though mnot always practical,
might be of some good f any one were
caught as we were without immediate
means of repairs,

-+

SIMPLE BABBITT LADLE

When rebabbitting stern bearings, or any
time I need a ladle, I take a piece of 2-in.
gas pipe, 18 in. long and put an elbow on
one end and the ladle is made. To make
the metal run readily take a good chisel and
dig a trench through the threads on the el-
bow.—Contributed by E. 8. Stout (marine
engineer), San Pedro, Cal.

il
- -

HEATING SYSTEM

The system of piping shown In the illus-
tration used in connection with a small
laundry or tank heater is suitable for heat-
ing a stable, small conservatory or a chicken
house, The system is cheap and simple to
rig up, says Domestic Engineering. The
ilnstration explaing the connections and
most of the materials can be picked up at
home.

Heating System for a Stable or (Greenhouse
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o | CHEMISTRY FOR MECHANICS |

By M. 4. KOPF

This Iz the second of a serles of short lessons on practleal chemistry, partieularly adapted to
the mechanic. The professionnl chemist 18 now considered indispensable in the larger manufactur-
ing industries. We have the iron smelter sending samples of iron to the chemist, to be analyzed,
&0 that he will be able to grade it as regards strength and purity. We have the food chemist,
constantly in wateh of our health. There I8 the agrieoltural chemist transforming arid deserts

and wastes into productive farms and fields.

In the shops we wonder why one tool breaks

sooner than another, why some olls are better than otherz. We cannot all be chemists, but every
one may easlly obtain some knowledge of the sclence In Iits Immediate relatlon to the things
which are closely connected with his every-day work,. These articles will all be written in plain
gimple language “so0 von ecan understand IC."—Editor's Note.

PART II.

The following articles will be needed: A
fish “tail burner (25 cents); a few feet of
f-in. soft glass tubing (about 2 cents per
ft.); a few inches of copper wire; a pound of
nitric acid (6§ cents); a few ounces of copper
sulphate (blue vitriol, 5 cents); a 114 to 2-in.
glass funnel (10 cents): a package of 9 ¢, m.
filter papers (10 cents); a wire gauze (10
cents); and a ring stand with three rings
(65 cents), )

HOW TO BEND GLASS TUBING.

Cut two pieces of tubing 6 in. long, and
three pieces 12 in. in length. Place the fish
tail burner on the bunsen burner and turn

withdraw it quickly from the flame and
bend it just as one would bend a small
copper wire. There are several things to
be observed when bending glass tubing and
these are, that the tube is hot enough; that
it is evenly heated; that it is constantly ro-
tated, so as to heat it evenly; that about
one to two inches of the tubing is heated;
that, after hot enough, the tube be bent
quickly, and finally that the bend be allowed
to cool slowly., To procure a slow cooling
the bends should be held ip the upper part
of the lnmin~cus flame until a black deposit
of soot covers it. This deposit will protect
the tubing from the cold air and allow it to
cool slowly and thus obtain good anneal-

Bending Glass Tubes

the draft to give a luminons flame. Tubing
having thin walls should be bent with a
luminous flame, but tubing of hard glasa
and having heavy walls should be bent with
the non-luminouns flame. Take one of the
6-in. pieces of tubing and hold it in the
flame, rotating constantly, so that the cen-
tral portion is heated. When the tubing be-
comes soft and has a tendency to bend,

ing. If the tubing were not heated evenly
or if it were heated in one spot (as would
be the case with the ordinary flame of the
bunsen burner) a kinked bend would result
(See Fig. 1). Heating the tube evenly and
bending rapidly gives a bend as shown in
Fig. 2. Observing the various points above
and practising a little will bring success in
glass tube working. Having bent a tube

- ————
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a8 shown In Fig. 2, bend the remaining
pieces according to the Figs. 3, 4, § and 6.
Preserve these tubes for future use.

ELEMENTS.

Chemists have agreed {o adopt certain
symbols denoting the atoms or particles of
the various elementary forms of matter.
These elementary forms of matter are called
“Klements,” and they are substances that
cunnot be decomposed, i. e., they cannot be
separated into any simpler substances. The
elementary substances were given Dhames
denoting, in a number of cascs, a pecaliar
property of that element; ard in other cases
they were named from the city in which
they were discovered, or from the dis-
coverer, and so on., The symbols are
taken from the first or initinl letter of the
ordinary name of the element. For exam-
ple, Boron, B; Carbon, C; lodine, 1; ete., ete.
In a number of cases the symbol comes from
the initial letter of the Latin name for the
element. Tor example, Antimony, Sbh, from
Stibium; Iron, Fe, from Ferrnm; ete, ete
When only one element is known, whose
name beging with a certain leiter, that let-
ter iz used as the sgymbol, but when two
or more are known, the names of which be-
gin with tbhe same letter, that one best
known or first discovered is generally des-
jgnated by the letter, while the others are
designated by the first two letters or by the
first and third letters and so on, e. g, Car-
bon, C; Chlorine, Cl; Caleium, Ca; ete. In
the table sliown, the name of the element,
its symbol, its discoverer, date of discovery
and physical state is given. These elements,
with their symbols, should be memorized

as they are used.

COMPOUNDS AND MIXTURES.

A compound ig a combination of two or
more elements chemically united in definite
proportions,

A mixture Is a combination of two or
more elements in any proportions, the re-
sultine snbstance still retaining the proper-
ties of its constituents.

Tn a chemieal combination the substance
resulting from the combination has proper-
tier entirely different from the original con-
gtituents.

Powder n piece of marble and put a little
in & test tube. Add enough water to half
fill the test tube, Heat with the bunsen
burner for a moment or two and then filter
into a test tube.  The heating should be done
carefully and the test tube shaken so as to
slowly and thoroughly heat the liquid. To
filter take one of the filter papers and fold

POPULAR MECHANICS

ELEMEXRTS AND SYMBOLS.

Element Bymbol Discovery State
Aluminum Al Waohler, 1828 Solid
Antimony Shdi Valentine, 1460  Solid
Arsenic Aslit Behroeder, 1694 Solid
Barium Buii  Davy, 1808 =olid
Bismuth Bi.it  Agricola, 1525 Solid
Boron B Davy, 1807 Solid
Bromine Brt  Balard, 1826 Ligquid
Cadminm Cca.u Stromeyer, 1817 Solid
Caleium Ca.l  Davy, 1808 Solid
Carbon (liv Ancients Solid
Chlorine CLt  Scheele, 1774 Gas
Chromium Cr.iv Vandquelin, 1797 Solid
Cobalt Codl, v Brant, 1733 Solid
Copper Cu.t Ancients Solid
Fluorine i Knox, 1836 (Gas
Gold Auld, it Ancients =olid
HYDROGEN .1 Cavendish, 1766 Gas
Todine It Courtels, 1811 Solid
Iron Fe.li, iv Ancients Solid
Lead Phii  Anclents Rolid
Lithium Lii  Davy, 1818 Solid
Magnesium Mgl Bussy, 1830 Bolid
Mangunese  An.ii Galm, 1774 Solid
Mercury Hg#l Antlents Liquid
Nickel Ni.lt Cronstadt, 1751 Salid
Nitrogen Nt Rutherford, 1772 Gas
OXYGEN 0.1 Priestly, 1774 (ias
Phosphorus A, 1 Erand, 1669 Solld
FPlatinum Pt iv Wood, 1741 Saolid
Potassinm K.l Davy, 1807 Solid
Selenium Se i Ferzelius, 1817 Solid
Hiliron Silv Berzelins, 1823  Solid
Silver Ag.l Ancients Solid
Sodinm Nal  Davy, 1807 =olid
Strontiom Srdi Davy, 1807 Solid
Sulphur 811 Ancients Solid
Tin Sn.it Ancients * Bolid
Zine Zn.i

Paracelans, 16— Solid

it through the center; then fold again at
right angles to the first, which leaves the
paper in the form of a section of a circle;
now, by inserting the apex of the section
inte the glass funnel, the paper may he
opened out in the form of a cone that will
closely fit the funnel, It is best fo wet the
paper before filtering. After filtering the so-
lution above vou will have a white sub-
atance remaining on the paper and a clear
liquid in the test tube. The white sub-
stance s known as the residwe and the
clear liquid as the fltrate, Taste the fil-
trate. Put a small amount in an evaporating
dish and evaporate to dryness. To evapor-
ate place the wire gauze on a medium ring
and fix the ring on the ring stand high
enough to allow the bunsen burner to be put
under it. Place the evaporating dish on the
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gauze and heat. On evaporating nothing
is leff. On tasting the filtrate it does not
taste much different than ordinary water.
These then show that there is no change
and that marble and water form a
simple mixture and do not combine to form
a compound. Next add some salt and mar-
ble to a test tube half full of water and re.
peat the above operation. The taste of the
liquid is salty and on evaporating we have
a substance left whicl, on tasting. is found
to be salt, This shows that salt is soluble
in water and that a mixture has formed
since the liquid has the property of its con-
stituents, and also since no new substance
has formed. 1Is this last experiment a
chemical or physical change?

Add next, to a small piece of copper foil
or wire in a test tube, a few drops of nitrie
acid (HNO.). Warm a little and when yon
have a solution, evaporate it just to dryness.
A bluish green substance is obtained. When
the copper is acted upon by the HNO, n
green solution results and reddish hrown
fumes are given off. The rvesidue in the
evaporating dish is different than copper
(Cu), it & copper nitrate [Cu(X0.).]. This
then is a =substance entively different than
Cu or HNO, and therefore a compound
of TINO, and Cu has formed. Chemical or
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componnd because it is made from definite
proportions of Cu and 80,, and because it has
different properties than either Cu, S, or O.

THREE STATES OF MATTER.

Matter exists in three forms; viz.,, Solid,
Ligunids, and Gases.

IFill a test tube 4 full of sulphur and
gently apply heat, noticing the change in ap-
pearance of the sulphur as the temperatuare
incredses. Increase the heat until the sul-
phur boils. When we begin we have a solid;
after heating, a liquid, and we find that on
the sides, near the top, sulphur condenses
in yellow drops. There must then he some-
thing besides a =olid and liguid and this
must be a gas. We lhave then ‘the three
states of matter illustrated in this simple
experiment. Repeat the above experiment,

cnging a small piece of camphor instead of

sulphuar, ,

Solids do not readily change their form.
Liquids do readily change their form.
Gases always tend to expand and change
their form.

In the next part we will take up Distilla-
tion, Crystallization and Oxygen, with a
study of the flame of a bunsen burner and
the changes that take place in a coal stove,

physical change? Is blue vitriol & mixture = introducing how to write formulas and
or a compound? Blue witriol (CuS0,) iz o equations.
[ e

French Flag-Ship “Jaureguiberry’’

The flagship of the French squaflron, the
“Janrécuiberry,” was launched in 1893 and
iz of 11,324 tons. Her armament consists

‘of two 12-in, guns, two 8-in. guns and twen-
ty-four aunick-firers of various calibres., Her
maximum speed is 18,10 knots.



1052

POPULAR MECHANICS

MECHANICS FOR YOUNG AMERICA

HOW TO BUILD AN ELECTRIC
ENGINE

This engine, if carefully made, presents a
neat appearance and is capable of running
toy machinery on very low current strength
—the one T made ran satisfactorily on 12§
amperes,

The coils may be those of an old electric
bell, mounted on a light piece of angle-iron,
at a height of not more than one inch from

the baseboard. The fly-wheel standard,
- LI ———
P ST
[ ..—-.,-P'_:-:"-:.—_':. e

Simple Electric Engine
crank-rod and armature may be made out

of galvanized iron, No. 16 heing most suit-
able. A small valve-wheel makes a very
good fly-wheel, but eare must be taken in
mounting it upon the shaft, for if the shaft
iz not in the center the engine will not run
smoothly.

Make the shaft to extend on each side of
the two bearings, =0 that the commutator
may be atached to one side and so the other
gide may be bent into the form of a crank.
On the commutator side place a brush in
such position that during every revolution
the cirenit will be alternately opened and
cloged. Arrange the communtator so that the
cirenit will be closed either when the handle
js at the top or when it is at the bottem,
which makes no difference, except for the
direction in which the engine will run.

Let us suppose that the crank Is pointed
downward. The cirenit is now closed by
the commutator and the armature is at-
tracted by the eleciro-magnet, but, as it ap-
proaches the magnet, the cireunit is broken
and the fly-wheel pulls it back again, only
to be attracted when the circuit is again
cloged.

By adjusting the commutator, several dif-
ferent speeds may be ohtained, as well as
reversing the engine accomplished, which is
done by placing the crank so that it points

upward, then twisting the commutator
around =so that the ecircuit is closed.—Con-
tributed by Warren B. Weyrick, 4 Russell
Ave,, Akron, O,

i

NOVEL ELECTRIC MOTOR

The materials necessary to make this mo-
tor are an old electric bell of the “buzzer”
tvpe and a cog-wheel from an old clock,

Remove the hammer-head and gong from
the bell, then bend the end of the hammer
into a loop, as in Fig. 1. Now make a little
wire catch like Fig. 2, and fasten its loop in-
to the loop of the hammer. Mount the bell
on a small board as in Fig. 3 and fasten the
cog-wheel almost on a line with it. Now
press down the hammer and place a nail
in the position shown in the diagram =o that
the cateh touches one of the teeth.

Fasten the board in an upright position
and attach two dry batteries to the binding

Fig. |
A
QX7
.t AL | —
o f
Fig. 3 [5) |
& o
~
| v ——
MNowvel Electric Motor
posts. If properly connected, the fly-wheel

will turn quite rapidly and with amazing
foree for so small a machine. The machine,
however, has a fixed direction as shown by
the arrow, but the belting can be arranged
g0 a2 to send the models in a reversed direc-
tion if required. The materials for the mo-
tor should not cost more than 250 for the
bell and if yon have an old bhell it will eost
next to nothing.—Contributed by Fred C.
Curry, Brockville, Ontario.
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HOW TO MAKE A SAILOMOBILE

By Frank Mulford, Shiloh, N. J.

[ had read of the heach automobiles g

nsed on the Florida coast: they were like
an lee boat with a sail, exeept they had
wheels instead of runners. 2o [ =1 to
work fto make something to take me
over the country roads

I forud and uszed seven fence pickets
for the frame work, and other things as
they were needed, 1 spliced two rake
handles together for the mast, winding

1063

Sailomobile Built by Frank Mulford

Fhotograph by M. C. J, Loptes, Eklich, N, J.
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the ends where they came together with
wire, A single piece would he better if you
can get one long enough. The gall, which
is the stick to whieh the upper emnd of the
sail is fastencd, is a broomstick. The hoom,
the stick at the boltom of the sail, svas
made of a rake handle with a broomstick
spliced to make it long enough. Aother
let me have a sheet, which [ pot down on
the floor and cut in the =hape of a main-
gnil. The wind was the cheapest power
to be found, thus it was utilized; the three
wheels were east-off bievele wheesls,

1 steer with the front wheel, which was
the front wheel of an old bicyele with the
fork left on. The axle between the rear
wheels s nn iron bar which cost me 15
cents, and the pulley which raizes and Jow.
ers the sail cost § centz. Twenty cents was
all I spent, all the rest [ found.

A saw, hammer, and brace and bit were
the tools nsed. Slats made the seat and a
cushion from the house made it comfort-
able, and in a1 week everything was ready
for sailing.

Onee it was started with only my litle
ecousin in it and 1 had to run fast to eateh

.

: e
HOW TO MAKE A NOVEL BURGLAR
ALARM

The only materials required for this device
are a small block of wood, two serews, some
copper wire, an old spring, an electric bell, a
dry battery and a one-point switch.

oogr

H
Burglar Alarm

21
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The illustrations show how these parts are
put together and the letters used indicate as
follows:

A and G, serews; B, old mouse trap spring;
C, anchor for spring; D, wire to hold F back
at night, or when alarm is set; E, copper
wire running from (v to bell; F, straight part
of spring which, when released from I, com-
pletes the eirenit; H, same as E, but con-
nected at G; I, electrie bell; J, dry battery;
K, 1 one-point switch to be set on only when
burglar alarm is set, otherwise bell will ring
all the time: L, base for the alarm.

Fig. 1 shows the serews and spring ar-
ranged on the base; Fig. 2 shows the posi-
tlon of the wooden base above the door, and
shows a complete plan of the wirlng—
Contributed by Harry A, Peshon, 333 Cherry
St., San Francisco, Cal.

ks i

SIMPLE X-RAY EXPERIMENT

The outlines of the bones of the hand may
lie seen by holding a piece of rice paper be-
fore the eves amd placing the spare hand
about 12 in, back of the rice paper and be-
fore a Dright lizht. The bhony structure will
be elearly distingnishable.—Contributed by
Gi. ). Tress, 126 Centre Ave., Emsworth, Pa.

—

TO BUILD A MERRY-GO-ROUND

This is a very simaple device, but one that
will afford any amount of amusement, The
center post rests in an auger hole bored in
an old stump or in o post et in the ground.
The stuwp makes the best sapport. The

Home-Made Merry-Go-Round

center pole should be 10 ft. high, An old
wheel is mounted at the top of the pole,
and the pole works in the wheel ag an axle,
says the American Boy. The wheel is
anchored out by several guy wires. The
seat arms may be any length desired. A
passgenger rides in each seat and the motor-
man takes his station at the middle.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

BOOKS OF TABLES., BOOKS OF RECEIPTS

ROPF'S NEW CALCULATOR. 200 pages.
Actunl size, 5%%xH% inches. Cloth. Price, %1.50.
Pocket size, $1L04. BSustalns the same relation to
the commercial world that the new Century Dictlon-
ary does fo the lHterary world. Fully abreast with

the age of air ships, submarine boats and wireless
telegraphy,  Designed for and adapted te the par-
tieulnry wants of bankers, accountants, mechanies,
fwrmers, manufacturers, merchants, miners, ete., ete,
and muost prove of ineplenlable valoe (o them—un-
less the book ftszelf can ecalenlate its own worth—
1qur| it caleulates almost everytllog that Is caleu-
o e,

QUESTIONS AND ANSWERS, Based upon the
Standard Code of Traln Rules, By G. E. Colling-
wood, Ed. Reviged edition. 80 pages, Diagrams.
Cloth, Price, $1. Intended for wuse in the ex-
amination of tralnmen. "The genernl rules, traln
rules, troin orders, and the whole handling of trains
ig sct forth in so simple and at the same time com-
irchensive manner that o careful reading of the
wok will fit any one with sufficient knowledge to
meet any contingency that may arize In the conduct
of a tfraln. Endorsed by high rallway oflclals from
all sections of the country  Every transportation
wan should have a copy.

FERRIC AND HELIOGRAPPHIC PROCESS: A
Huoudbook for Photographers, Draughtsmen and Sun
Printers, By George E. Brown, 140 pages  Dia-
grams.  Cloth. Price, #1. For architects, sur-
vevors, dronghtsmen, engineers and others who find
the reproduction of tracings a matter of everyday
necessity, It embraces: The ferro-prussiate process,
toning bine prints, uses of blne prints; ferro-pros-
slte |n tri-eolor work; the kallitype prooess; the
Obernettor process; the weanotype process; prints on
fabrics, prints in dyes; heliographie processes ecom-
pared; preparitien of hellographie papers, making
tracings for sun-copying; outfit for hellograpble
printing; ferro-prussiate or white line on blue ground;
pellet or hlue line on white ground; ferro-gallle, or
black line on white ground; brown line on white
ground; minor heliographic processes. A compre-
hensive little bibliography at the end of the volume
and an Index add greatly te its value and Interest.

