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SPECIAL OFFER

In order to complete the installation of machinery for milling
our Sugar Cane, we offer for a short time only, a limited num-
ber of Plantation Certificates at $100 each. The regular price
is $140, for which they have beenselling. We have 150 acresor
Sugar Cane ready to grind Jan. 1, our mill is bought but not all
paid for. To pay for it at once we make this Special Offer.
There are large profits to be madeifrom Sugar Cane, in which

these certificates will share. Aside from cane, we are cultivating
rubber, oranges and other products, besides raising cattle and
hogs, in all of which there is big money. Some of this money
will be yours, if you act now. Our proposition is safe and
sound, bank and other references furnished. Send in your order
at once, checks on your bank accepted. Address

PAN-AMERICAN PLANTERS |CO.
ASSOCIATION BUILDING, CHICAGO

N. B. Asaspecial induocement to readers of “Popular Mechanics,” we will make a special dis
count of 5 per cent, making each certificate cost only SH5.00 instead of 8100, provided your
order is receivoed before Nov, 15th and you mention this magazine when you write,

dware guaiiry

We Also MaHe the Following Outfits

Tos Q Har

NWo. 51, M TO0IB coseicamnnavinins § 6.0
No. b3, 86 ToolR....cociemiviseess I
Moo bl 80 o0 v ciivaci vaainns 20,00

No. 100 Combination Bench and Tool Cabinet (95 Tools), $85.00

Oar prices are . 0. b. Neww Yok, gibing the best tools
made (instead of cheap iools, and paying the freight)

Spod.l] Toal Ouifit Catalogue No. 1830 illustrates and describes
all Five Dutfits. Send for Copy.

We fssue many Special Catalognes, among which are
the following:
No. 1831, Wood-Carvers' Toals
No. 1832, Clay Modeling and Plaster Carving Tools
No. 1833, Yenetian Iron and Tools
No. 1834, “Toarist" Autokit

The “"Tourlst" Antokit 158 made uF of the very beal
gelected tools obtainable and is the highest type of re-
pairing outfit for road use. The “Tourist” is egpecially
arranged with reference to {is quality and utility, and
No. 52 Complete as llustrated $10.00 embodies every posaible permanent and emergency

= that be ded in a kit of this slze.
A Solid oak brasstrimmed, highly finished cablnet Yl S e Auciuied 1

with 24 of the finest quality standard
carpenters’ tools.

Hammacher, Schlemmer @ Co.

Owur lines include Builders’, Cabinet and Piano Hard= Hardware, Tools, Supplies and Piano Materials
ware, Bolts, Screws, Nuts and Factory Supplies and
all kinds of Small Tools for Wood and Meta orkers New ]nrn. Since 1548

1so Benches and Tools for Manual Training). We
{d::lnwlthnm ::umtrl direct and invite correspondence  4th Ave. and i3th 5t.. Block South of Union Square.
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.. LLL the articles which
have appeared during
the present year in the
Shop Notes Department will
be reprinted in Book Form,
and ready for delivery De-
cember 1 5. In ordering speci-
fy “Shop Notes for 1906.”

: Price 5o cts., express prepaid
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THE INVENTION|

OF THE 20th CENTURY

Now offered for the first time to those interested.

A TOOL CHEST A Combination of
- An Outside Caliper, an Insida
in your Vest Caliper, & Divider, o Straight

ge, g ge, 8 Dept
Pﬂl:kﬂt. (iange, a Try Square, a Ce n%ar
Bquars, %u Augle Protractor,
n anter
ﬁlm at hand-- Gauge; many
N & other combina-
ever intheway. tions too

e num«rous  to

mention.

FULL SIZE.

Tool MaKers, Pattern

| Machinists! Mekes brauhemen, Everybody!!

Electricians,
This new, scientific, yet simple device for taking measurements, the

Wiet-Goethe Combination Gauge

Would be mmelau:ir ch:ap for this
| instrument, yet we give it to you—

Wera you ever, while performing some mechanical work, confronted by almost Insurmountable difficulties
becanse you did not have the proper tool to take measurements?

Made of superior steel, thoroughly tested as to its accuracy, no
GE" Thl! Wnnderful Gnnge expense spared or worxma.ushlp of material. Constant and novel
uses under all eircumstuncss. Solves all the dlﬂ‘nn.ut and diffeult problems in shops and elsew here.
| Complete in neat Leatherette Case with Metal Trimmings.

HERE 1§ A SPECIAL OFFER. READ IT.