THE LOCOMOTIVE UPF TO DATE. By Charles
MeShane, 736  pages, 380 jllustrations.  Cloth.
Friee, $2.00. Covers the whole ronge of locomotive
eoustroction and management down to the present
day, Ineluding Its Iatest development and all mod-
ern applinnees, together with n elnssifieation and
comparisen of all kinds of locomotives, both simple
aml compound., It i8 a book culled from the me-
chianiceal hooks and papers of the world and so con-
talns all the really valuabide information te be found
in a complete mechanieal lbrary. BEvery subject Is
fully illustrated and the d[‘ﬁi.‘l"[ltlnl.lﬁ glven of all
new devices were preparesd by the inventors them-
grlves,  The contents include: Compound locomao-
tlves; combustion; air brake; breakdowns: locating
blows and pounds; Inerustation; Injectors; Insplra-
torz and boiler checks: slide wvalvea: valve gears:
errors by the link motion; locomotive valve setting;
gteam Indicator; modern locomotives; extraordinary
fast runs; lubrieators; metallic packings; general in-
formation; locomotive consteactlen-erecting depart-
ment: machine work; metric system; steam and air
ghuges; compressed  air; modern counter-balancing
and the kistory of the locomotive,

ONE THOUSAND POINTERS for Machinlsts
anidl Engineers. Ba Charles MeShane, 342 pages.
187 lltustrationg.  Qloth, Priee, $1.50. TIneludes ae-
ticles from the best authorities on each subject.

Embraces the mosi modern and a};prm'erl practice
in the construction, care and economical management
of the locomotive. Wrltten in pluin language and

condensed  form, ne mathematical demonstrations
being glven or reqguired.
JOHNSON'S HANDY MANUAL, Price, 21,

An authority on steam, hot-water heoting and ven-
tilating, plumbing and gas Atting. A valuable ref-
erence book for architects, those in pipe trades,
engleeers, janltors and those intending to install
or alter heating or plumbing systems.  All kinds of
mweasurements areanged In tables.  Fually fllustrated
with cuts and complete working plans,

FIFTY-CENT SERIES

HANDI(:;!L;FT SERIES—A Serles of Practical
';U-‘![su.mmlsa. Edited by Paul N, Hasluck., Price, each,
e,

BOOT-MAKING AND MENDING Including re-
pairing, lasting and finighing. Ilustrated. 179 en-
gravings and diagrawms.  Price, &0e. Contents:
Repairing heels and half-sollug: patehing boots and
Ehoes: re-weltlng and re-soling: boot-making: last-
Ing the upper; sewing and stitehing: mal:ﬁ]g the
IJ;;HJ,' knifing and finishing: making riveted Loots and
ghora,

Others of the set are:

HS%EETDET'“A'"“N' Price, oo,

T TO  WRITE SIGNS, TICKE

POSTERS. Price, 50e, ey, e
WOOD FINISHING, FPrice 50c.

DYNAMOS AND ELECTRIC MOTORS,
Price, Gie,

CYCLE BUILDING AND REPAIRING. Price,

S0,
DECORATIVE DESIGNS OF ALL AGES FOR

ALL IPPFRPOSES.  Priee, S0e
MOUNTING AND FRAMING PICTURES,
Price, blbe,

SMITH'S WORK. Price, bile,

GLASS WORKING BY HEAT AND ABRA.
SION. Price, H0e

BUILDING MODEL BOATS, Price, Hbe.

ELECTHIC BELLS: HOW TOo MAKE AND
FIT THEM. Price, H0e,

BAMBOO WORK. Price, G0c.

TAXIDERMY. Price, ble,

TAILORING. Price, G,

PFHOTOGRAPHIC CAMERAS AND ACCES-
SORIES, Price, Hi0c.

OPTICAL LANTERNS,

ENGRAVING METALS., Price, 50

BASKET WORK., Price, 5dc,

BOOKBINDING. Price, H0e

BENT IRON WORK. Price, Gle.

PHOTOGRAPHY. Price, 5S0c,

UPHOLSTERY. Price, G0c.

READY SHORTLY,
LEATHER WORKING. Frice,
HARNESS MAKING., Price, Gle,

Price, 50c.

hibe,

SADDLERY. FPrice, G0,
TECANICAL INSTRECTION. Important new
gories, Edlted by Paul N. Hagluek, With numeroua

illugtrations of the text. Enach book contninsg about

160 pages, Crown 8Svo. Cloth. Each, :1.

PRACTICAL DRAUGHTSMAN'S WORK. FPrlce,
£1

PRACTICAL GASFITTING., Price, §1.
PRACTICAL STAIRCASE JOINERY., Priee, £1.

TFRACTICAL METAL FPLATE WORK. Price,
£1.

PRACTICAL GRAINING AND MARBLING.
Price. ¥1.

OTHER VOLUMES IN PREPARATION.

SPON'S MECHANICS OWN BOOK. 702 pg:!.
1420 Mustrations. Half leather, FPrice, $2.50. n-
eral method of treatment of each sabject s first,
the raw materials worked upon, its characteristles,
varlatlons and suitability; secondly, the tools used,
the sharpening and nse; thirdly, devoted (o trplt‘rl
examples of work te be done, materinls and how to
do similar work, Nearly all of the mecharleal
t[udea are here included and some of the profes
BlLONE,

rmmey X =

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO.
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Cartoon in Motor Age Offered as Remedy for Dangers of Automobiling in Suburbs

of Chicago, Where Policemen Stop Fast

Riding by Shooting Holes In the Tires.

KNOTS AND MILES

There Is a growing practice, says the Yachts-
man's Gulde, of making an Improper use of the
word knot, not only with landsmen, englneers and
ghipbullders, but also with those who shonld koow
better. The prevalling idea appears to be that a
knot iz the same as the geographical, nautical or
sea mile, and the word knot Is used to prevent any
posgible confusion with the statute land mile, But
this Is qaite wrong., The koot I8 the cosmopolitan onit
of speed, employed at sea by saflors of all elvillzed
natlons, One knot s a specd of one nautical mile

the word knot as the equivalent of a length Is in
tracing the koots on the log line, and then, by a
famillar tendency Iu language, the “distapce be-
tween two knots" Is abbreviated in speech to the
“length of knots” By a curlous perversity and
straining after preclsion, the Incorrect expression
“knot an hour,” to express the speed of a ship, Is
creeping Into genernl nse, with the effect of dis-
placing the word mile by knot. No real sallor
would say that a rock on the land was half a knot,
one knot, ete, away. It is too oftem urged that
the expression “koots an hour” I8 so much clearer
and definite; but we might just as well measnre
pressure in “‘atmospheres per square och.”

A NEW SECONDARY WINDING OFFER

ONE INCH SPARH, Secondary Winding,

FIVE DOLLARS

Including sufficlent core and magnet wire for the Primary. The spark 1s fat and vigorous, and suitable for

Wireless Telegraphy.
NEW ENCLAND COIL WINDING CO.,

This is absolutely the best Coll hargain we have ever offered. We invite correspondence,

Atlantic. Mass.

an honr, the nautical being the mean sexagesimal
minute of Iatitude on the earth’'s surface, so that
it 1 90 x 60—§,400 mlles from the equator to the
pole, and this is the only mile the sailor knows or
uses, The nautical mile Is o Httle over 6,080 feet,
the Admiralty measured mile (we do not say the
Admiralty koot), so that one knot is a speed of a
little more than 100 feet in a minute, more nearly
101 to 102 feet a minute; thus, on a log line, with
a half minnte glass or interval of time, the distance
betwesn the knots should be 50 feet or a little
over, say o1 feet.

The word knot i= derived from knotg on the log
fine, the number of knots that pass over the ship's
taffrail doring a half minnte or other interval of
time, glving the speed of the ship in knots. The
only oceaslon then, on which it is permissible to use

BURGLARS

“James," cried Mrs. Timmid, “there are burglars
downstairs."

“Oh, no, there ain't, my dear,” replled Mr. Tim-
mid.

“I'm sure there are”

“I'm sure there aln't.”

“I tell you there are.”

“I tell you there ain't.”

“Your hushand is right, muom,” Interposed a low-
browed individual whe thrust hls head Into the
room at this juneture. “We're upstalrs'

And as he started down he wnas heard to say to
his pal, “I always believe in helping a husband out
whenoever I kin, I'm a married man myself.”"—Pitts-
burg FPost.

MASSAGE.

RESTORER
Is Your Sight Failing ?

All refractive errors, muscular trouble and chronic
diseases of the Eye successfully treated by scientific

"1 am in my seventy-ninth year, and have the Sight Restorer and
yourselves 1o thank for renewed eye-sight.™ (Testimonial 177}

"I wish I could impress every one aiflicted so they would glve
the Restorer a trial.™ (Testimonial 244)

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMPANY, 2y Broadway, New York.
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No. 602 “NAPANOCH?”
BEST AMERICAN MAKE.

No. 1. Leather Pocket Book.

Ne.2. Pocket Knife, length, PRICE,

No. 3 neailz:s;n;-si FRRTLE 16
. i rt m.

No. 4. File, 4 in. $2.25

No. 5. Saw, 4 in.

U. J. ULERY,

THE LATEST

THE BEST

POCKET KNIFE TOOL KIT

No. 6. Chisel, 3 5-8 in.
No. 7. Screw Driver, 3 3-4 in,

Any tool attached to Knife in
one second by simple backward
wrist movement, and as quicks
Iy released.

Price, complete, $2.25

A sk Dealer or write.

7 Warren Street, New YorK City.

Engl eers and all persons
running belts, to write on
their irm's letter head for

WANTED

liberal free sample prepald of
“Pulle=Y-Grasp"

for Belts. Btate kind of belts.

THE CARDINAL MFG. CO.,
Cleveland, Ohio.

The “HANDLE” Rule

FOR TOOL AND DIE WORK.

85 cents each, $1.00 per set of 4.

Send for clrcuolars.
J. L. LUCAS, 3 Fox St., Bridgeport, Conn.

\— R

e
An improvement over GTEry ality of the soldering iron.

BLOW TORCH
Clarries its own heat supply, uniuburu alenhol, beneine or

gasoline. Used extensl by professionsl and amatenr work-

FARMERS--

Protect Your
Siock From
SHARP'S

Metal Fence Post

THE BEST INSURANCE
ABSOLUTE PROTECTION

High-Sp ed Fence Constructlon —Ko
Staples Required.—No Pust Holes to
Dg.—Fire-Proof.—Holds any Make
of Wire.—Artistic —Stroogest on-
strocilon,—Low First { ost.—FPrst in
Soild Ground Engagement.—Animal
and Insect Proof —HKist FProol.—
Minimuom Shippiog and Storiog

ace.—Adapied for Teolley Foles,
Telegraph Po'es, Rallroad and Farm
Fences, Mail Box Sustainars, Govern-
ment Hequirements. — Driven by
Haod.—One Tool ( nly Required for
Setilng.—Gond Stock for Implement
Dealers, Lumber Yards, Hardware
Btores,eto.—No Depreciation of Stock.

AMERICAN METAL POST

ers, B centa, pultﬂﬁid.. 0 rt.‘;h.oﬂ);amrfh ibunsen burner 606-612 So. 10th St.,, OMAHA, NEB.
CUIMAR MFG. COn - - 1 Hartfera St., Boston |
A CUREALL. ESSENTIAL QUALITIES OF A SUCCESS-

[From the Catholic Standard and Times.]
Feelin' pretty blue, you gay?

Ha'! ha! ha!
Things went wrong with yon today?
Ha! ha! ha!

One would think, to =ee yon frown,
All the troubles im the town
Clung to you and weighed you down,

Ha! ha! ha!

Come pow, mister, don't get mad.
Ha! ha! ha!

I ain't langhin' cauze you're sad,
Ha! ha! ha!l

I've had troubles, too, today—
Bad as yours, I'll bet—but, say,
I'm a-drivip® 'em away.
- Ha! ha! ha!

Grandest tonic on this earth—
Ha! ha! ha!
Is a steady dose o mirth.
Ha! ha! ha!
Just vou get a strangle hold
On your cares an' knock ‘em eold
With a hearty, merry, old
Ha! ha! ha!

FUL LOCOMOTIVE ENGINEER.

“Phree gqualltles are most essentinl for an engl-
neer to possess In order to make a success of run-
ning an engine; Flrst, a fairly good education; sec-
ond, a reasonable amount of practieal experience as
a4 fireman, three years at least; and third, good
judgment.” So writes W, J. Hill In an article from
which the following ls condensed:

Probably the third is the most necessary of the
three, as many men who have had the education
and the experience, have failed to make a success
of running because they lacked good judgment. A
fireman frequently has chances of measuring his
capacity along this line, by watching the ontecome
of things which his engineer does, and which at
the moment he thinks is wrong or unnecessgary. The
engineer applies his brake some digtanes from a
fixed signal, or before rounding a curve, or when
entering @ yard when everything i= apparently
clear. If he watches the case to the end, he will
likely find that the engloeer's past experience has
taught him the signal ls liable to be changed at
the last moment: find someone's toil snid just
around the curve, or n yard engine working down
in the yard which may run out in front of him at

Plense mention Popular Mechanies when writing Advertisers
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NO ATTERTION.

Running Water for Irrigation

(Pumps Water by Water Power.)
RIFE AUTOMATIC HYDRAULIC ENGINE

Complete System Extending to Stable, Greenhouse, Lawn,

Oparates under 13 inches to 50 feet fall
every foot fall used, kighty per cent sMiclency developed. Over 6,000
planis in succassiul oparaiion.
road tanks and {rrigatiod.

RIFE ENGINE COMPANY

Trinity Building,

RO EXFENSE. RUNS CONTINUOUSLY.

Fountains and Formal Gardens.
Elevates water 30 feet for

Large plants lor towns, lostitutions, rail-
Catalogoe and Estimates Free.

New YorK City.

This Bhows Uur

id vlm "
Butt Spark
Magneto

Wea maks other Types for

Ignition
Also

COILS

of all kinds. Write
for prices and fall
information

IT WILL
PAY YOU,

| THE BllWSER

=
Handles
All
Grades
and

A of
Lubricating
{  Oils

BINGLE BQUARE CABINET
NO WASTE, NO OIL - SOAKED FLOORS
e i

The "OILER" is exactly filled

AT ONE STROEE:
ovarflow

Fifty Different Styles.

there is no

Send for Catalog Xii.

S. F. BOWSER & CO., Ft. Wayne, Ind.

any moment. The man with good Jundgment real-
fzes how many of onr wrecks are coused by the
fallure of yard engines and others to e in to clear,
or by tall ends not protected, amd he takes pre-
cantion acrordingly. Frequently men  take long
chances in order to make the time, but generally
the man who does, sooner or  later gets caught.
Apain, good judgment s required In case of a
breakdown, A man must think quickly whether the
engine can be readily repaired and take in the train,
or whether another engine must be sent for, also
what musgt be digeonnected or can be left as It s,
until the epgine is off the main lHne Inte a slding,

Fend books on mechanieal or selentifie subjects.
Arquire habits of study, and instead of regretting
that you did pot get o good elucatlon when you
were young, embrace some of the pportunities which
every man has today, throungh co-regporvlence schools,
night schools, ar other techni-a schools.  Start at
once, &80 that five years from now you will not stiil
be vegretting that yom did not enlist inm 1905 Get
gy, and remember you are never too old to learn
if you perscvere,

It I8 not the ongineer who makes a suecesaful
trip with a good engine, goomd conl and weather
conditions in his favor who displays his ability as
an engineer,. Any Kind of an englneman could do
that, bt It i the man who can go out on the road
anid spccessfully take o train from torminal to toe-
minal with a leanky engine, poor eoal and other ad-
verse conditions which are common today, who shows
that he Is an engineer “of the first water” and en-
titled to his company’'s confidence.

Some time ago o magazine gent letters to A nom-
ber of hlgh rallway officials asking them if they
gave prefercnce to college graduates in filling va-
cancles in the various departmentz,. Nearly all the
men thus written to replied that they preferred
men who had st least a thoromgh  publie school
| tralning, or, better still, a technical eduecation, owing

| to the foct that these men had been teafoed to
stidy; thelr minds were more active, thus belng
better fitted for an emergency,
i

Popuiar Mechanics for the balance of your
life for $10, or a five year subscription for$3.
Changes in address made upon notification.
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1

Furnishes

Sewing Machines
Small Lathes
Scroll Saws
Dental Lathes and
other small machines

! SMITH & HEMENWAY €O, - -

CONNECTS TO ANY FAUCET

' GRINDS, POLISHES, BUFFS ANYTHING

Price, complete, including Emery
Wheel, Pulley Wheel, Buffing or

Polishing Wheel and $3.50

Power for

Polishing Composi=
tion, etc., = = = = =
| ————

Bend us Choek, Money Order or Q. 0. I,

Sy s

you are in the market for any kind of machinery

3. “DIVINE” WATER MOTOR

1-8 Horse Power or 80 Ibs. Pressure

296 Broadway, NEW YORK

J s

- s W
- & =

Porurar ME

Anybody
Can Use It |

Those cement paiches
are constanily coming oft | |}

thiz hot weather

Yulcanizers not only mak.
patches stay, but will
mend cuig and holes in | |
outer casings of auto tires

good as new.

GUARANTEED
Lt ua tell you, Mk for

eircular 'R,

Ouar

HSTITCH-IN-TIME"
VULCANIZER CO. |
TOPEKA, EAN,, U,

S A | It is speedy and reliable, adapted

to all roads, and maintained at a

o To Cas Engine Draratﬂrl
! Dynamo 1gn

) Motsinger lntu-SEarker

P N battery tostartorran, T
B spead conibrolled feletion-drive Tiyname.
e Dirivon parallel with engine shalt No
b belts. No beveied pulley or beveled
; \ fiy wheel necesenry, For make and
"q.t".’ break and j
s nnd dust proof.  Fre
MOTSINGER DEVICE MFG. CO.
{oa Main Streot, Pendleton, Ind., via

tion.

A p-spaTk

original

ptem. Wator
TARANTEER,

moderate e Attachments
designed for [leasure and ulility

Write us

Cycle Mfg. Co.,

Clinton and Fulton Sts.,

RS

anster than an Auto
Cheaper than a Horse

GET A MANSON

Fowler - Manson - Sherman

Chicago, 111.

2

HASTINGS COMPOUND

Guaranteed t~ stop Sparking. Money refunded if it
don't. Put up in convenieot form, 3% in. Jong x1 316 In. diam,
We hove enough confidence in Hastings Componnd, to mail a fall
glze sample stick, upon recelpt of slx cenis to cover poslage.

JAS. L. NEEFUS, Sole Agent

54 DEY STREET, N. Y.

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressure alarm for steam boilers. Whistles when water is
high, too low or for hig ]

or fill with water. Will work at any boiler pressure,

bofore yon purchase, Mechsnical agents wanted everywhere.

deseriptive circulars, add

GEORGE LANCASTER. =~

pressure, The floats are made of terra cotta, will not collapse
Sent on approval. You esn try it

or full particolars and

NEW YORK CITY

reus
E41 Lexington Ave., =
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We ha
HGT&RS'ER in use in

fact, wa

Motors, Launches and Auto

_= PIERCE ENGINE

4 1.2 Actual Horse Power

$100 The Ne“;ﬂﬂﬁierce (Gasoline Motor

IS A WONDER

It will develop more power on less fuel
than any other make in the world....
ilt on modern lines and up to the very latest practice; made from the bast material, and
urdlnlwm will last & life-time,
n building Gasoline Motors for over twenty years. Alore than 12,000 PIERQE
parta of the world. We know bhow to, and do, baild them right, in

(Quarantee Them to Give Satisfaction.

If they do not, send them back and we

will refund your money in full. . . . .
The PIEROE MOTORS are the bost in the world and cost less than the poorest. Wao guar.
e e e S L L e B M AT, St

.
ts. Ho sure and address

COMPANY, - Dept. 2, Racine, Wis.

Gasoline Engines =--
CASTINGS

ALTO, MARINE and STATIONARY

ARE you in
the mar-
ket Tor Gaso-
line Engines
or Acccssor-
ies? We con- |
duct a real
Bargain Place

on lines.
Write us.

PBooklel on Reguest.
L. W. GILLESPIE & COMPANY, marion, iND.

) me&l@h line from 1% to 10

&l h.p., for Bicycle, Automoblle,

[ E:Ef&?m Btationary, A&m at-

ik -

Plote MOTOROYOLES " Send
stamp for catalogue.

AP =2 STEFFEY MFG. Co.,
%941 Girard Avenue, Philadelphis, Pa.

(«“COLUMBUS”)

Gas and Gasoline
Engines

Observe its Simplicity
The cat shows all of the
wn:tlgg partg and no com-
plicat mechanism 8 con-

ceaied on the back slde or
 within the bed. Send for

Catalogune No. 65

Columbus Machine Co.

Columbus, Ohio. 3
s  “Quick Action”

IGNITING DYNAMOS and

MAGNETOS
The most Miﬁk&mlm on the

= Take the Place of Batteries.

Gasolene Motors £ Castings

TOGO THE MODEST.

—_———

A nation called a fighting man,
He didn't say a word,
He listened eclose to aim and plan,
He didn't say a word.
“Togo," they said, “within your hand
Is held the futare of our land.”
His nod replied, I nnderstand.”
He didn't say a word.

He climbed aboard his battleship
And didn't say a word,

He found the foes he went to whip,
And dido't say a word,

But plugged them full of smoking lead

And bammered till the sea turned red,

And when they all were sunk or fled
He dldn't say o word.

The battle won, the conntry saved,
He doesn't say a word.
In lasting fame his name engraved,
He doean't say a wond
Hizs glorious health the whole world drinks,
He smiles o lttle, nods and winks,
Amnd. like that wise old bird. the Sphinx,
He doesn't say o wonrd.
—Newark News,

Shop Notes for 1906 will be ready December ist.
Mo workman's library complete without s helplul
book. Many illustrations. Price, 50 cents.

Jump Spark Coils

FOR ALL PURPOSES
Blagle, Double, Triple and Quad.
ruple for Btationary Engines and
Automabiles, Guarentes ia g=ary
particular, Fine Vibre.on

SEND FOR CATALOGUE D,

T =
FPlease mention Popular Mechanics when writing Advertisers.
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OTTO ENGINES

LESS REPAIRS and LESS FUEL

It is what an engine costs to keep if running that cuts the big figure and
not the first cost. The St. Anthony & a Elevator Co., Minne-
apolis, Minn., writes: “In April, 02, we had 92 *“Otto” engines run-
ning, all of which gave better satisfaction, cost less for repairs and con-
sumed much less fuel than uauthm we had tried. During the season

of 1902 we bought 35 more “Ottos” and now have 127 of them.” A
splendid testimonial to the merits of the **Otto’* from people who
have tried many others.

OTT0 GAS ENGINE WORKS, Phila, Pa.

WONDER GASOLINE ENGINES [rresomrv

Gentirmeni=The 1 18 H, P, Eogine

rohased of woo, ealled “The Listls

- I THE ENGINE OF FEW PARTS. ﬂ‘-‘m;..‘!. B o B n??,d. ;m
AS only one-third the parts found in other engines. The strongest L e i Ry Bl ooy

b, on enrth for the money, in fuct, »0 simple & child mn'ap'i‘af.:.'t":fﬂi‘.' Tog 755 gallons i Sy o 18 Bt
48 Two cyele, jump spark, no valves, gears, ete. i) minutes, mi &n avpense of s (han

The testimonial attached is o remarksble showing, You can n two ceads for fasl. | cheerfully recsms
““Wonder'* with the same result. We manufacture ongines for a.;? “':p‘::f mand ihe <Lt Wosder' jo sll thet
both marine and atationary up to 6 H. P. Bend for catalogue. Prices sod rl.:;r chetp, efactles and  sconomisal
e terma will surprise you. A foe agency proposition for you, P Tours very truly, oz
¥ J. W. T

The R. M. CORNWELL CO., 408 Bo. Balina Bt., Syracuse, N, Y.

Gasoline Engines

Threa Styles—All Sizes,
Feed Mills. Saw Machines, elo.

LOWEST PRICES

Write for deseriptive circulars
and price list, Agents Wanted,

GILSON MFG. CO.
26 Park St., Port Washington, Wise

_—,

o SIMPLICITY

GASOLINE ENGINES ‘

Vertical and Horizontal, 14§ to
15 h. p. Statlonaries, Portahles,
Pumping Outfitsand SawingTtigs.

GET OUR PROPOSITION j

and 1905 catalogne.

Western Malleahle & !}r«ﬂ\; Tron Mig. Co.
13 Chase Btreot, Milwankes, Wis,

BUY A CAPITAL GAS ENGINE

And yow will not sit uwp nights worrying about ecpensive power.

Our engines are beyond ths atandard sst by oldsr gas sngine bullders and no ona
who is looking for the best and most economioal power should buy any engine
without firet investigating the merita of the Capital Engine. Write for Ostalog F.

CAPITAL GAS ENGINE CO., - Indianapolis, Ind.

FairbanKs-Morse

Jack-of-all-Trades

Gasoline Engine will saw more wood than

) any other 2 H. P. Gascline Engine,
\J It is sent all set up and ready to run.
Awarded Gold Medals at World's Fair, 1204

Cut ouf complete advertisement and send to

_FATRBANKS, MORSE & CO., Monroe St., Chicago, Ill. _

Flase send me illustrated Catalogue No. H449Gasoline Engines. I may want........ P 7 Pt
Engine {0 TUN e e e T et S A e A —
o T I N i A LR A st = - . e o

State

Town

Please mention PPopular Mechanies when writing Advertisers,



/o SPECIAL =

' GAS ENGINE GENERATOR

Steady light from an ordinary (Gas or

)

o, ) (Gasoline Engine. Write for Bulletin.
- Rochester Electric Motor Co.
23 FRANH STREET - ROCHESTER, N.Y., U.S. A.

15 Days’ Trial NEW MECH@]CAL DEVICES.

on this Engine ROPE CLIMBER.—This device will be best un-
Wo ionali, yaytieis roqaiied; Wo piy derstood from the Hlustration, When the rope Iz
frelght to any point within 1,000 miles gragped by the hands and the feet ralsed, the jaws
of Chicagn. Spark Plugs guarantesd of the climber open, allowing It to slip up the rope
Sor BN daze, §1.00 ewoh. freely, The moment the feet are pressed down the

Second-Hand Engines all Sizes

~ 1 McDONALD & ERICKSON,
36 West Randolph St., Ghicago.

ECONOMY
HOT AIR PUMP

Wit pump water from wells, cis-
terns, lakes, ate., to any desired place.
Does Away with the nncert.ln wind-
mill and the unreliable gasoline sn-

gine. Runs squally well 1n winter
and summer. No exploslon; so sim-
ple that & child can operats it.

TEN DAYS FREE TRIAL.
send for illustrated catalogue.

THOMAS & SMITH, Dept. G- jnws close, gripping the rope and affording a secuare
support to the operator, A very long rope may be
lmﬂﬂ;‘aaﬁhm;h:r;:; ?;it‘o' climbed In this way, as the ellmber can stop for rest

u8 long and often as dezired; or having reached the
elevation songht ean use the hands for other work
while gtanding in the elimber.

Che MIETZ @ WEISS

ETEAM WALL-FPAPER REMOVER.— Steam

IL ENGINE, Stationary and Marine genernted in a bodler by means of a gasollne burner
0 : ry Is applied 1o the wall by a2 hood in the hands of the
1 to 75 H. P. workman, The hood is connected to the holler hy

rubber tubing. When the hood has been held to the

128-138 Mott St. = New York

Convert Your Bicycle Into a Motorcycle

Wehave a 1% . P. B'ke Motor,
We sell the sat of castings 5? 50
& drawlings for .

W also have a 215 H. P. sot of castings
Send stamp for cntalogoe and full par
ticulars.

EUREKA MPG. & SUPFLY GO..
BT. PAUL - - - MINK.

_ﬁ
KEROSENE OIL ENGINES

MARINE. STATIONARY, PORTABLE.

No Danger, Maximum Power, Lightest Weight, Simpla,
Reliable, Economical. No Batteries, Self-lgnition by com-
pregsion. Fully Guaranteed. Wrlte for Catalogue P. M.
International Power Vehicle Company
253 Broadway, NEW YORK.

Peerless Electric Co.

Dynamo and

Motor Repairing | wall a short time the ald paper readily peels off by

the use of a plow. The ontiit is portable and the

Bend us & trial order gasoline tank is of capacity for a half day's work.

The water tank holds four gallons, sufficient for the

1’3"'194.' So. Green St. game perfod,  The steam kills any germs or ver-
Phone Monroe 1362,  Chicago, Il ! min that may be In the wall, also.

Please mention Popular Mechanles when writing Adveriisers.
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Cyclopedia
of Drawing

A new enlarged edition, constituting a complete en-
cyclopedia of information on Drawing, has just
been issued for the library, the shop, drafting room;
teacher, student and all others interested in this fasci-
nating subject.

The set is published in two handsome volumes, bound in 1§ red
morocco, It contains over 1200 pages (8 x 10 inches), completely
indexed and beautifully illustrated with 1500 illustrations, line draw-
ings, half tone engravings, full page and folding plates, tables, etc.

Both volumes sent FREE for examination

No more comprehensive treatise on drawing has ever been pub-
lished than this new enlarged edition of the Cyclopedia. Twenty- %
five dollars would not buy separate volumes covering the subjects. Size 8x10 inches
The chief object in offering the books at a reduced price is to show

the character of our instruction in drawing and to interest the public in the work of our school.

R. FR!Tf‘CH, New Orleans, La,, says: "I cannot say half encugh In prajse
of the ' Cyclopedia of Drawing.' 1 was greatly sarprised to receive such fine
books, containing so much valuable information, at so low a price.”

SPECIAL OFFER

To Readers of Popular Mechanics

Not Good After November 30th
BOTH VOLUMES sent free on approval (express prepaid). Keep them five days, If satis-
factory send $1.00 and $1.00 per month for six months thereafter. Otherwise notify us
and we will transfer them absolutely free. They have a permanent utility that makes  d
them a desirable acquisition to every library. >4
F &
LIST OF AUTHORS AND SUBJECTS rd ;-g;’-
Pror. H. E. Everert, University of Pennsylvani =ik I ,~"-1 ﬂﬁ.‘
Pror. E. KENISON, Drhm?::;uﬁétiraﬂlnsmum of %;achnu]m . Mugﬁﬂf%gﬁ;?* : P
ProF. H. W. GARDNER, : % + . Shades and Shadows q.q" (ﬁq'ﬂ
Pror. D). A, GREGG, it s = Rendering in Pen and Ink % PN
Pror. W. H. LAWRENCE, g & Perapective Drawing < P
Frank CROUTEAU BROWN, Architect, Boston . . Architectural Lettering {‘i & “ ':;Fp
H. V.vox HorsT, Architect, Chicago . . Rendering in Wash and Color, o < P
. a " - Water Color hints for Draftaman & - -qu'i'
Pror. W. H. JaMes, Mass. Inst. of Technology . . Working Drawing o~ L 4
Pror, C. L. GRIFFIN, formerly Pa. State College . Machine Design . C ; !
Wai. NEUBECKER, N, Y. Trade School . SheetMetal Pattern Drafting A e i
s 22 - . « , «_ Tinsmithing P .;?*' : {
+ - Practical Problems in Mensuration = " & <& i
. < &8 %
American School of Correspondence -~ A . |
CHICAGO, ILL., U.S. A. /P S s |
e A . ’45‘0 4 =P !
Vs ¥ L ¥ & ¢ &
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CATALOGUE FREE
Telegraph Instruments, Telephones

Burglar Alarms, Bells, Pnsh Butfons, Hatteries, Electrlo
Clocks, Modical Apparatus, Motors, Ete.; Ete.

MANHATTAN ELECTRICAL
32 Cortland 5t., New York
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PRICES RIGHT

SUPPLY CD.
188 FIfth Ave.. Chlcago

OHIO ELECTRIC WORHS,

Robert Battery Volt-Ammeter
Forwarded pmnﬂid{inclnﬂinl CASE,

upon recoipt of §4.50
3 YVOLTS BEEND FOR
30 AMPERES ’ CATALOGUE

THE ROBERT INSTRUMENT CO.

E) Bhelby St. Detroit, Mich.
i —=

Toy Electric BEallways ........ voo BL00t0§ 60.00
Pasgenger and Frelght Tralns......... 500 BO.OD
Elrutrlﬂllm.-n-h--n-to-t----- ] B5.00
Mecktizand Cap Lights.............. iaeto 600D
Battery Table Lamps.. .....covppeee-. 80000 10.00
Carriage and Bleyels Lights. ... ... 3.00 to £
Lanterns and koce.t Lichts, .. ...... Toe 1o .00
Battery Motoryand Fans......eeeee. 1 0010 12,00 I
Electrie Door Bells Completa. ... ... 50 o 1.50
Telephonei Complete. . ..... revsess 00 ARA 5,05
Teiegraph Outfits ¢ mplete.........1L75t0 250
$8.00 Medical BatterleB. .....covvvinnnss “TA .95
$10.00 Electrie Beit with Suspensory....... 2.50
Iynamos and Motors, . ......... ...1.00 to 1,000.00
Gas saod Gasolive Kngines. ..... v es k00 Lo 1,400.00

We Undersell All, Want Agents,

Catalogue Free

Cleveland, Ohio.

rE'I-ﬁredge Battery Volt-Meter

Reading 0 to 3 Volts in Js Divisions

A convenient and B:_u-utiuu-l instrument
for those who use

Bmtieries, Lis rungs will sover iwao exlly of pulmary or oo
well of Btorage Datsery , Is Puan Bratin lmresdings. Neme
gemaruble

wuis oo pirong seninck poate. - . PPrice ":.

ELDREDGE ELEGTRIC MFG. CO., Springfleld, Mass.

imary and Btorage

EUATANI&a, |
MO

ELECTRIC BELLS THAT RING

Qur first grade standard make, complete ontflt $LE. Alsa
telegraph instroments.

talog.
RSE I'LEGTI:I INSTRUMENT CO.,

iStandard **Morse' quality is your

Write for cal

Factory Grand Orossing, Chicago.

i DYNAMO CASTINGS

Sets of Materlal or Finished Parts for the

FRANKLIN MODEL DYNAMO

FPRICE §3.50 AND TP

Wil Ilﬁt iz B c. p. lamps
rite for illustrated booklet 8

PARSELL @ WEED,
129131 Wesd 3ist Stroet, = NEW YORK CITY

OTORS

A PRACTICAL MACHINE _NOT A TOY

$5.00 sach
BEND FOR PARTIOULARS

WALSH'S SONS @ CO., Newark, N. J.

Mitre-Cutting Tool.—A combined mitre-cutting
bleck and corner cramp, especially for making pic-

e ; P o S
P g

ture frames and similar work. A recent English In-
ventlon. 'Will hold mouldings up to 415 In. wide.

SEARCHLIGHT CLUB:—A new electrical de-
vice ls a pollceman’s club with an electric seaprch-
light In the end which can be made to flash by
pressing & Dbutton in the handle. One would nat-
urally expect a blow from such a club to he light,
but the contrary i= true, as it contains a battery,
and altogether is quite a shocking affair,

HEAT AND LIGHT GAS BURN-FIR.-—J’LH&PIIN-G
to chandelier, wall bracket or portable gas stand.

Easy 40 adjnst. When lghted produces both heat
and lght at one cost. Clean and odorless,

Expansion Drill for Iron.—A new English de-
viee which cuts holes up to 3 In. diameter. In-
[ tended specially for plumbers and hot water engl
|

Obviates
holes; only one small hole—the center—is required to

IOTHE, the cotting of a clrele of small

u=e the drill, The clalm is that a 1%-in. hole can

be drilled through }-lron In fve minutes.

Please mention Popular Mechanics when writing Advertisers,
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FOOT AND HAND POWER

Wood Working Machinery

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

* _Machines f Snrnﬂmdﬂlnd&wtniﬂ. Cutting Off, Mitering, Rabbeting, i
Gaining, D::;u:tng. wmﬂuﬂnz.'h‘luﬂung. - 4 Gmcﬂnn
Teanoning, Tuming, Eh: for ood in any manner. "
ENTERPRISING mmsmmm TO SEE
THE SUPERIOR MERIT OF DUR MACHINES = » 22

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

WE MANUFACTURE TO ORDER .
v CUTTING LATHE

DIES, TOOLS ano

AUTOMATIC \JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

For foot or power as wanted. Has
power cross feed and compound
rest. A strictly h h-grade mod-
i!‘nhhulnﬂWE aITa u:llll !.hﬁ-lnuli
7 iathe BOTl T8 CINCULATS O
y each lathe upu]:ltmuualt

B. F. BARNES COD.. Rockford, L.

FOOT and POWER

BOOKLET FREE. WRITE TODAY. AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

Staumg & Tool Co. SHEPARD LATHE CO.

LA CROSSE, Wis. Al131 W. 24 St., Cincinnati, Ohio

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

If It's a Sebastian, It’s a Good Lathe

BUILT UPON HONOR —ACCURACY, EFFICIENCY, MODERATE PRICES.

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

TP Btnlﬁin.SiIm.

% New Features, ~ =®\| Sebastian Lathe Company, Covington, Ky.
- TORER | | :
WECHANICAL ENGINEER- g‘f";‘;g}“}:'“““ s PECIAL MANUFACTURING

LIGHT MACHINERY, TOOL MAKING AND DIE SINKING

Estimates furnlshed for Special and Expert Metal Work
Jewelers® Noveltlas, Dis and Tool Makiog, Jigs and Fixtures
for fine Interchangeable Work, Electrical Work, screw Ma. ),
ohine Work, Pattern making, Models Redesigned and Per- s T 0 o R D E R ey s

fected, Elc., Ele. 541 THE ROOKERY,
Telephone Harrison 1946, CHICAGO, ILL

SPECIAL MACHINERY, MODELS
LATHES EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

______

9 to I3 inch Swing

Hardware Specialties, ete., ManPMd to
List price, ¥65.00 and up accord- Order. Send Samples or Drawings for
ing to slze. When ready to bay Estimaes. Write for Oar Booklet.

send for Lathe Catalog and prices
THE GLOBE MACHINE @ STAMPING CO.

W.F. & John Barnes Co. 273 Hamilton 5t,, - Cleveland, (Phio
100 Ruby Bt.,, : : Rockford, TIL
Plense mentlon Popular Mechanica when writing Advertisers.
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TELEGRAPHY

The OMNIGRAPH is antomatic and takes the place of
an axpert operator. It will snd you perfect Morse by the hour or
by the day. Many are holding positions they owe to omr inven-
tlon. Five styles from $2.00 up. Circulars frea.

OMNIGRAPH MANUFACTURING COMPANY
Dept. J., 30 Cortlandt Street, NEW YORK CITY.

LEARN TELEGRAPHY AND R R. ACCOUNTING

Operators Always in Great Demand
ko tlmlpar month salary essured our gradustes under bond,
ar so a8 are endorsed by eve i the U.5.
dies Illﬂnd.ml?l'ﬁ?‘. ‘l'-"r].{n fu;i:f‘-nl%::gn?mni“ = e

MORSE SCHOUOL OF TELEGRAFPHY

Oincinnatl, 0. Baffalo, N. ¥. Atlanta, Ga. Crosse, Wi,
Tezarkana, Toex. H?u.:Fﬁr:.nni;lgh. ﬁlll.l.“i

WIRELESS TELEGRAPH CCHERER PARTS |

All the difficult parts mounted on base hoard: price,
postpald, §1. Certain parts of the set sold separately.
Bend for illustrated price-list,

NEW ENGLAND COIL WINDING COMPANY,

E:;d three one-cent ﬁ.mps-l‘;r S:culn;
PICTUREOFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, SRR
Teal. Harrison 1104

WE WILL SEND YOU

Chiecago
Cable Address “Stebblngs” Directory Code

Omna Vise,
un: Bat - Btocks
TIGACTOIE
and Dies,

Cutter,
33 E!Eum Al for handling pipe from X tol loch,
ON RECEIPT OF $10.50
Bend for Catalogne of Complete Line,

ARMETRONG MFG. CO.,

GET MONEY-IDID-60T $

e ol mg, writes M.

Bridgeport, Conn,

012
P Bmith of Pa.
{uzed smoall ml“tr-ugt-rt a8 Bmith did—that's sway—
| Bundreds already soaried —new ooed daily—money coming in
- —grods ,gjﬁin‘lﬂl.ih rﬂmﬂ’;“r whers have tablewars,
watches, jewelry, sta., the Plating Man.™
Practical outflts, all sizes, hearvy placs, g ame
anteed, pure gold, sllver,nlckle metal plating,
cq;:l.i ta mew goods,latest prooess, teught frea
| quickly, experience nnneo
socreis exposed. Dwn and Boss
=8t home or iraveling all or part time that
Gl pays #1056 to $60 weekly. Write today
for new offer, sample, and hundreds letiers from sacoeasfunl ngente—lres
M, Gray & Oo., Platiog Works, 102 Riuml Bldg Ciocinpsil, 0,

“SHOP NOTES”’

200 Pages
386 Illustrations
PRICE - - = 50 CENTS

POPULAR MECHANICS

Plense mention Fopular Mechamnies

‘Atlantic, Mass, |

New Bench Vise.—Ap English deviee specially
intended for use In manuwal traloing schools.  Con-
talns In additlon to the ordinary vise, a drawing

table, seat, rack for files and compartments for tools,
and drawer for drawing instruments.

"Next Street” Indicntor.—a mechanieal  de-
viee for announcing the next strect or station In
street or passenger cars, Consists of a Lox 8 in.

high by 24 In. long, operated hy a bell eard and
illuminated at night by an electrie lamp inside the
L.

Automobile Rules.—Grab der veel wich is In
front of you firmly mit both hamds and put one foot
on der accelerator. Now put  der wlder on der
rhecsiat und let der elbow chently touch der de-
odizer. Keep der blow pipe conpecting mit der auwto-
matic fog vissle closely between der tecth, und let
der right elbow be in touch mit der quadruplex
while der apex of der left knee was pressed agninst
der spack coll,  Kreep both eyes on dee road in front
of you und der rest of your face in der vaggon.
Start der driving wheels, repeat slowly der pame of
your favorite eoroner, und leave der rest to fate.—
Whitewater (Wis.) Reglistor,

Glasa Churng for Home Use.—
The glass churn  comes  in small
glzes and Is Intended for converting
the small quantliles of milk  and
erepm that may not be used and
will gour If left over Into whole-
gome hutter. The churn has o small
wooden paddle that [s caslly rotated
and seven or eight minutes of
churning suffices.

The churn ean be operated by an

inexperienced ehild, and the 1ttle
pats of home-made buiter amply
repay for the extra trouble.

when writing Adveriisers
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are the recognized standard for accuracy, work-
manship, design and finish. Whether you use tools to earn your daily

bread or for amusement and relaxation from a different vocation, it pays
to use GOOD tools. You get a better quality of bread and a good deal

more pleasure.

L. 8. STARRETT

to have.

USE STARRETT TOOLS

We make hundreds of different tools. QOurs is the largest
plant’in the world where nothing but fine mechanical tools are
made. All these tools are fully described and illustrated in our
Catalogue No. 17AP, which you may have by sending us
your address. There is a good deal of valuable information
in its 176 pages which it will pay anyone who wuses tools

THE L. S. STARRETT COMPANY

AT“EL. HASS-. . S. A.

Earn frn;n $80 to $125 Pe-r Month i

WE WANT YOUNG MEN for Firemen
and Brakemen, experience unnecessary.
High Wages, Promotion.
secured as soon as competent,
structions by mail. Cut out Cou-
pon and send with stamp for
full particulars to-day . .

National Railway Training
School, 224 Boston Blk.
MiNNEeAPOLIS, MINN.

Positions

In-

HEIGHT AND SPEED OF WAVES

The =subject o the helght and velocity of the
waves of the oecean 13 always an interesting one,
amd frequently comes up for dlscussion by landsmen
ag well as seamen. It has been ecalealated that
waves rarely execeed o helght of 40 feet, while the
speed at which they travel depends largely upon the
wind and depth of the water. Alry caleulates that
a wave 100 feet In brendth and In water 100 feet
decp travels at the rate of about 15 miles an hour;
ane 1,000 feet broad and in water 1,000 feet deep
at the rate of 48 miles; one of 10,000 feet in breadth
and in water 10,000 feet deep will sweep forward
with the veloeity of not less than 154 miles an houar,
Au vcarthquake on the Island of Niphon, Japan,

eaused 8 wave to travel 4,800 milea across the Pa-
cifie to Ban Francisco In 12 hours and 16 minutes,
or ot the rate of 6% miles a1 minute, Waves of the
Atlantie have been calenlated to move at the rate
of 32.67 English miles an hour.

i ————
THE MAN WHO'S AFRAID
I've paid close heed to the ways of men,
I've observed what the world ealls luek,
I have silently marveled, now and then,
At the potent power of pluck;
And this as a bit of troth T hall,
A sentence that's worth one's heed;
The man who is always afraid e’ fofl
Doesn't stand much show to sueceed!
—Dividends.
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= SHAVES for 1¢

BY THE
USE

OF THE SAFETY RAZOCR

4

There are twelve double-edged blades or twenty-four cutting
edges of the finest, smoothest, hardest steel, ground by our own
process to a lasting, perfect edge. They are tempered so hard they will cut
glass, and each one uf these blades will give 20 to 40 smooth, perfect, easy
shaves, no matter how harsh the beard, with

NO HONINGC OR STROPPING

A set of new blades will cost $1.00—
‘;Elq.l.'] yolw;l can see $h1::{1.;f] you can get B(I}tc; _("‘
shaves for OF an average o -
about four shaves for a cent. ORTO é
The safety razor has become pnpular e
and self-shaving is now a part of every
gentleman's education, It has remained
for the MSEIOM to develop to the highest © Exact Size of Blade.
point, where others have experimented. Tts construction is so simple that it
cannot get out of order, and any one can use it. There are only two pieces—
handle and blade. The blade slips into the handle without screws, clasps, hinges,
or other movable parts. With the WMSETSN cutting the face is impossible.

PROVE ALL THIS BY A TRIAL AT OUR EXPENSE

Use the MBETED thirty days and if for any reason you m‘t your money hack, just retumm the razor
and we will return your money without question. We pa charges both ways. We authorize
all dealers to make this offer. If yours don't handle the write us for our interesting booklet,
but be sure he doesn’t induce you to try ‘some other” kind, There is po other razor ' just as good.”

@,,_my 1192 Tacoma Building, Chicago, lll., U. §. A.

ONE PIECE
HANDLE and
BLADE

FULL SIZE

TRIPLE
SILVER
PLATED

——
|
We Send us
Manufacture ' Description of

Iand Market | Your Invention

Patented It will have care-
Specialties | ful consideration

We have had | Should we think
Experience |it unsuitable for
our purposes,
Youprobably | all papers will

| Have not be returned
GRAND RAPIDS HAND oo

SCREW CO. == POWER SPECIALTY CO.

146 South lonia Street 513 WASHINGTON ARCADE
Grand Rapids = =  Michigan Detroit, Michigan

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

THE NO. 42 BENCH: ALS0 MADE WITHOUT CABINET
Write for Catalog and Prices

Please mention Popular Mechanlcs when writing Advertisers.
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EREsS FRITZ & GOELDEL MFG. CO.,
T==F 99 Alabama ~treet, Grand Bapids, Mich. ¢
[e5 - *
$13 SAVE YOUR STENOGRAPHER'S TIME 513 -
Dearborn Jr. Typewriter Cabinet S
o G nteed the most - g
S =———=| 1. and perfect desk ever -
24 1n, decp sold at any where near the 3 T s
sk §iaK. * Freiant *Frepad iy
] 1 e i
East of hooky Moun. STEEL SHOP BARRELS
curtain to per ¥For Foundries, Factories, Machine Shops, ete. In-
cabinet, price g12,00. tended for carting and storing heayy Hinings,
Judesililicn | | | e partsor vaiven ot
i Invalusble note book BIZE—1% inches diameter, depth 28 inches, Bhell made from
holder free with Cabinet. single sheet of No. 16 gange steel, baving only onoe riveted
; Writo for FREE catalog fide seam. Hottom stamped from a single plate of No. 8
i of chis a5 oehor seyien: | | | s steel, <o orm By} inch decp, which b riveted o
DEARBORN DESK CO ecentér, birrel boood at top with l.!iw: ¥ jnch steel, Painted
- , Wil ALEXANDER A. SAMUEL black oatslde, Waight 8 pousds each. Open at topi nok
| g Gen, Mgr. ' Write for prices and informetion to
Wi N S 204 Fisher Building The Kilbourne & Jacobs rifg. Co. g
y OHICAGO, U. 8. A.
Lm YOU WANT A DESE ASK % DEARBORN" Lock Box G _ Columbus, Ohio. J
===

SOLDERENE

A new rapid flux #nd tin combined for solderlag
and mending Iron, Copper, Brass, Lead, Zinc, Tin,
Platinum, Gold, Silver Etc., without the use of solder or aclds. Solderene solders anytbiug and everythiog that the
old method of using bar or wire solder, aclds, rosln and paste accomplished.
AOGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK.

THE CHAS. A. THOMPSON CO., - 41 Cortlandt Street, New York, N. Y.
(_ ——er———

'SOLDERENE.

_—

i

Big Catalogue Fret:

The popular Ward Catalogue, wvery latest edition, 1200 pages, a
new book from cover to cover. The eatalogue that i= known every=
where and liked by everybody. It has been in use for a third of a
century and has made friends in all parts of the world.

Don't bother with unreliable, incomplete catalogues, when you can
gt the genuine Ward book for the mere asking. This is the cata-
logae for wide awake buyers, It's rellable, brand new, complete in
every department, honest In dﬂnrriptlrmr\ and quotes the very lowegt
price for really good merchandise, No cheap gpoods at Ward's. Cata-
logue No. T4 will prove o money-gaver [or Yol

The eomplete 1200-page catalogue,

0 arge very latest edition, will be zent free,
po=tpald, tn every grown man ar

woman who will cut out this coupon and send to us with his or her
namae and address plainly written. We don't ask you to write a

line—only vour nameé and address. Cut out coupon and mail to
Mantgomery Ward £3 Co., Chicagu. ‘

\ 3 Cut here, fill In carefully.
— COUPON —

gand me FREE and prepaid one copy of your New No. 74 Catalogue for 1806-8. I saw youradin Oct. Popular Mechanies,
Name E. F. D No.

Post Office County Btate
MONTGOMERY WARD & C0.,, Michigan Ave.,, Madison and Washington Sts., Chicago.

Pleass mentlon Fopular Mechanics when writing Advertisers.



@ CARAT QUALITY—A=1
$ 7250
OTHER CRADES OF SAME
SIZE AS LOW AS $S000
TERMS %12, CASH £6. PER MONTH

MONGST onr cnstomers are manv who hu:r
on credit 'I 1% cholee—not hnpa_u-m they can't
afford to pay rash, Ask them “why" and
they will tell you that gradually payiog for
an articla makes the cost scem ad nothing.

$20 to $50 Weekly made

selling this new invention, the

STANDARD g5z FOUNTAIN PEN

annkdrnppﬁr. Mo smeared ln ers. No twisted rubber
mplication

ed in 52 d atir-

$l 78 90 gﬁr;ﬁtjmlgﬁs:'nﬂ;ﬁ:&i;.
[T n first four weeks
$48 00 I-ta:n]rmB F. {'Bhrlugot H.

pare time only
$ 35 B fur A month's -:-dd hours by
(. Jos. Lovett of Mass,
55 40 made in First Two Hours by
. Mrs. Mary M. Lennon of Mich.
Our free lessons in soccessinl salesmanshi
make éxpérience unnecessary. We send a

grt}mllﬂ and ngum to prove above and many other records.
rite today. Energetic Agents and District Managers Wanied,

STANDARD PEN CO0., 1056Baker Bldg., TOLEDO, 0.

WAY.

Of course, everybody must know that thera (s a
diference hetween credit pricea and lowest pre-
valling cash prices—bot with ps the difference s
hardly worth mentioning, I* 's 3 mera fraction.
We will send you on approval, expresa prapaid,
a half carat diamond with moonting like fllustration,
or any standard 14-kEt, solid gold mounting. If ring
ia aa represanted, pay express agent $12.00. Balance
monthly. If you'd like to have goods sent by regla-
tered mail, send first payment with order. Your
reputation for honesty {8 our secwrity,

Catnlog So. G Tl whows n \Hullh of diamond rings

anping in price from S12.0540 te $74%,. 11 inters
valed in Watches, ek for ‘=]..LL al Catalog. Doth fresa,

Ho Lfosah 2 7
& e e-:Cn Credit. House

Jewelry
213 (G71) STATE STEEFET. CHICAGO

Eastablished 1851 BEeeponelbilivy, S250,000.00

WINTER CLOTHING.OFFER

FREE SAMPLE and TRIAL PROPOSITION.

%" If you wonld have any use for a heavy or medinm
gty welght all wool Sult, Overcoat or Ulsler, than DON'T
g BUY ELSEWHERE st nny price, under any i ream-

stanceauntilyowcot thisadvertitement ont and mall

it to us. You willthen recelve by return mall, free,
postpald, the Grandest Clothing Offer ever heard of.
Wou will et FREE o hig book of cloth samplea of
Men'a Clothin FREE an ¢:|:{.['p qun]['[.j' elot t.lp'
OreRRure | ya I'JI'J-E&HDI"E] ook of latest
fashlons, descriptiona and lt]uuu.rnt.iuna of all kinda
of :Iur.hfnr.r for men. We will explain why we can
gell at prices g0 much lower than were ever hafora
known, & mers fraction of whatotherscharge. Wa
will explain our sinple rales so Fou can thke your
own measure and how we guarintee a per r fit.
Youwlll pet our Free Trial Offer, our Pay After Re-
celved Proposition. With the free ontfit goas & Bpwe-
cial mrnnle order blank for ondering, return envel-
l;paﬁ. You can get awheale sult, an extra palr af

antsandanOverceat nnderour offer fnrnhout.u!E-

HALF what eome Chicago tallors would charge
one single pair of pants. The offer vou will get will
astonish aanE»Mlm Youl. Prices on the best clothes
made reduced to next to nmhmg compared with
whatyouhave boen paying. DON'T BUY GLOTHES
until you eut this ad. ont and fend to us, and ses
what you get by return mu.ﬂ&l'm post

' HHMSEARS, ROEBUCK co.,chmum
——BE THE BOSS—

Make 5100 per month. Others do It. Yoo have
same chance, Start a mall order business at home.
Write for our *‘'Starter” and frees particolars.

M:r w. (. Co, 956 E. 23rd St., Los Angeles, Cal.

BURN AIR-IT’S CHEAP Like v

Consumes 885 Earrels of Alr to one gallon of
L ]\.nrommq-. Panny foal, burnes like gas, hotiew
o 3 ﬂrbi wan't u:g:]ude. E&m ‘L"fﬁv?i'dn%'ﬂ.ﬁ:" .h'.u

:rt., Marh:ndmms,durahla. ﬁmi
eool kit=

mlier, baker, quick wor
e s Oll-Gas nad Alr Burna
= % ml = L]

] e AT A SRR
E.J'EI.B?E% ;{;a'nm Rll sizes, sant

-. 1f +/ anywhees, 88 up. Write FItEE
World Mfg Co., 5009 Pt E B'l 0 delatinnatl,

QUICK HANDLING OF MAILS ON THE
ROCK ISLAND ROAD

A satisfactery deviee for discharging mails from
high-speed trains, for which postoffice officinls have
been searching for more than seven years, has at
lagt been discovered and following repeated tests, is
now in daily use on one of the Rock Island’s fast
miail teains in Towa.

Captaln E. L. West, superintendent of the rall-
way mall serviee, Chicago, and other postoffice offi-
vials who have witnessed the worklngs of the new
deviee, are enthusiastlc  nver the resnlts aceom-
plished. BEaqnally good  performance  1s shown  on
trains runwing at from fifteen to as high as seventy-
two miles per honr,

The operation of the mail crane for pleking op
mails is familiar bot the problem of discharging
malls safely from the same tralng, withoot haxard
to the mails, tralos and bystanders, has been a dlf-
cult one. A speelal commisslon appointed by the
pretmaster general, Inm 1902, to examine the variona
devices offered the department, made thorough fesis
of eighteen different deviees and reported, In May,
18902, rejecting all of them as having one or more
points of impracticabillty,

The Bure delivering device was amonz those ex-
amined, but the chijections entered agalnst it have
heen overcome, The device is entirely avtomatic and
is operated hy alr from the brakes of the traln and
the lopstantaneous action necessary, is thus seeared,

The deviee conslsts of a platform arranged o the
rar door, on which the sacks of mail to be delivered
are placed. Contact between the eraine on the sta-
tlon platform and a trigger on the mail-catehing
arm on_the ear, puts the mechanlsm In operation,
which ejects the mall =acks iutoe g reeelving box
placed at the side of the track, so coustructed that
the alr Is forced into elther end by the momentum
of the ponch and thus acts as a enshlon, prevemting
damage to the pouch or its contents. The Burr de-
viee, comhbined with the standard erane, can  be
operated elther to cateh or deliver malil

The Rock I=land has dome miuch in the past fow
years to facilltate western mall serviee and in aford-
Ing opportunity for development of the Burr mail-
catebing and dellvering device, has given valuahle
aid to the postoffice department and the commercial

SEE THAT BALL?

This New All-Metal-Ball-and-
Bocket-Bwivel-Joint HOR N
CONNECTION will tivel
Improve yonr PHONOGRAP
of GRAPHOPHONE. Fits all
HEdlzong and new Columbing,
Price 50 C'ts Poat nlll
—RREILING & COMPANY
—Inventors and Bole M'f'rR.—
B35 N, 40th Ave., CHICAGO.

THZ-IT

Trade Mark
iCnt ¥ Size)

Please mention Popular Mechanics when writing .&dﬂ:rtiurl.
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I.v L o — The season is here fo I
fer— | MAKE MONEY

Get started early.

Nature’s Coffee Pot

‘Makes Coffee Harmless.””

i et e sofe iy s 840 to 875
R e T A 8y A WEEK
T e E e S wan s Canapons Soder tare s Soak Canbo maia wist-cov ol
—uas hoalthy and harmless—eas & glass of water,
Try This Coffee Pot at Our Expense Steam Peanut Roasters
Talk js cheap—let ua show you the proof by sending you and Corn Poppers

Matore's Qoffes Pot. Wo want you 60 test it for yourself in
your own home, Bend us no moner until yon are satisfied—
then mail ns o dollar or send us back the Pot, This is our

|S. DUNBAR & CO.

wiy of doing businessa. 18 No. Desplal Bt.
B No. A
THE POILLON POTTERIES, Branch No, 3, Woodridge, N.J. Catalog Free. 1 c;;_l_“_?hfﬁ“ul:mﬁ
E— —
— —

MANUFACTURERS [y no locae where inelligent
for your product obtains. All these and more found on the BURLINGTON
ROUTE. For information write to

Route W. H. MANSS, Industrial Commissioner
— 209 Adams Street - - - - - - = Ehlcl‘u

MONTHS FREE

l GOI.IJHEII VIEW FIIEE.
If you are interested in any kind of investment—0il,

r nams -
Mining, Plantation, Industrial, Lands, Stocks, Bonds,

Burlington

iddrt" nml will send
e by return mall, postpald,
y (nothing for you Lo pay ) oné
+ -tl my laiest new secret pro-

Mortgages, eto., send us yonr name and address and wa WRITE FOR THE ess, beautifol colored stere-

will send you The Investor's Review for § monthes free of o R oscople views. ] will also send you my new

charge. A journal of advice for investors. Gives latest and o0&t FREE COLORED | E_]ricﬂ list of stereoscopes and views of all

relinble in#ﬂrmﬂ.ﬂnn concerning new enterprieea, Knowledge is | YIEW MOW. nide, war views, scenery, famous places,

wer, (Great opportunities come and . Great fakes likewise. | 5t. Louwis Fair views, Bible scenes, comie

et poated before Investing. Write | \'ll'l"l- Junny scenes, ete..pllwonderful offera
INVESTOR'S RE\’IEW 1461 ﬁaﬂ Bldgi. CHICAGO, ILL. b will delight you.

| IIIJBEHTS SPECIALTY EGHFAH‘I‘ BOYOE BUILDING, CHICAGO, ILL.

GASOLINE SOLDERING IRON AND Bl A b i Msou Ao ph Do e, con

ar work and one for heavy work. N o0m=

BLOW TORCH plicated. No pump to get out of order. No platinum

coil to burn cut. Never too hot and never too cald. Mo

wind will blow it out. Can be changed to blow torch

: instantly, Uan be carried in any tool kit, or lineman's
belt. WIill last for years. Used by tinners, plumbers,
paintars and electricians, Guarantesd to give satisfso-
tlon. If yeur johber does not handle them, write ws for
illmatrated booklet and price.

EMMELMANN BROS, MFG. COMPANY hdlanapolls, Ind.. U.S. A.

e $15.00——
LIST REFRIGERATORS 70.21

Factory Closing Out
SALE

Price less than cost
to manufacture

Whits Enams] Lined, Zine Linsd

~ o=

COUNTRY HOME LIGHTING

Meade effective, easy and &) to 76 per cent cheaper
than kerossne, gus or electric lights by using our

BRILLIANT

oR
Head Light Gasoline Lamps

They can be used anywhere by anyone for
any purpose, business or houss uee. in or ont
nnr, wer 1w, (00 ||1 daily use during the
last B years. Every aranteed. Write
for ¥, M. catalog. :t te sall about them and
our Gosoline Bystems.

o

{

-

ANYITiEg S

FONYD 008

Galvanized Btoel Lined
BRILLIANT GAS LANP CO,
42 State St. Chicago, L. O air Bpane. ook e
Our prices $5.00 to $8.00 Less than Department Stores
$5.00 a month to one bright man in each SENT ANYWHERE C. 0. D. SUBJEOT
good-sized shop. Does not interfere with TO APPROVAL

regular worl: in the least. Address * Ops=
portunity,” Room 510—160 Washington St., | Tolman Steel Range Co.
Chicago. '. 66 Lake Street, Chicago

Pleass mention Popular Mechavics when writing Advertisers.
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Spon’s Mechanic’s Own Book

Is the most useful and hand

book ever published for anyone ine

terested in mechanics or who likes to use tools, because it con-

tains real

ject includ
Mechanienl Drawing

Mechanical Movements
Casting & Founding

{nldrrﬁtll
Turning & Turning Lathes
OVER 700 PACES.

nl:lnl'

Logln
'l“.lt:t'm

?rnctlcal information on almost every mechanical sub-

'u't. Bullding, Ete.

Fretwork
Frame Making

1420 ILLUSTRATIONS.

PRICE CARRIACE PAID $2.50,

An B-page circular giving full contents sent free on application.

SPON @ CHAMBERLAIN, -

123 P. M., Liberty St., New York

HENRY & HORA'S

Modern Electricity

Expiains X-Hays, Wireless

| el#rrnplz Radlium,
Transmisslon & IMstribution,

Fower Statlons, Wirlng, ete.
Written In plain English.

ﬂll Problems Solved

Practical—Accurate—Secientific
O illustrations.
855 pages. Cross index.
YA practical handbook for stu-
dents, apprentices, and electrioal
engineers.""— Sclentifle American,

Silk Cloth. decorative cover, silver stamplng, . 1.60
Seal Leather, marbled edges, gold :umuﬁing. . tI.{li:I*

LAIRD & LEE, 33 wanash ave, CHICAGO

263 Wabash Ave,

IEE"TS leTE Bell81 bottle Sarsapariiia for 35o;

best seller; 200 per cent 'prnﬂr..
Write today for terms. F. B.Groens, 115 Lake 5i., Chicage

IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and i{ta books, a8 weall a8 back numbers,
and any other book or periodioal you want,

ROBERT C. ROSS, 1203 Market Street, "Friscos

WHEN

St sourna . “CONCRETE”
One Dollar a Year. Sample Copy Free

Concrete Publishing Co., = $%1%0

®* DETRO

Write for Our
Great Offer

ess St
. MICH,

To One Man
In Every Shop

..Popular Mechanics..

SMALLEST COMPLETE FARM IN THE
WORLD.

Californla ean  truthfully boast of having the
smallest complete and most profitable (for it slze)
farm In the world, It is located In the great valley
of the Bacramento, near the lttle town of Orlaod.
This farm consists of jnst one square acre. It be-
longs to S8amuel C. Cleck, who, azsisted by his wife,
has continuonsly enltlvated this diminotive raoch
for 27 years., Origioally, the acre was part of na
wheat field, and was dry and semi-barren, having
no ronning water. Cleck sunk two wella  from
which he obtained an abundant supply of water,
He has converted the arid farm into a perfect gem
of beauty, fragrance, and profit. Not only has this
fnere supported the conple, In comfort and even lux-
ury, but has ylelded an Income, and $4,000 has been
placed In  the bank—derived from the profits of
production,

Mr. Cleek first settled on the wee storlle tract,
when he and his  good  wife were very poor
Through patience and judiclons toll, the couple have
made the land Hterally “to bloom and blogsom as
the rose,” This farm containg: Cottage and poreh,
30 by 30 ft.: barn and corral space, Inclading
chicken coops, ote., 76 hy 75 ft.; two windmiil tow-
ers, 16 by 16 ft. ench; garden, 48 hy 54 ft.; straw-
berries, 65 by 80 ft.; eltrus oursery, %0 by 98 ft.:
in which there are 400 badded orange itrees; a row
of dewberries along the fenee, 100 hy 2 ft: four
appricot, two oak trees, three peach trees: seven
encalyptus trees; slx fig trees: ten locdst trees: one
paradise tree, four bearing bread trecs; thirty rose
bushes; twenty geraninms; twelve lemon trees; a
large llme tree from which was sold the present
year 160 dozgen limes; elght bearlng orange trees;
five pomegranate trees: six beds of violets, 6 by 2
ft. each; one patch of Japanese bamboo; one bed
of calla lilles; four prone trees; six eyprus trees;
fourteen stands of bees; four huge grapevines; one
bed of sage: one large garden and flower seed bed,
besldes houeysuckle, and a great many other rare
and beauntiful exotle plants and shrubs. In some of
the little spare corners and angles, vegetables are
cultlvated with much suceess: so that with the ex-
ception of flour for bread, and & few groceries, this
little “One Acre Farm,” produces all that Cleek
and his wife ecan consume, and a great deal more—
leaving a considerable surplus that Is marketed to
profit every szeagon, Thig demonstrates what may
be produced on just one acre of even rather poor
land when it Is industriously cultivated.

The 1906 Shop Notes’’ will be ready De-
cember 1st. Price 50c.

Please mention Popular Mechanics when writing Advertisers.
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: Drawing Instruments
and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED

ERichter Instruments of Precision

Mone better. Their mechanical
merits challenge criticism,
Blue Print Papers, Vandyke Solar Paper
Write for Oatalogue “'P," 416 pages

EUGENE DIETZGEN CO.

i8] Monroe 5t., 119121'W, 2345t
Chlcago s B New York

14 First Street, 145 Baronne S1.
San Franclseo New Orl

rleam
FEEEEEEEEE TR ..

Raise
Your
Salar

We have
built up the largest
educational institution
in the world, with an invested
capital of 5 million dollars and
with 4 of a million stodents, by
helping people to increase their earn-
ings. ‘This remarkable growth means
that we have made a remarkable success
of enabling people to earn more money.
It is becavse we have helped so0 many
thonsands of others nnder all circum-
stances that we state positively that we
can help YOU. Do you want to raise
vour salary? It puts you under no
obligation to find out how you can
do so. Simply write us, stating
the occupation you wish to
rise in. DO IT NOW.

International Correspondence Schools

Box 672,
Scronton, Po.

DRAWING e orarrsman

25c¢ for 4 months—Cleveland, Ohio

Grand Rapids School of Mechanical

Drawing
361-362-363 Houseman Bldg., Grand Kapids, Mich.

INSTRUCTIONS BY MAIL

In MECHANICAL DRAWING, NAVAL or MARINE ARCHITECTURE,
BOAT DESIGNING, LANDSCAPE GARDENING,

RERKD FOR OUE CATALOGUE OF FULL INFORMATION.

-

i

3

— — —
ROGERS’
Machinists’ Library

LIST
The Progressive Machinist . . . $2
The Advanced Machinist . . . . 2
Mechanical Drawing and Design. . 3

SEND POSTAL FOR MACHINISTS' LIBRARY.

Each of the Books In the Library is a complete treatise In
it=elf gnd can be purchased separately at price above named.

PLAN OF WORK

The three volume: composing the “Machin-
Istg' Library' have been issued just long onough
to recejve the most hearty approval of the best
representatives of the Englneering and Mechan-
feal world i

The books eomposing the library are intended
to be: educational, and progressing from the
gimple to the more complex =subjects; plaln
boaks far those already enpaged, or S000 ta be
in the practical application of the theory of
mechanics; each volume is complete in ltself,
while progressive in the geries, The books are
each supplicd with a ready reference index,
which enables the quick use af their contents,

The wolumes ara sirongly and handsomely
bound in black eloth, with tiltles and edges In
gold; they contain 1,204 pages, 1,244 illustra-
tions, many of which are full pages, with 3,000
ready references; they are printed on filne sur-
face paper with large, clear type. Hach book
stande S4% Inches in helght, and the three
packed for shipment welgh over 7% lhs. No
works of equal value have ever been offered to
the machinizts' and allied trades, and no one,
from the Superintendent and Owner to the Ap-
prentice, can afford, ensnsidering the price and
terms, to be without them.

MONTHLY PAYMENT PLAN

Rogers” Library |z supplied whenever desired
on easy terms. Upon receipt of one dollar, and
agreement to remit the =ame amount each
month for zix months, and aceompanled by the
name of one or twa persons of whom inquiry
could be made if desired, regarding subscriber's
reputation for heeping business promises, the set
will be shipped to any part of the world with
all tran=portation charges prepaid.

CUT OUT AND NAIL TO-DAY

I accept ¥yrur offer to supply me with ROGERS'
MACHINISTS' LIBRARY, 3 vola., for $1, Encl sed
find #1 as first payment; the baance I agree to remit
in £1 monthly installments.

Name
Cccapation

Address

You are at Liberts to conault the person named below
us to my reputation for Kseping business promises,

Name II

Address
Pop. Mech. Ore.

THEO. AUDEL & CO.

Educational Book Publishers,

Lﬁa Fifth Avenue NEW YORK.

FPlease mention M"opular Mechanics when writing Advertisers
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Learn Furniture Designing

) you know that the Forniturs business [sone of the most ra.
pidly growing trades in this country? Those who will enter

this line now will have a splendid future before themeelves, The
fo ublic demands new idess at all times, and there is & great feld

r practical and original people who may wish to become

Furniture Designers
Wea always have an opportunity to place our gradontes in good
paying positions. Bome of them are now earning between $1200.00

and EEH00.00 per year with plenty of chancea for further advance-
ment. Write for full particulars and testimonials,

COLLEGE OF FURNITURE DESIGNING
Porter Block, Dept. M, Grand Rapids, Mich,

"Rl

Engineering (g

I i -
Tiouhy oplordase g,

lete nml. short conrseR.
E hop work from the be
murﬂi‘l in. Biml.m. and Electrical Englneering. Expenses low,

ﬁmmnd.um ke ente b-elmu] mll . B ty may soder mhf tlme Corfetjssedetio
ewtnlogue. Menilon courde In which Iederwied

and electriosl course
HIGHL&N]:I PA.RE COLLEGE, Des Moines, Ia.

STUDY Leading Law School

In Correspondence

Instruction.
Thirteenth Year.
}i'nm for the bar of mny state.  Improved
od of instroction, combining the Te n—Honi:.
Lacture and Case Book methods, Approved by
the bench and bar. Thres Courses: Collece,
Post-Giradoate and Husiness Law, Tho Dna—l-"rlm
Behool, Write today for Oatalogue.
Chiengo Correspondence Bchool of Law,

WHY NOEARN
? SIGN PAINTING?

Snnw.mnn WRITING OR LETTERING.—
Only field not overworked, Separate courses.
(Ours is the only practical, thorough and personal
instraction. Wo toach by mmi nnd guarintee sucoess,
. Writa for large interesting FEEE Cat-
alog. THE DETROIT SCHOOL OF TTERING,
Dept. B M, Detroit. Mich.
“Oldest and largeat Behool of its kind."
—

Learn Be Your Own Taxidermist

This
, Art WE canp teach you BY MAIL to stuff and
mount Birds, Animals, Fishes, ete, The
most fascinnting of arts. Easily learmed

by men, women and boye. BIG PROFITS.
Bave your fine trophiss. Decorate home
and def. STANDARD METHODS only
nnd GUARANTEE SUCCESH, 1If you
hunt, fish, love or er_i;nr pature ln any
Wy ¥ ulmuld know Taxidermy.

lureetiguis doday. W rlte for partlralars. New

anil Tasidermy Magmaine, ALL FREE, N. W. SCHDO
OF TAXIDERMY, Tne. , 08 T o, Omah s, Neh.
men to pi!lﬂ-‘t signs ndrﬂrtmi- amd dla
tribote anmples, Balary §18.00 weekly,
3300 per day for n: peumn. Btate age

WANTED Bl

Y men
KUHLMAN 0., Dept. B. "o P ATi38 BLOOK, CHICAGO

STEEL FENCE, WHY NOT STEEL POST? -

Argument in Favor of Steel Fence Post—Protects
Against Lightning

By L. C. Sharp

Being consglderably interested In fenee post con-
gtruction, I note with Interest an article in your
July issue by T. H. Pottinger, of Pern, Ill, rela-

tive to the varlons good points Inherent In coment
constructlon for. fence posts. T have glven this
matter considerable thought and have arrived at a
different conclusion, and think that the coming post
for farmers will be made of metal, It is cenceded
by all observers In this line that the old wooden
post must go, and the reasons are plentiful why
this should be so. While the advantages of cement
posts, as enumerated by your correspondent, are
evident, they ara not enough to warrant the assamp-
tion that concrete has sufliclent advantages to make
it the coming post.

In regard fo cement constroction, it {8 not every
farmer wio cares to bother with or compeehends the
mixing of cements and casting In  moulds; then
dgain, the constituents of a perfect cement mix-
ture are not easily obtainable in all loealities, On
the other hand, if the posts are factory-made, the
excesgive  welght and their fragile natare brings
them into a elassification In shipment which makes
a prohibitive price on them; furtbermore the string-
ing of wires and stay plates in the interior intro-
duces additlonal expense and weakness in the posts.

Ag to the cement being a protection against light-
ning, I do not see how this can be, as seasoned
cement iz & non-conductor, as much s0 as wood.
It Is now well understood that it I8 of the highest
importance that all fence wires be grounded with
the earth, in order that stock may be protected
from this dangeroms souree of loss. The electric
discharge will escape always through the path of
least resistance, which is often through the bodies
of stock and animals which invarianbly drift up
against the fences duaring storms. How often do
we hear of whole herds belng stricken down In this
manner! I have noted but recently the event of

(Continurd on page 1076.)

KEUFFEL & ESSER COMPANY

OF NEW YORK
Chicago

i1l East Madison Street
DRAWING MATERIALS

SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule.

Please mentlon Popular Mechanics when writing Advertisers.



TECHNIC OF

Mechanical Drafting

BY CHAS, W. REINHARDT
Chief Draftsman, Engineering Newa

Aunthor of “‘Lettering hl:inﬂmta tamen, Enginegrs snd
tudents.
“SHOWE HOW TO DO IT*
Oontains chapters on outlining, lettering, outline shadin
m:iunnﬁ;i:apfc?rﬁadumrgcﬂn ing.m nfln.ulined‘
surfaces, topographical drawing, character and finish, eto,
Boards 11x8 ins. 42 pp. 90 text illostrations and 11 fall

page plates, Plates I to IV ocontain 60 distinct conven-
tions soction lining.

Prof. Jacoby of Comnell, saysz “‘Each of the
chapiers on ‘ootline shln:i’bw‘yfud’ on “section [in-

ing” are alone <wworth the price of ihe book."”
Most Popular Book on Mechanical Drafting Ever

Published
Adopted as Standard in many Technieal Bohools
PRICE, $1.00

- MECHANICS
FROBLEMS FOR ENGINEFRING STUDENTS

By Prof. Frank B. Sanborn
BEIEI problems, many belng examples in enginesring

pml- Tk,

Contents: I, Work (Problems 1 to 172, II, Force
(Problems 178 to 405, 111, Motion (Problems 408 to B0 an-
swers and complete Index. A practical, slementary book
of problems for the use of practicing 08, 80-
glneers and stndents.

PRICE, $!| 50O

Bend for descriptive catalog M. P. and a sampla
copy of Engineering News

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YORK
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Position®

Are yom looking for that chance, that
opportunity to improve your position?
Then let us help you. If yoa follow our
advice, our instrucilons, we will enable
you to better your poaitlon, to Inorease
your salary. to mave a more satistactory
and betterllving throoghout your entirs
lite. No tralning whatsoever means
poor salary, no posgible chance for ad-
vancament—that Ia sure. We can glve
you a thorougn training by mall in yonr
gpare time tn quallifly yon for a high
salaried position as an Electrical, Steam
or Mechanleal Engioeer, Mechanical
Draftsman, Machine Design, Eleetrie
Lighting, Motonman, Dynamo Tender,
Telegraphy, Short Electrical Course,
Arithmetic, Algebra. Compleie course
in Eogloeering $15, and up.

Let Us Prove to You
What We Can Do,

Thonsands have succesded ; you hawve
just as good a chance. Write for onr
free S0-page book and testimonials; con-
vinee yoursell,

SPECIAL OFFER: Mew students enrjo
ing mow will be provided free of
charge with onr Reference Library
mnd a set of Elsgtrical Apparatus,

Electrical Engineer Institule of Correspondence In=
struction, Dept. 6. 240-242 W, 23d 5t,, New York,

Spangenberg’s Steam and Electrical Engineering

Bome of the Authors

Thizs book is really a text-hook of the 8t
Louis School of Hngineering, the entire me-
chanical portion, except that pertalning to the
locomotive, having been written by FProf. H.
Spangenberg, C. E., the Superintendent of that
institution, a graduate of the shop and work
bench ns well as of the University. Mr. Span-
genberg has been eminently successful as a
teacher, having enabled huondreds of men to
pass gatisfactory examinations for stationary
and marine engineers” licenses,

Mr. E. W. Pratt, author of the portlon on
Locomotive Engineering, i3 master mechanie
of one of the large rallroads, and hes made
the locomotive his life-study.

Mr. Albert Uhl, A. I. E. E., Instructor in
Practical Electrical Engineering at the 8t
Lonls School of Engineering, is a successful
electrical contractor who has rlsen from the
ranks, having worked as dynamo tender and
wireman's helper ln his younger days.

695 Pages—648 Illustrations

Written so You ecan TTnderstand It. A prac-
tieal book for practical men. Intended espe-
clally for the use of Stationary, S8team and Lo-
comotive Englneers and Flremen, Electrieal
Workera and others Interested in Englneering.
The work 18 wrltten Iin the form of 1,035
QUESTIONS and ANSWERS and glves a
complete courge in Engineering, Statlonary and
Locomotive, Compressed Alr, Refrigeration,
Gas and Gasollne Engines, Elevators, Repairs
anid Electrical Epgineering.

When Ordering use Attached Coupon

Price $3£

$3.50 is the price, and it is sold with the understanding that it may be returned

if mot satisfactory, and your monmey will be refunded immediately.
10,000 books sold .only one has been returned.

Out of
This fact speaks for itself.

DUPON—CUT OUT AND MAIL T0-DA

GEO, A. ZELLER BOOK CO., 7 So. 4th Street, 5t. Louis, Mo,

DEAR Bik: I accept your offer to send me wm nr‘ﬁ‘rld. one of Span :}hﬂg“l Bteam and Electrieal

Englneering, a compiete library in one volome:
The AROB, I agree to remit In 60 cent monthly I

illustratl rioe enclose EL00as frst payment.
ey OF o order, or stampe.

nis, MOoney or axpress

NA—ME LR T R R T R R T R R R R E R RN R R R R R A R R R R R R L R L

Etl'éﬂt ar BDI Nﬂ'ﬁ ll-il-ll.l-ll-l-lllllll.lllIIIIII!!IIIIIIIII"cltr and State

Please mentlon FPopular Mechanics when wvriting Advertlsers.
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Dynamo and Motor
Bargains

We carry in stock over 600 machines
in all sizes from 78 to 100 horse power,
both new and second hand, all guar-
anteed. Small factory equipments our
specialty.

NO ONE

Can sell you a first-class machine for
less money. We repair a'l makes.
Send us your inquiries,

Guarantee Electric Co,

CHAS, E. GREGORY, Pres.
153 to 159 8. Clinton St..
CHICAGO

The Neg I

Popular Mechanics
PREMIUM LIST

Fully Illustrated
Is Now Ready

BOOKS FOR MECHANICS,
ELECTRICIANS, ENGINEERS
SHOP TOOLS OF ALL KINDS
SPORTING GOODS, WATCHES, ETC.

Something for everybody given for

one or more new subscribers,

ADDRESS

JOURNAL BUILDING, ¥ CHICAGO

Popular Mechnnical

SEND FORIT

MY revised list of machinery

and contractors’ equipment
July issue, is now ready, and covers
eleven printed pages with location
and prices. 1 will be very pleased
to send a copy to you if you will
let me have your address.

Willis Shaw, Machinery
CHICAGO, ILL.

171 La Salle St

100 horses belng killed by lightning at Rapid City,
8. D, on account of a non-protected wive fones,
and of 40 head of ecattle killed by lightning in
Iown, and so on more or less, all over the couuntry,
Thizs point alone Is waorthy of the most careful
conslderation and s something which can only he
prevented  bre thorough  grounding. of the wires, ouly
to be sccomplished by giving cach wire a metal path
to the carth,

Agide from the deficiencies mentloned In the eon-
crote post, there 18 the pdditional expense and time
lnvolved In the digging of post holes, tamping, and
the annovanee of long staples for eneh fastening, It
wioitld seem to the writer, viewing the relative mer-
its of each, that the selectlon should lnrgely pre-
ponderate in favor of the ruost-proofed fron and of
such a form ps =hown In the advertising pages of
this magazine, In thiz construction lles the greatest
gtrength with the Ieast amount of material: thers
Is no post boles 1o dig, pnor staples used, It would
seem to the undersigned that there is 45 much con-
gletency Iin weing metal for the post ag metal for
the wires, One should Ingt ns long as the other,
and the posts, when past thelr stage of usefulness,
are still valuabhle ax scerap. 1 therefore belleve that
the metal post §8 the proper thing, being, ns it is,
rugtless, lghtning-proof, fire-proof, frost-proof, re-
quirilng no staples to wuse, nor holeg to dig, and
giving absolute uniformity amd at low cost.

Omaha, Neb. gt

TIN PLATE PROCESS 400 YEARS OLD

Making tin plates, or the proress of coating Iron
with tin, wa= invented in Germany ahoot 400 years
ago. The people of that country kept the process
n srerst for over a century, but after o long and
diligent search Engllsh manufactorers, near the end
of the seventeenth century, discovered the seeret,
In England, soon after this dlscovery was made, the
process of rolllng fron shects was  invented, the
tin piate Indostry growing rapldly, and for nearly
two centurles Epgland malntained 1t8 supremacy
in the Industry, antll about ten years ago, when
our country became a strong rival

TELEPHONE CLOCK.—To be placed over or
near a telephone, When commencing conversation

on A toll line you press the button and at the ex-
piration of the three minutes an alarm bell gounds.

Please mention Popular Mechanics when writing Advertisers,
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MANUFACTURERS FOR

IN VENTORS

We have the best equipped plant in the United States for EXPERI-
MENTAL WORK, MODELS, METAL SPECIALTIES of all kinds.

Our line of work 1s essentially speclal, as wa

MANUFACTURE TO ORDER FOR OTHERS

Shipments made direct to customers of our clients. Use of sales des
partment lent, if desired. All facilities for boxing, shipping. etc.

SEND FOR BOOKLET contalning full lnformation of our method of doing business.

Ghe AMERICAN SPECIALTY CO., Harvard, IllL

i — _-‘JJ

UNPARALLELED FACILITIES FOR MANUFACTURING

Metal Specialties

OF ALL KINDS PROMPTLY AND REASONABLY
WILL MANUEACTURE DIRECT OR ON ROYALTY

Crescent Mfg. Co., Valparaiso, Ind.

“We Analyze Everything’
At Reasonable Rates. We Devise New and Original
Address anulm

The Ellsworth Laboratories

MAX D. SLIMMER, Ph. D.
857 Dearborn Street. - - - Chicago
—==

The Largest Factory in the United States for Manufacturing Metal Specialties S

Write us for estlmate on apy srticle you want manafactured. Prompt and carefnl sttention given ull correspondences

FORT DEARBORN MFG. CO.

Manufacturers of Insorporated 1886.

SPECIAL MACHINERY DIES, TOOLS, Ete. Also Blanking, Forming and Drawing of Sheet Metal
63«65 Crossing Street = CHICAGO

Gear and Cam Cutting Burfsps and Ciroular Grinding Sersw Machine Werlk

Going fo Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKE, Engineers and Machinery Mfra., (Inc.) 43 to 45 5. Canal Street, Chicago.

LONG DISTANCE 'PHONE, MAIN B85,
== —

_]_’OUR INTERESTS AND uu;.rs ARE IDEHT!G;L.

You Want Practical
" e E ) WELL DRILLING MACHINERY

to developo that

Mineral, Oil or Water

proposition; we have it. Guaraniee
it to work satisfactoriiy.

Tell ug about the formations, depth, diameter holes;

will send printed matter and can save you money,

8 THE AMERICAN WELL WORKS,

= AURORA, ILL., U. 8. A.
e = CHICAGO, ILL. DALLAS, TEA 8.
Please mention Popular Mechanies when writing Advertisers.
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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 ; and in
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,
Chicago, Il

Journal Building, :
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Haw_fe Yqu An Idea?

FPATENT IT. Bend for Particnlars,
LEWIS & COMPANY, Box 132, Washington, D. C.

— —
~  NEW BOOKS.
PRACTICAL PLUMBERS WORK. REdited by

Panl N. Hasluck, Numerous IMustrations; 160

ages; crown Svo.; cloth, £1.00, David MeKay,

Philadelphia,

Thias practleal volome treats first the materials
and tools nsed by plumbers, and then, step by step,
in a manner readily understood, ecarries the subject
through its several proctleal applieations, The text
Is elucldated by illustrations. Among other sugh-
Jects treated are sheet lead working, pipe bending,
pipe jointing, lead burning and lead work on roofs.

CLAY MODELING AND PLASTER CASTING.

Edited by Panl N. Hasluck, Illustrated: 160
pages; cloth, 50 cents. David MeKay, Philadel-
prhin.

This little hook is intended for the wuse of the
beginner and ite text and illustrations are purely
adapted to his requirements. Tt treats of drowing
for modelers, tools and materlals for elay modeling,
clay modeling, modeling ornaments, modeling the
human figure, casting In plaster from nature, finish-
ing ecasts, cte.

st
WANTED

We want the names and addresses of parties who
have small foctories and whe are looking for new
things to make in their lines, Anryone sending us
the names and addresses of such parties will be
compensated for their trouble. Popunlar Mechanles
Patent Bureau, Journal Bldg., Chieago.

——————

TO OUR FRIENDS

If yon have an acquaintance who hes an Inven-
tlon and wants to know:—

1. Whether he can get g patent,

2. How much it will cost him to get a patent.

3. Whether It will pay him to get a patent.

4. How he can sell the patent after he gets it

6. How he can get the most money out of his In-
vention.

Tell him to write to Popular Mechanies Patent
Bureau, Journal Bldg., Chicago, Ill., for free advice
and information. Then write to the Burean, and
give the name and address of the inventor. You
will be peased with the results

When You Want Anything

And Don't Know Where to Find It

Write Popular Mechanics
e e )

Your Ideas Developed

PATENTS PERFECTED EXPERIMENTAL WORK
EXPERT MODEL AND DIE MAKING
METAL SPECIALTIES MANUFACTURED

Presa and B Machine Work. Brass Finishing, Oxydiz-
o ey i (Saroy Machise Work. Biress Flalehing, Ouydis-

JOHN OLDFIELD, 937 North 4lst Court, CEICAGO

Please mention Popular Mechanies when writing Advertisers.
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PATENT

HAND BOOK FOR INVENTORS AND

SHEPHERD @

REFERENCES: American Water Motor Co.,
Blum B8hoe Co., International Fence and PFPire
Proofing Co., Winget Concrete Machine Co., Century
Chemical Co.,, By-Products Co., Columbus Phar-
macal ., Richmond Electric Co.,, M. C. Lilly &
Co.,, N. L. Hayden Mfg. Co., Murray Engineering

SECURED PROMPTLY and with special
regard to the
Invention.
MANUFACTURERS El-.h"l" FREE UIMON REQUEST. I
Consultation Free, Nécharcge for oplalob a8 1o the patentability and Oy mmercial Value of Invenlors' [deas.
HIGHEST EEFERENCES FROM PROMINENT MANUFACTURERS. I

PARHRER,

FPatents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

—3,

Legal Protection of the

PATENT LAWYERS

sDuring the past 10 years Br. Shepherd, of Shepherd &
Parker, has obtaloed for us & great many important patents.
We have no healtation fn hearidly recommending blm to any-
one haviog need of the services of A patent atlorney'™.

HALLWOOD CASH REGISTER CO.

Mr. Parker on November 1, 1803, resigned his po-
gition as an Examiner in the U. & Patent Office
to enter this firm.

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

$100,000 offered for one in-
wmlml'm+ %8.500 for another,
Bmk ‘How to Obtain a Patent” and
“What to Invent” sent free. Send
rough gketch for free report as to
patentabilitr. We advertise your
patent for sale at our expense.
Chandiee & Chandlee, Patent .Hlnn:n.
959 F. Street, Washington, B. C.

CHICAGD MODEL WORKS
|75-181 E. MADISON ST, CHICAGO, ILL.
WHITE FiOll CATALDGUE

OF MODEL SUPPLIES

MODELS

ESTABLISHED 1867

PATENTS

SECURED OR FEE RETURNED
l n&ininu as to patentability. Bend for Guide

What To Invent, finest publication issaed for
free ll.iltrilm'l.lun. Patents sscursd by us advertised froe.

No. 717 F btrest N.W.

Washington, I

13% Nassan Street, N. X. l::it;

CEEy

Mew York

WE MANUFACTURE

Metal Bpecialties, Dies, Tools, Metal Btampings of
all kinds, Berew Machins Work, Novelties, ste.
Estimates cheerfully given. Benddrawing or modals.

Metal Specialty Mifg. Co.,
1824 W. Randolph St., Chicago

PATENTS

Careful attention given to the prosecution of business befors
the patent office. Pateats procured and no attorney fee called
for until patent is allowed. (23 years experience.) Write
tor “Inventor's Guide,”  Address

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

Established Over 30 Years

ExPeERIMENTAL

AND MODEL WORK
Inventors’ Ideas Developed. Clrculars Free,

WV, GARDAM & SOMN, (Inc.)
45-51 Bose Bt. New York

F_; ——————
Wanted= )

Toys and Novelties

Wewant Smell Noveltics and Toys to manufacture
and sell on royalty. If you have Small, Useful
Nowvelty, Toy or Advertising Article, send us l
sample or model and we will make you an offer.
We have ample means and well equipped factory.

KUBEC MANUFACTURING CO.
666 W. Lake Street, = =« = ChicaguJ

PATENTS &=

WATSON E. E\DLEHAH,
Registered Patent Attorney

COLUMEIAN BUILDING, WASHINGTON, D. C.

Advice Free; Tnml Low; Elgnut BReaferonces ; mﬂ aerﬂ-n

ATENTS

I Yalnsbla Book on Patents FREE, Tells how tosocure
them st Imr cost, How tosell a Patent and What to

Invent for Profit, @Gives Mechanical Movementa ime
valaahle ta Inw-htum ull of Monay-Making Patent Informa.
tion. o’ HNEW B to sll who write.

MEARA & BM Patent Atiys., 918 F. Sirect, Washington, D. C.
NEW YORK OFFICE. 288 Bruldﬂ!‘.]hw York City

" I SELL
| PATENTS

If you wish ko buy or lease on
royalty, patents on hardware or

Save time and money
bvcmpluying a Wash-
ttorney.

mall arder specialties, machinery,in fact anything, write me

INVENTORS desirous of selling their patents
quickly and Fo the best advantage should register with
me. | can save you time and money,

7906 Mutual Life Bldg.
Charles A. Scott ' Bofalo oy, &

Please mention Popalar Mechanics when writing Aavertisers.



Tweu?'tters al

standard Machines
.!..N'TWEEHE al HALF MANUFACTURERS' PRICES
allowing rental to apply nn#r]ca. Bhipped with
iwilege of pxamination Write for Catalogue

W RITER EMPORIUM, 202 LaSalle St. Chicago

wood, and POSITIONS
will
last L a:;
EYEr, ma
with 81 m- Oprp:r;:rnitir Btﬂifvl.]
ple and ln- arvion Examina-
expensive tions by mail. Salary
tools, Fire to start L to
proof, Trost ) per yaar;
RELT ippnintmﬂnla
prool, wind Inet Year; MANY MOTe
FNL next gear nouil
Maber'al waeds of Information and
Cement & Bxod aample guestions,
ariiraral . Wi 160 pages B cta. Cata-
wuppiant Weed logue FREE. Dept.
o Eo ®
Er:h-ﬂpx:":t'jp
A D. AMERICAN COLLEGE
i AGKAY OF CIVIL SERYICE,
Chamlter o f Oeenmaroe, Chlsnge ?ﬂ”"l““ Ind.

I_ll\\' PLUMBING BILLS

Get them by pny!.ng rurht prices for sup-
plles. We sall

SUPPLIES AT WHOLESALE

You eave 595 to 4095 on every article. Higheat
m ﬁn&dundunemmmm

illustrated catalog gives
all particulars. Write forlt.

B. P. KAROL,
230 W. Harrlson 5i., Chleags,

You Can Make

BIGC MONEY

With My New PRIZE VENDING MACHINES

Beat Novelty and Money Makar ever placed nn%ha market, -
ated with nick!l]l- Also six other new style andi:n.; Mashinos
pow resdy. Write to Mannfactarer for ful oulars and prioes.

THOS. H. SHERBORNE, 29 Bouth 31'(1 Btreet, PHILA, PA

Andrews Office Desks

Havn a nama to their eﬂ-dltuuﬂ m s
'UREDIT to their name, for they aré
made by

Hpeciolista who know how.
STEEL TYPEWRITER
CHAIRS $4, DELIVERED
The A. H, Andrews Co.
74 Wabash Ave., Chicage -

BE YOUR OWH BOSS

MANY MAKE $2,000 A YEAR

Youn have tho same chance. Btart a Mall Order PBosiness at home.
We tell you how, oy coming In daily. Enormons profitss
Everything furnished, Write at once for our "'Btarter” and FREE

particnlars.

P. M. Erueger Co., 156 Washington Bt., Chicago, I11

= Great is Texas! =

The Eyes of the World Are Upon Her

THE HOME-SEEEER wants to know about he
s ioet’” Olinate and Fos Cianee Lot e ey

THE INVESTOR wants to konow about not onl Hnr
(Oheap Land and Low Tazes, but as well, Her Wealth of
Mins and Forest, and this s to let you know that

The International & Great Northern

Texas' Greatest Railroad

traversss more than & thousand miles of the Oream of

Toxas' Hesources, latont and devel and that yon ml-r

learn more aboot the GREAT I. & G. 'H oo ﬂ

pending a L.cent stam rm- ) m-p'.l' of the ILLUﬂTE.tTG

AND ENER&L HA TOR, or 2
file of eame, or by wrh ng

D.J. PRICE, G.P. &£ T. A, L&EG.N. E. K.

Palesiine, Texas '

NEW CATALOGS.

OLDSMORBILE Is the title of an attractive eatalog
fggued by the Olds Motor Works of Detroit. Mich,
The book lllustrates the various machines of the
company’s make, stating the merits and particular
adaptatlons of cach and its price, There is a good
deal of lnformation on autos, Incidentally,

cents for & your's

Invented in 1828, In thelr
Kilgore-Poetelor
illustrate and de-
up-to-date in every

DUMP CARS were
recont ecatalop under thiz title the
Company of Minopeapolis, Minn.,
serlbe the dump cars of 1905,
reapeet.

MECHANICAL DRAWING.—Samples of the In-
struction plates nsed by the Grand Raplds School
of Mechanieal Drawing, Grand Raplds, Mich,, illos-
trate in handsome manner the practleability of this
system  and lkewise Its simplicity, The student
passes from one lesson to ancther without dlifflenlty,
g carefully has thelr sequence been  arranged.
Definitions and propositions appear In as brief form
ns possible and in all respects the task before the
pupil has been preatly simplified.

ELECTRIC MOTORS AND DYNAMOS Is the
gubjeet treated of in Bulletin No. 4 of the Bnrriett
Electric Company. Several types of Barriett molors
and dypamos are iNusteated and deseribed in detall.
A portralt of 8. L. Barriett, the inventor of the self-
olling bearing and the automatie release starting
rheostat, 1s one of the features of the book.

——————
How To Make Mirrors

We have for years sold our renowned Mirror Formalas,
and hundreds of them at $1.00, and a large number at §2.00,
and they are worth the money.

For a short tlme will make a BPECIAL PRICF of 25
cents and EJHB yon exactly tho identical formulas sold at
rovided you cot out and return this adw,
with your order, We also tell au FEEF OF CHARGH
Emboss, Etch, Grind, Fnil, Leaf, Frost, Chip,
Lnd. make Tmitation Stained Glass, Huw to transfer Pho-
tom onto Gleas. How to Bore Holes in Glass and Cut Bk
Lights. All the above and more for the small sum of :
conts. Money back if you are not pl
Ghlmgﬂ, 111.

G, L. PATTERSON & CO.,

TO PROVE that Daus’ “Tip Top'ia
the best and simplest device for mak-
ing 100 copiea from pen-written
and 60 coples from typewritten ori-
o gioal, wa will Hﬂ? complate dupli-
cator, cap slze, without deposit
on ten { 10) days’ trial,

Price §7.50 less trade
dizcount of 38% T, or $5 net
THE FELIX 5, K. DAUS DUPLICATOR C0O.
Daus Building, 111 JchnSt, New York City

Ciense mention Popular Mechanics when writing Advertisers,
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| Iron Mountain |
Route

Has Territory Along Its Lines Which Offer

Rare Opportunities

For the Investor and Homeseeker

The Railroad That Carries
You Through the Heart of

ArKansasana Louisiana,

The Two Great Agrlenltural and
Timber Stﬂtﬁsq

Where the Soil Is Rich, Deep
and Productive.
Prices Reasonable
Low Settlers’ Rates

For full Information and deseriptive literature,

aadress H. C. TOWNSEND,
Gieneral Passenger and Ticket Agent, « ST, LOUIS, MO,
ELLIS FARNSWORTH, D, P, A., 186 Clark St., Chicage, 111,

\S

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write for a copy.

Want a

Typewriter Free?

It takes no money and very
little effort to earn A FINE
TYPEWRITER. Thisis cer-
tainly the greacest offer we
have ever made. Write at once
for “How To Get It.”

Popular Mechanics,

JOURNAL BUILDING, CHICAGO

HOW ONE MAN
MADE MONEY

A STORY OF SUCCESS

GEORGE W. HOMAN
One year ago George W. Homan, of 221 Bouoth

Linden Btreet. Carthage, Ohlo, was sitoated like
thonsands of voung men who have no particolar em-
ployment. He earned little, spent it all, and made
ng progres=a foward that success which all young men
crave. IIe was more than half-way satisfied with
himself berause he did not appreciate the value of
the time he was wasting. An idle hour meant no
appreciable loss to him.

One «day he picked up n paper and discovered that
he conld learn bookkeeping at his own home at a
smAall cost aud have someone outside of himsell
interested in gettlng a position for him. This made
him think. The result was that he wrote to the
Commmercial  Correspondence Schools, Rochester;
N. ¥., for full information. After considering it
carefully, be took up their course,

This iz an extract from a letter written elght
months afterwards: ““Through the knowledge I re-
eefved from your course, I was offered three fine
positions. I took the one I now have. My wages
have been Increased, and I am earning more than
twice as much money as at first. I am now map-
Fled and have money to gpare, and have a nlee home,
I owe It to you. I do not Keep books at present,
aud I tell this becanse one of the argnments against
my taking bookkeeping was ‘Once a bookkeeper, al-
ways one.” I sald it was not so, and I have proved
it.  Bookkeeping iz the stepplng stone to a higher
position in the businezs world. I it were not for
the knowledge I received from your course, 1 would
not be where I am now In business.”

The Commercial Correspondence Schools will send
yon itz free hook, “How to Succeed in Business.™
Thkis is the book that started Mr. Homan on. the
road to sneecss. It tells yom how youn can learn
bookkeeping and pay your tunition after you have
been placed In a profitable and permanent position,
It tells about the bDest system of accounting ever
devised, It is full of wvaluable information that will
help you succeed in life and push your way for-
ward in businezs,

A limited mumber of these books will at present
be sent absolutely free to any ambitious person who
sincerely deslres to better hiz positlon in life, Write
to Commercinl Correspondence Schools, 1% A, Com.
mereinl Blde., Rochester, N. Y. All yon need to
do iz to send your name and address on a postal
eard. Yon will recelve ihe book by return mail

Mlease mention P“Il'ﬂ-lﬂ-r' ][tchﬂnli‘.'ﬁ WI‘II."'I'I W!ltll'lﬂ' .“'ﬂrﬂr‘tﬂﬂlﬂa
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NATIONAL RAILROAD OF MEXICO
I MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

| MEXICO’S GREATEST
RAILWAY SYSTENN

All Year Tourist Ratea
and Homeseekers'
Excursion Hatea

Daily Pallman Service
between Bt Lonis, Mo.
and City of Mexico

VIA
LAREDO ROUTE
578 Miles Shortest 22 Hours Quickest

—Affording—
The Only Through Pullman Service

——

Tourlst, Prospector and Investor, and the Capltal

——
The National Lines of Mexico

I The Bepublic of Mezico abounds in attractions for

MEXICO CITY

The Paris of America

is an all-year resort unsurpassed.

Average temperature;
Bummer 63 deg., winter i deg. Fahr.

Only line affording diverse rowte without exira charge.

For illustrated descriptive literature, rates, sleeping car
reservations, ¢te., call on or address

GED. W. HIBBARD, 0. R. HACKLEY,

General Passsnger Agent, General Western Agent,
Apartado No. & it Buite Z80- 340 Quincy Bldg.,
Mexico City, Mexico Chicaga, I11.

\ -

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOD & MISSISSIPPI VALLEY R. R.

For full Information and descriptlve pamphlst, address

J. C. CLAIR

industrial Commissioner
i F“h RW. - - - Chiﬂzﬁ. llll

MBS 7o Ferer

WABASH

Summer Tours|

Write today for a Free cepy
of WABASH Summer Tour
Book—I1905, outlining many
very attractive summer vaca-
tion trips, with rates, eto.

Write us about any tour you
may have in contemplation.
We shall be glad to assist you.

C. 5. CRANE, F. A:. PALMER,
G P. &T. Agent, A. G. P. Agent,
&T. LOUIB. CHICAGO.

The
Overland

Limited
California

the most luxurlous traln in the world,
leaves Chicago 8:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment. Electric lighted
throughout.

&SHE BEJST of EVERYTHING
Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

All agents sell tickets via
this route.

Mustrated booklets on

nppHca.tInn 1o
W. B. KNISK ERH

CHICAGO, 1

or E. L. LDMAH.

OMAHA, N

oLl6

Pleases mention Popular Mechanics when writing Advertisers.
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25

Cents

25

Cents

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.”

CONTENTS

How to Make a Paper Boat......
How to Make a Harrel Boat......
How to Make a Water Wheel i
How to Make Your Own Fishing Tackle........
Temporary Camps aud How to Build Them....,.
Permanent Camps and How to Bulld Them. .....

--------

How to Build an Imitation Street Car Liuc..,__
How to Make a Water Bicyele........ e
How to Make o Minfature Windmill, .
How to Build an Ice Boat..... i i I
A Novel Burglar Alarm......oec. ...

A Mechanleal Ventriloguist and How tu .'.'rluhe It.
How to Make a Boot-Blacking Cabinet.........
Henewing Dry Batterles.........
How to Make Water Motors. ...o.oeviiivniinniin.
How to Make “Auntigue” Clocks from Up-to-Date
Mtttt'rfals o

Hnw to Make a Small Bearchlght. .. .. .ovinvnns
Klites of Mahy Kinds and How to MnLe Them—
A TE 3 L S D
How to Do Ornamental Iron ‘Wnrk ...............
Ornamental Metal Guards for Open Fireplaces. .
How to Make a Propelling ?ohicle ..............
How to Make a Water Telescope. . e s
How to Make Paper Balloons....... e e
How to Make n Heetograph..... R e
Lsrrul Artich'a and Dmuturnts Made ofr OlA

........................

...................................

ﬁﬂ'ﬁ tt_u:- Erinﬁcp Rubber Stamps. .........000ui,,is
ow tn Make a BEagrape Carrier fnr BEleyeles, .

A Water Candlestiel., . EP 3 ........
Hoys" Hand-Power Autrl—Hnw Mndn .......
How to Make n Palr of Dumb- Bells..... e
How to Rid Your Yard ur Cats.....
T-Im-. to Mike au Easel,

How tr.: Mnke n Wind P'I'{}Flr‘l]f!‘ ................ .

Ph ntngrnglmng from a Captive Balloon..
How

nem

ake n Bimple Burglar .Uarm..........

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Building, « =
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EVERY BOY
Hls Own Toy-MaKer

‘It"!ﬂlh yo;&huwta;:&km o Btoam
& nﬁ"in&ml.l E - au..

Fiactrical mnchiuo. B ‘.}nlunin
Battory, an ELa-ctrm Talmtph
an Elactrat:rnlnﬁ tus, o
Telephona, alerdoaces i
Magie Lantern, an Enlian. [y
. Boats of every kind, from alittle
i rowboat ton Tall-r schnoner;

« A= 8 how to A kﬂ Kites, Balloomas,

Pnuer Toya, X Hd“d B.%.ctu.

- a-gc-nﬂ. N 'oy Houses, Bowa

rml‘-o Guna, Blings,

Btilts, Fishing Tackls, Rnhhit and Bird Trape, and many

er things, and all is made 8o plain and simple that a

bn:f enn mulfflma w anything described, The whole ia i
lostrated with more than @00 handsome fllostration

is a great book and you shonld not be without it fce

only 10 cents, postpaid, 3 for 25 cents, Address

WESTERN SPECILTY G0., 336 Jackson Street, St. Paul, Misn.

ELECTRIC RAILWAYS

Dynamos :

Motors : Cas Engines

| Qomplete Working Models, also Castings and Parts. Eve
t.hl.u.gltur the Amatear Eleetrician. mg'und for Qatalogue

The CARLISLE & FINCH CO.,
262 E. Clifton Ave. Cincinnati, Ohio

ELECTRIC MOTOR, 75c.

An entiraly new desi na with a
wet or dry battory. Iﬁn' E'u h arma-
ture, wronght iron field magnet, pal-
ley, ete. T6 ocenta; Jpac king and

nge, 15 centa, atalogne Free.
Electro magnets for experimenting, 15

centa &-lll,'ﬁo

Bend 10conta for 20 feot of magnet wire
tm- n:pﬂrlmntinx o mnmu smill

ARTESIAN ELECTR'IC Lu.. T44 Arteslan Ave , Chicago

FIGHTING ROOSTERS

Mystify and amuse your
fricnds, Thmlmtn'&]:;n
uine game roosters  with
feathers. they fighé % &
finlsh, and are slways ready
fo fight. The secred of thelr
movements is only known to
the operator. Will last a life- o5

time. I por pair, 3 for 2he,
| Postpaid and one big bargain catalogue free.
| ADDRESS

5 W. H. MILLER & CO., - 739 E. 4th St,,
, ST. PAUL, IINN.

Lo ——=
P L‘E‘EEL 'E'% !Ia.'!"a:f:f !'xﬁﬂ

for exnmination w.ﬂ. HAMN
. ChmR e s YATEN ARG
™ beanEl -uﬂnJ #iein wind and
AL stem aet, Aited with 'rhhlr Jjewaled movemseni and
S anm-:—!l eorrent tlmekeeper; with losg Gold
"-a-hli.n.hl.ld.lurllmlﬂun For Chemin.
ey 4 eonsider 1L squal t3 sny BR5.00 GOLD
| rlITHI WATCH Warranited 20 YEAHA
2K , e sxprenn agesd LT and iy L8 i
= 0 year poarantss pamt with sach . Mentlom
T 1f you want Genis® or Ladles’ #les.  Address
2 ol FARBER & C0, 031, 28 Quiney 8., CHICADE,

FPlease mention Fopular Mechanlies when writing Advertisers.
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EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventions,

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.

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,

How long it takes to get a

patent,

#

What protection a patent is,

How he can sell his patent
after he obtains it,

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

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

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

should send his questions to |

POPULAR MECHANICS PATENT |

BUREAU,
Journal Bldg. = = Chicago, Il

RHEUMATISM

ABSORBED

FROM THE BLOOD

The Capillaries now reached through
the large foot pores and forced to yield
down their acid impurities. New treat-
ment discovered which is sent to anyone

FREE TO TRY

If von have rheamatism, send us your name to-
iday. Youn will get by return mall a palr of Magle
Faoot Drafts, the celebrated discovery which is ne-
complishing such marvelous results in all the rhea-
matic conntries of the world. Try the Drafts thor-
oughly, then if you are fully satisfied with the bene-
fit 1ecelved, send us One Dollar. If not, keep your
money., You are the sole judge, We can afford to
make this offer only because the Drafts do cure,
and people are willing and glad to pay for them.

Magiec Foot Drafts are
worn as shown amd cure
by reaching the eapillaries
throngh the large foot
wares and abrorbing acld
mpurities  directly from
the hlood, without which
purificatlon r h e u matism
cannot be cured.,  Thousands all over the world are
already rejoicing over their safe and Inexpensive
cire without medicine, and we have thelr grateful
letters to show. Don't you want to try this treat-
ment free® Write to-day to Magle Foot Draft Co.,
1031 Oliver Bldg.,, Jackson, Mlch. OQur wvaloahle
ook (in eolors) on rhenmatism comes free with
the trin! Drafts. Send no money—only your name
aud addeoss,

) HYDRAULIC DRAIN JOINTER.

TRADE WASE 'f

This drain jointer which is an English
device is described in the London Plumber
rig consgisting of a pair of rubber dises
monnted on a =sliding piston connected to a
eyvlinder, into which water is pnmped under
pressare, and by which pressure the two
ilises are bromght close together. The ap-
plianee Is placed in the entrance or opening
of a drain, the space between the discs
then filled with Portland cement wet to a
plastie condition, and then dragged into the
drain by means of a rope and a special
hauling lever.

As =moon as the jointer has traveled a foot
or two inside the drain, a hydraulic pump,
with a pressure gauge attached, and a flex-
ihle steel hose connection to the traveling
appliance, is put into action. During the
time the appliance is being dragged through
the drnin, the pressure gauge is closely
watched, and the pump iz kept working
until the gauge again shows a pressure of
ahout 100 1bhs, to the square inch. The
canse of the loss of pressure is a defect in
ilie drain into which the plastic cement Is
foreed until it is filled up and made perfect.
The hanlineg lever ig then again brought
into actlon and the jointer dragged forward
until another defect has been discovered.

Please mention Popuolar Mechanies when writing Advertisers,



PopuLAR M ECHANICS
SHOP NOTES|
II
Second 10,000 Edition
| Easy ways to do hard things. | FALLING HAIR o
! Of daily use to every mechanic. BALDNESS **&is
-
||
“Wor'h it's Wﬂgﬁf in gﬂ'&ff o s Uke taking me 1i.-'ilm'.:;.'ﬂizl'---'.l'._ knowlng
| —uriten one AL b ot . R g
“*Best book I ever had,”’ S e A
—says another. gis of your case, a booklet o care of the
Im"e' T:.!IJ. "t': ﬂ'lllllnﬂ*\:.lih h-rﬁ-;:l-?-!:-lﬂa -i\-c! ?'L?Ir'. -1!$
;E:T “Encloss tn-.' j--.-s:.{g &t -'Jr'l-tl'r.t..- day.
REVISED AND ENLARGED 0 MoVIbars Theatre Blgg. Chicago,
F FOR 1905
Compiled from the ¢*Shop Notes”
I Department of Popular Mechanics
up to and including Volume VI.

200 Pages--385 Illust’s ||

“NDEXED SO YOU CAN FIND IT"”

For Sale by all Newsdealers This Battery § )
id A Express Prepald I_gl'_s '

R I Write for free Booklet
2 Illustrafed from Life

Price Postpaid 50 cents | “Cure yourself by
rice Fosipald 5o BN | ELECTRICITY™

— | This wonderful book is compiled from the

| best authorities in the world. Explains
how electricity, nature's grealest gift to man,
the mysterious "Life Force™ as supplied by

pOPU LAR ME CHANICS fnexpensive Batteries cures Rheumatism,
Dyspepsia, Insomnia, Liver and Kidney
}ruuhle m:diau u:;erire au%:tiun? an? ﬁseg.ses
& due to poor circulation. xp.ains fully how [
JOURNAL BUILDING i 1| toenjoy the tamous Electric baths, beauty
| and health massage at home.
CHICAGO Write today for this valuable book, it will

be sent free, postage prepaid.
| DETREOIT MEDICAL BATTERY C0. |
1062 Malestie Bldg. Detroit, Mish.

===
Please mention Popular Mechanies when writing Advertisers,
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“Want” and "For Sale” Ads, 2 cenis per
word, payable In advance, Replies may be
ment to A numhber, care Popular Mechaniecs,
and will be forwarded promptly without
extra charge,

“SHOP NOTES"—Paper covers 50 cents. Popular

Mechanjces.

FOR SALE—General repalr shop and second-hand
store. Town of 3,000, No competition. Will sell all
or part. 8. Blosser, Council Grove, Kan.

FOR SALE—T5 cents on the dollar buys almost
new stock of jJewelry tools and fAxtores. Value
about £1.850y.  Other busivess demands attention.
Write at onee,. W. H. Y., care Popular Mechanics,

AUTOMOBILES.

BLACKSMITHS.

AUTOMOBILE SCHOOL.—Chleago School of Mo-
torlng;: the original automolile school in Chicago.
One hundred and elghty graduates the past year, to
whom we refer upon request, Auntomobile owners,
prospective buyers and young men wantiag toe be-
come expert chauffeurs will save a great deal of
money and a lot of worry by studying the mechanizm,
care and repale of gasoline automobiles, in our shop,
where all parts are open ‘so yvou ean see how t‘ut'i;
are made, and how they operate. We glve theroug
and practieal instruction. Competent  chauffenra
supplied. Address, Chirago School of Motoring, Dept.
B.. 264 Michigan Ave.. Chieago, 111

FOR SALE-—Complete set 114 h. p. motorcycle
castings with blue prints, $6.00. Also a goml Kings-
ton carburetter, $10K,  Several pairs new automo-
bile haskets at interesting prices.  Address Jegse C

GOOD BLACKSMITHS ARE BCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes lirst of *all professions or
trades., The smith must make the tools frst for all
from the surgeon to the safe blower, by uslng Toy's
Treatise on npew steels explaining how to work them
with 76 new methods for working all ditficult jobs.
Ten receipts for making your own compounnds for
welding diferent kinds of steel solld, Thermite weld-
Ing fully explained; also two ecolored tool tempering
charts: chart A explaing all annealing and harden-
ing: Chart B explalns both sclentlfic and plain tem-
pering to a standard. Al the above for §1.00. Val-
uable samples frec. W. M. Toy, Sldney, Ohlo.

EDUCATIONAL.

FOR SALE—Complete course in the International

Pope, Huntingdon, Pa vternation

FOR EXCHANGE—One light sutomobile, Hun- Correspondence School on Electrical Mechanieal kn-
ning gears ready fﬂr4thq_1- power. Will exchange for gloneering, with 6 volume library and electrical ouat-
4 h. p. ailr cooled motor., Address H. C. Hiatt, tit, ®G0.00 rash, or #6500 on installments, Write
Neoga, I Mr. E. H. Hansen, 175 N. 51zt Ct., Chleago, IIL

FOR BALE—One new motoreyele engine m h. p.
with accessories, 22500, Write Ardene Goodenow,
Albion, Mich.

FOR SALE—A General Illustrating course In the
International Correspondence Schools, Address N 11,
Popular Mechanics,

FOR SALE—Bigz bargain, Marr aunto cuar, strong,
sturdy ronabout in pink of condition. HRuno only
about GO0 miles. Will sell for less than one-half
cost price. Don't mizs this opportunity, The Starin
Co., North Tonawanda, N. Y.

WANTED—Small Runabout, must be cheap and In
good condition. Write William Lezatte, Walshville,
N. Y.

FOR BALE OR EXCHANGE—Complete Sheet
Metal and Drafting course in the International Cor-
regpondence School, Address No, 935, Popular Me-
chanfcs,

TECHNICAL: AND CATALOG translation Into
Spanish, Portuguese, Frepch, Itallan and German,

ork gunarantecd correct, L. G. Prieto, 614 185
Dearborn 8t. Chicago, TIL

FOR SALE OR mXCHANGE—Swo sets automo-
bile gasoline engine casting=; one npearly finlshed.
Want small lathe., B, Sprinkel, Springfield, I

FOR SALE—Michigan ronabout, gaszoline, little
nsed, everything first-class, §300. Address A. W,
care Popular Mechanles.

IF THERE'S a hook yon need, and ean't locate it,
Popular Mechanics can.

P. A, Westerwald, of 154 8.
0., wishes to correspond with
“Poapg” for Jannary, February, March
105, to dispose of,

Maple 8t., Akron,
anybody having
and  April,

FOR SALE OR EXCHANGE—Automobile gear.
Address C. C. H., 18 North Front 8t., Columbus, O.

FOR SBALE OR EXCHANGE—4 h, p. auntomoblle
or boat 4 cycele Eﬂuultnr engine,  Address A, P. C.,
18 North Front Si., Columbus, O.

A PRACTICAL BOOK, “Dies and Diemaking. ™
Postpald §1. J. L. Lueas, Bridgeport, Conn.
TANYONE WISHING TO SELL missing numbers
of Horselesgs Age, 1905; Popular Mechanies, 1905
Power, 1903: Auntomohlle, 1903; Motor World, 1904;

Motor Age, 1903, Mrs. C. F. MacDermot, Hotel
BUSINESS CHANCES. Wentworth, New Castle, N, H,
FOR SALE—Eleven hundred and fifty acres pine FOR SALE

timber. Donble cirealar saw mill, twenty thounsand
capaclty; cable feed, live rolls, gang odger, log turner
and log haul, steel head blocks, shingle mill and
laner., Good buildings, all new and modern. Big
argain. For particulars I'l]'.rpl%' to J. J. Patterson,
Eagleville, Modor Co., California.

FOR BALE—A well equiped machine shop In
southern Michigan, dolng a good business., Price,
£3.000. S8plendid opportunity for a good business
mechanie, Address No, 987, care Popular Mechanies,

8ix Thounsand acres of fine timber land tn Idaho

(deeded) for sale cheap !f taken soon. Address W,
J. Ramey, Nezperce, Tdaho,

FOR BALE—8mall Maechine Shop. Established
trade—In Bouthwestern Michigan, Only  exclusive

jnhbll.}E“ ghop here, Population, 5,008, Address 508,

oare pular Mechanies,
ATTENTION—Mechanies, Balesmen, ote. We have
an unusual and original plan and not at all one-

glded, which we ask to
desire to bepin a4 most

present to you i you
rofitable manufacturing busl-
ness at your home or businessg place withoot other
expense than mafterials from £25 to £50, Write Dept.
M., The Cardinal Mfg Co., Cleveland, O,

FOR SALE OR EXCHANGE—Barnes No. 4
lathe, In good condition, dirt eheap., What have you?

W. L. Howland, Monmouth, I11,

FOR SALE—Slxteen foot steam  launch, burns
eazoline or rconl, Wil exchange for small steam
runabout. Willlam TLezatte, Walshville, N. Y.

FOHR SALE—Small dynamo-maotor; n great bar-
gain. Write Denton, 12th 8t.., Newark, N. J.
FOR BALE—Sx8 Alr Compressor; 8% h. p. Elee-
trie motor: 2 h. p. Gaszoline englne; 2 Emery stands
Also a full set of patterns, and a lot of castings for
2 h. p. up-to-date Gasoling Engine, WIII sell cheap;
going out of business, J. F. Schulz, North Chicago,
Ill., Box. 174 —_—— o
FOR BALE OR EXCHANGE—Rug and carpet
loom in gomd condition, Address O, Bashford, Poplar
Grove, 1L
FOR SALE—37.00 Gazoline Study Lamp, in fine
econditlon, £23.00; 500 Telegraph Instroment, $2.50.
Edward Jaeckel, 1100 S, 6éth Av.,, LaCrosse, Wis,
FOR SALE—Automobiles: two hundred and  ups
gend 3 econts for euts. Also castings, Wm. Riggs,
Wing, TIL

FOR BALE—Well l."l[]llipHP{l machine shop in atate
capltal; a money maker; £L.5%, Other business rens
gon for s=elllng. Schaefer Bros., Holmes St., Frank-
fort, Ky. )

Engine: 2
S-h. p. Gaso-
W. Madison

TTFOR SALE—Cheap, 4x6in. Vertical
Steam Pumps: 1 Clrenlating Pump; 1
line Auto Engioe. Perry Bros, 467
8t., Chlcago.
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FOR SALE—Castlngs or emery grinder head and
countershaft that yon ean balld on a 9in. lathe
Bmall steam englne and sewing machine motor cast-
ings. We make patterns from drawinzs., Blue
prints of grinder and ecountershaft, 25 cents,
ville Model & Machine Works, Salineville, 0O,

FOR SALE—The followlng gosoline englnes:
Beebe, 314 H. P. Marlne Engine, ............ CE50,00

Wippern, 2% H. P. Auto Englne............. S0
Fox, 2 H. f’ Marine Englne, ... ............. 45,04}
Fleming, 13, H. P. Bicyele Engine............ 2500
Hummer, 1% H. P. Stationary Englne........ 5000

Tuttle, 2 H. P. Statlonaryr Englne. .. ......... AL
“We need the room.”  Lenox Machinery Co., 10
. Clinton 8t., Chirago.

HELP WANTED.

WANTED BALESMEN—The Tropleal Ol Com-
pany, Cleveland, ., will arrange on salarled basis
with lubrieating oil salesmen for terrltory not cov-
ered; can also use on attractive commission proposi-
tion few good salesmen without previens experlenee
in thls lne, which s easlly learned. Commuoicate
with us.

ELECTRIC BELL AND INBTRUMENT makers
wanted at once. Address Morse Electrle Instrument
Co., Gramd Crossing, 110,

Saline- .

DON'T FORGET to fmt our prlea on our medieal
batterles this month; all sizes and prices. Get our
price flret, Smith Electrie Suppl House, 207 and
213 E. Van Buren 8t., Chicago, Ili

SOMETHING NEW !—Our Magie Engraving Fluld
Ia used with a rubber stamp. Marks all tools and
metal articles permanently,  Best seller on earth,
Sample package and ngent's terms, 25 conts. Ad-
dress Gem 8pecialty Co., Box 262, 8t, Cloud, Minn,

WANTED—Small metal speclaltics to manufac-
ture, Ex}m-rt die making, Pregs and serew machine
work. Platlng of all kinds. Prices right for guman-
tities,  John Oldtield, 937 W, 41st Conrt, Chirago.

MECHANICE, SHOPMEN., ETC.,
regular, or side Une maoefacioring business  at
their home, or shop without other expense than
materlals which we furnizsh to manofacture Elostie
Carbon Graphite paints. We Instruet beginners free
with first order for materlalzs. Sales 1o merchants
and  consumers afford unusonl profits. We want
manufacturers where we have none, hence this un-
usual offer. Write Dept, M., The Cardinal Mfg, Co.,
Cleveland, O,

STEEL, BRASE, WOOD STAMP—Toen cents a

ran bave a

letter; seals, doorplates, embosslng wood cuts, 75
cents,  Biationery embossing  (dles, £1.50, Presses,
§3.00.  Postal brings price clreular, J. Kiola, en.

graver, 155 W. Madison S, Chicago, 111

WANTED,

AGENTS WANTED for Farmers Stand-by, Elght
tools in one.  Fastest seller ever put on the mar-
ket. Write for desceriptive clreular and agenis' terms
to B. W. Tucker, Chickasha, Indian Territory,

AGENTE TO EELL my Callpers and Levels: guml-
pay. Hrost G. Smith, Columbin, Pa.

WANTED—Motor-Cvele in A 1 eponditlon; must
he cheap. J. Hall, Waterville, Kans,

MECHANICE, SALESMEN, CLERKS,
We will start and instruct yon free In
turing various grades of Elastic Carbon Geaphite
aluts at your home, No further expense than
2000 to 50,00 in materials which we make (f n
beginner follows our plan and does not soccecd In
manufacturing, It will cost bhim nothing. i'his
unn=ua! offer i@ made to establleh new manufae-
turers at onece, Write Dept. M., The Cardinal Mfg.
Co.. Cleyeland, O,

WANTED—Second hand, 20 to 3 borsepower saw
mill engine and boiler.  Address Nathan C. Duodley,
R. F. D. No, 2 Gullford, Conu.

WANTED.—Position as electrleian in 8hop, Mine
or Factory. Twelve years' practieal experlence,
Competent to assume full charge of plant. A1 refer-
ences. I M, Hhoades, 248 8, Main 8t., Canandai-
gua, N, Y.

WANTEIDL-TO ACT as manufacturer's agent for
good paying lne, Addresa F. C. Erkel, Minneapolis,
Minn.

ETC.—
manufae-

MISCELLANEOUS.

BRAINS FOR SALE—Do you want & prospectus
written and illustrated for your new company or
gyndicate? Do you want ope that will command at-
tention and sell shares? Do yon need n eatalogue
or booklet that will not be thrown in the waste
basket? If so write to Expert, care of Popular Ma.
chunira, Journal bhollding, Chicago.

WHEN YOU WANT anything and don't know
where fo get it, wrlte Popular Mechanies,

WANTED—If youn have anything in llght metal
manufacturing, job or experimental work, write me.
Lowest priees. Schwabe & 8on, 36 W. Washington
8t., Chirago,

A PRACTICAL BOOK, “Dies and Diemnking.™
J. L. Lueas, Bridgeport, Conn,

WANTED—If youn want a gas or gasoline en-
gine deslgned for any I|r|1umf_-. nddress “G. BE. De-
slgner,” care Popular Mechanies,

WILL MANUFACTURE and place on the market
any machine or deviee. Machinery, ote., to he de-
gigned or developed will receive my prompt and care-
ful consideration. Let us figure on your work, -
ward Lindmueller, Willlamgon Blilg., Cleveland, O,

ELECTRIC SCIENCE LIBRARY, 4 vol,
$12; cost FIR, 3 K. W. D. . 1i0 V. Divnnmo, Co-
lumbia Graphoplione and 42 records.  Eneloge a
stamp.  J. Homer Boals, Salinevilie, 0.

MECHANICS SEND ten cents for blueprint chart
of Stundnrd Nuts and Bolts.  Also list of many
others, Biz inducements to agents, B, J. Mllex,
14 Bridge 8t., Newark, N. J.

BICYCLE POWER—Cranks attached to any
grindstone by bolts; no  shaft: bearings on each
crank. Applled to any polley for driving machin-
ery, best foot power, One dollar per palr. Patents
Tor sale. Apents wanted, J. H. KNorrell, 1402
Gwinnett 8t,, Augusta, Ga,

FOR BALE—LATEST TRICK—How to remore
o man’s shirt withont removing Lis cont.  Send 10
cents for full particulars.  Wm., Kirsch, Magician,
170 Belmont Ave., Newark, N. J.

STRICT ORDERS

———

new,

The followlng notice wag observed posted in the
engine dispateher's office at the roundhouse in n
nelghboring town on owue of the rallroads running
out’ of Albany: “Tralnmen on passenger tralns
must not go through the eoaches with overalls om,
without first taking them off.”"—Albany Journal

"~ TELEPHONE TROUBLES AND HOW TO
FIND THEM

Thia little book is sirictly up-to-date on
all matters pertalning to telephone trouhles
and their remedies on beoth Magneto and
Central Energy Bystems: contains diagrams
on the following subjects:

"Low and High Wound Frequency Sysg-

tem"™ for four party lines,

“How to Test and Repair Toll Lines,"

“Now Specifications for Imside Wiring,'

“The Use of Condensers for Rural Lines,™

et
making the book muech more complete than
previous editions,

Price postpaid 25 cents a copy, by Popu-
lar Mechanlics,

VENTRILOQUISM

Learned by anyone at home, Small eost, Bond 2-cent sfamp far
articulars and p
Fooria, Tn.

f.
" A.SMITH, - BoxS, 2040 Knoxville, Ave.,

-




1088

WONDERFU

| EDISON OFFER

If you love music, if you enjoy
entertainment, if you want to
maHeyour home more cheerful,
BE SURE to read avery

word of this greatoffer _

Read What Mr. Edison Says:

«l want to see a phonograph in every American home.”

For the phouogrrﬁ{ph has become this great inventor's hobby. It has given more pleasure and happiness to mankind

than.any other o 8 products and today Mr. Edison has ﬂrnﬂpcd hia financial Interest in practically all his other
patents, concentrating his efforts on the phonograph, which he has now brought to perfection. Mr. Edison personally
owns almost every share of stock in the phonograph company. It iy his pride and pleasure, He wanls 10 sce 3
phonograph in every home.

Now is your opportumity—we want every honest, responsible and reliable persom to read this

GREAT FREE TRIAL OFFER

While this offer lasts—every responsible person can get on free trial A GENUINE EDISON phonograph direct
from us to your home without deposit, without guarantee from third parties, without formality of any kind.
Try it in your home, play the stirring waltzes, marches, {wo-steps, concert pieces, minstrel dialogues,
1 beantiful voorl solos and other beautiful Edison gold mowlded records: play all thess, and if then
yoi don't care to Eeep the outfit, send it back at ouwr axpenss. We charge you nothing for the trial,

But Mr. Edison knows you will be glad 5 1 i
to keep his phonograph, for you may $ 'OO A MONTH Eﬂiuwuﬁii}:m ;tllugnﬁoxl::;t‘i
; m— (larger installments for larger instruments). A

keep it now by sending only a small —

nickel to a dime saved a day will buy a genuine
gum after free trial, balance in monthly Edison without interest on payments and at exactly the
yments. lowest net cash prices.
. THE PURCHASE OF A PHONOGRAPH is the most generous of gifts nt; any member of the family to make. The
purchaser not alone enjoya it, but the entire household and friends. There are none too old or none 100 young o take
pleasure in the phonograph.
Can you imagine a more enjoyable winter's evening than spent in your comfortable sitting room by the fire and
listening to the realistic reproduction of an endless variety of musical selections, comic recliation and minsirel records!?
One of the distinctive Edison features is that you can make records in your own home, and that this can be done so
conveniently. For parties and entertainment thé making of records will prove one of the most enjoyable features.
HE EDISON PHONOGRAPH plays in perfect dance time waltzes, two-steps, lancers,
quadrilles, and all otherof the popular dances. The records are amply loud for large halls.
You cannot realize-how many other pleasures you will derive from an Edison phono-
graph until after you have it in your home.
Don't delay. 1 you are a responsible person and want this great offer. write at once
for free illustrated catalog of Edison Gem. Edison Standard, Edison Home and Edison
Triumph phonographs, also free catalog of 1500 Edison gold moulded records.  Address

MR. BABSON, Manager

302 Wabash Avenue, Dept. 126 A. Chicago, I1l.

FRE E Our new style Onmel's halr elip brosh for sntomatieally cleaning records, thus
greatly improving the sound, will be sent sbsolutely free to owners of Edison
phonographs who send number and letter of their machine.

We accept old machines in exchange for neww phonographs.




DON'T SPECULATE ~ »
TAKE A CERTAINTY

Would you be open for an investment which will yield, with reasonable assurance,
from 50 to 100 per cent each yvear?

An investment that will enable your surplus earnings to work with you and shorten
the road to wealth, XNot a get-rich-quick scheme, but a get-rich-sure investment, that
Is sure as the geason#, and increases as they roll.by. ==

Study it out for yourself: A rubber plantation in the finest rubber zone in the
tropics: 200 to 250 trees per acre; two pounds of robber and upwards to the tree, worth now
$1.40 per pound, gold. No speeculation in that. Rubber is worth the money, and we
have the rubber,

Our rubber plantation consists of 6,000 acres: enough developed to insure its sue-
cess, making a certainty of an enterprise that is within the reach of any prudent work-
ing man that ecan =ave from $2.50 fo $12.50 per month from his earnicgs.

The contract protects yon in mwisfortune, sickness or death.

Send today for our prospectus and further detailed information.

MONTEZUMA AGENCY

1107 Ashland BlockK, Chicago

THE NEW DEPARTURE RAZOR,

The razor that holds its edge. Unlimited Guarantee.

IE|-\.|,I|E'1II| rll.l'\:lrhl"'ﬂl.:ﬁ. Y t'\ll-.lll'\ul Yourse I".’

That it is really the only fl-: an way todo?
That ¥ing cufn |1-.r*! better than vour barber ?
Why not send for one of our be |||-.1|_,|;4- (Free) ™ Hints to Shavers.”™ Also oonr **Booklet of lllas-
teation=."" You will find it intcresting

Our New Dr.rrlrl:ur-.hhh“rln pnly |~r'|-L|.._u" - rive, $2.50

Our Mapnetic Razor, - . *rive, $1.000
The anly dollar razor made of Clauss sreel
Tew i nnd be convineed.
Wit send ou drvad, wbon request,
Those who are not accustomes) to sEhaving will be fornished with 0 guard, without extra charge,
The only g:'.ll.ll.ill.l' Wiy of fhaving, with safety,

Ask vour dealer for the above

Al leading dealers sell Clauzs Hazors, but if yours does nor, aorder direct from the cutler.

“*Clauss,"” 9 First St., Fremont, Ohio.

) 1§
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A A A SR T S T e W e i,
MaKe Your Money
Earn A Big Income

S$mall Investment

Ouic Profit
Your opportunity ls just as
pood as that of Joseph Orsi,
Elkins, Westl Yirginia, wbo
gays: »The KIk Machioe 15 all
pight. It 18 a good muoney
maker., I have rom it just 1+
days and it gold me $80 worth
of clgars."”
i+, K., ‘l'erry, Meadville, T'enn-
sylvania, wrote us: < I'ne F.1k
Machine you sent ne s a
dandy. It toqk In %290 the
first twenty-four honrs.**
THIS WONDERFUL MACHINE th U makes so much money
is the Mills Elk,—a Fortuoe Teller with a card and ch ck
paying feature. :
After thres wesks use, Mr. J, 1. Keolly, 7 barleston, South
Carollns, wrote: “The Elk Machine has now e
operation three weeks and has had a p ay of 24k
Elk requires very littls atiention. ®wox and Billy
Whesling., West Vieginia, say: »he Elk certzinly 15 the
hest machine wa have ever had, a8 it oeeds no attention
a3 most machines do, which 18 a saving of much time
when one is busy.™

Increase Your Business

This s one of 200 different coln operated Milla machines
dally earning big money for their owners. It does ot
matter whether ¥ou live In a small town or & big clty,
Mills machines will earn you & large income without
much wirk or worry. Yoo just count the profita.  If you
bave any sum ol money—£#15 or mere—Lio invest in 4 sure
money maker, don't 1ail (o write teday for onr booklet N .
68, about trade siimuolators and say that you want to
Know uore aboul the Mills EIK.

Mills Novelty Co.

11 to 23 South Jefferson Street, Chicago, 111.

Beautiful Watch Ci
CARTRIDGE

1Al s

Small= t Pistolin the werld, Shoots renl eartridees,
makes lowml report. Sent. posties pald, in- 5{}':
cluding cartridges and rameod, fulf. .. ..o

Exnaet reprodue-

. 25¢

Perfect working model Wrench.
tion of the standard tool, beautifully fin-
Ished, sent, postage pald, for. ... .........

DAVISON MFG. CO,,

206 Broadway, New YorHK City. J

= T |

and Polishing Outfit

Indispensable for home and general
use,  Haves hours of time and makes
silvierwant and cutlery shine like now,
H-:hnrl-l.'n:q edged tools f""""T.‘" deseription, T
shear=, knivis, hatchets, ote.. Will run a
sl dy namo, sewing machine or other
light machinery, ITn every
home this motor will fill a
long felt want. Dentists,
drctora, botchers, cooks,
jemelers, carpenters,
plumbers ond mechanics
penerally will find  this
machine of immense value,

Price complete, including
emiery wheel, [llll'lvrl. w ]
I'-'Hr YR l.r.l:h'ﬂ:l.l.u--nl i, b
IJI'Ir}ITIh Andc |1-|h|r||z
whieels, and sticks of 1|||.1.1’_|r md -I:1 | _|:|-| il
ishing composition. - r-IJ

Motor uitaches dizectly soat
meang ofour’ nalienal cctpe
Alwobately procileal,
iey and we wi | sheeefil v §F anmils
ru-|.--r,-|1- i i Booklet giving Tyll dg.
setif free. Correspstilonss sirh deslers poiloisl
ke, 1 ""TGE’ET-\.J\ e I erder to

WARNER MOTCR C0., Flatiren Bldg.
Tregat, 14 »ew York City

i rI| r|.-|--‘-r
This Te nota

AN you nesd |-:1'|1' r-1rtl‘rnq «
nuﬁ_ materinls, from 500 ug
in every houschold, Pote
—nl aethis Trom 12 to

The Hroaks Svane consi=ts of exartsize printed
PRDeT pALt rns of #very part of che honr—with deetiliod
instrnetinong and working illostrarinns. shnwing énch
atep of the work—an itemized bill of material ro-
uireg I||.|:|-'| how tosfoure It

Over six thonsand ameteurs suecrssfully
hoats by the Brooks Bystom lise xiT, Eifts pEr cent,
of them have hailt their second boat.  Many have es-
tublished themselves In the bopt manufacturing l_||_'|-|.
imoss.

Catalowun and particulars free. For 25 cents 100-
page catalogus containing valuable information Top
the amatenr viehremean, showing severs] working il-
I||a.tr|t|_-.'-1'u of sach boat, atd & full 8 for one hoat.

fall Hoe of Enock-down u.rLli ot plate i bonts, When
o ordered, putterns are expressed, charges prepaid
0,0, 1, toallow exsmination.

Brnoks Boat Mig. Co.

Dt

izinato M e |<'."|'

R PR,
i of ove r Il| stxle "1r|.“d slzes
¥

bullt

Bay City, Mich.. U.S. A,

3710 Ship St.