We want to increnses the Subscription List to onor Monthly Jouroal.
Thae foundation of civilizatiom rests on inventions of new machinery. To keep abreast of
MDDERN MﬁCHINER" mechanicsl progress should be the aim of every intelligent wan, Our publication keeps you
intnl:m‘e;dh;nd it is r_'rluﬁutuu l#t ciin tm EE““EJ it, t‘tﬂd the best |Ilu|;trntﬁcil :‘u}fl lrﬂrr a8, kll o Iltlllll! -n' MACHINERY
cos a year., Wewant to you started reading this paper regolarly, an erefore maks s ou this offer.

BHend us your subacription, at once, enclosin nnd wa will mail yon MODERN MAUHIN Fi:ti‘. every month for one year
nnd I.WIE GOETHE COMBINATION {iUAh CE st once. 1f mot just as representied, send the gaoge right back and wa
will refund yoor money. Don’t delay acce t1:|:|||t?th|.uﬁ_ ngn-ut[ﬂn write to-day. Hemember, money back tomorrow [f dissatisfied.

If you are st present a subseriber to INERY you may take advantage of our offer, and we will extend your
sabsgription one year ahead from present date of explration.

Modern Machinery Publishing Co., Security Bldg., Chicago, Ill.
COUPON
MODERN MACHINERY PUBLISHING CO., 1333 Security Bullding, Chicage, Date

:=Enclosed fin 00 £ irh CHIN
WIE T GO BT HE COMBTA T N A E D i e o e a Do e A T Lo e o
that I may return the gauge and my money will be

-~ Please mentlon Popular Mechanles when writlng Advertisers,
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I K (=
@ ] l.l \1 L- &) 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 yuality of bread and a good deal
e 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,

SMALL

REFRIGERATING PLANTS

FOR TEE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY in the way
of a small electrically operated refrigerating machine
for the household which may b: used for supply ng
a refrigerator box with dry cold air, and also for the
purpose of manufacturing ice from sterilized or other-
wise purified water. The machine has a refrig=-
crntin%' capacity equal to the melting or
the use of 200 pounds of ice a day.
It s automatic and is as free from
complications as it is possible to make a
machine of this character. [t is installed on
the same base as the refrigerator, becoming part of it, so that the entire plant is shipped as a unit,
it be'm%unhr necessary to connect the power and water when it is ready to operate.

The machine is especially adapted to motor drive, and may be operated by a2 ones=

half horse-power electric motor, any motive power however may be employed.

When operated for 10 or 12 hours each day it will manufacture 10 pounds of hygienic ice,

besides refrigerating two storage compartments to a temperature of thirty-tive to thirty eight degrees Fah-

renheit. You secure lower and more even temperatures at 1ess cost than using ice.
Manufactured by the

BRUNSWICH REFRIGERATING COMPANY,

NEW BRUNSWICHK, N. J.

Please mentlon Popular Mechanies when wrlting Advertlsers,
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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

Popular Mechanics BooK Dept.
In every case e 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. ,

— e

ENGINEERING

GAS ENGINES, With Instructions for Care and
Working of the Same. By G. Lleckfield; translated
hlr Geo. Richmond., 120 pages; lllustrated; 12mo.;
cloth. Priee, §1. To which has been added full
directions for the management of ofl engines.

TRACTION ENGINE ITS USE AND ARBUSE.
By James H. Maggurd., Swmall 12mo.; cloth; illus-
trated. Price, 1. Revised and enlarged by an
expert englueer. Deals In detall with the prinel-
ples and parts of a traction engine; directions for
starting an engine; use of gauge, try cocks, pomps,
governor, slide valve, ete.; water supply; the boller,
its care and management; methods of a good fire-
man: the englne; handling a tractlon engine, The
book §s teeming with practleal polnts and sugges-
tlons put In very slmple language and very effective
manner. It shonld be in the hands of every man
who runs a traction engioe. The farmer and cream-
ery operator, especially, should not be wilthout It

HANDHBOOK OF MODERN STEAM FIRE-
ENGINES. (Hoper's Engineers’ Husndy Book ser-
fes.) Price, £3.50. The only book of the Kind
ever published In this country. Contains descrip-
tions aod illustrations of all the best types of steam
fire-engines, and fire pumps, Injectors, pulsometers,
Inspirators, hydraulic 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 H. Keller, M. E. New edition. Price, 5Hlc.
Contalns  varfous methods of estimating and

cealenlating the horse power of bollers and engines
and ascertaining the power regquired to run line
ghafts, Individual machines, ete., ete.

MODERN MACHINE SHOP TOOLS. By W. H
Vandervoert. Large Svo, G556 pages; 673 illuetra-
tions; cloth. Price, $4. Just out, this “master-
plece of the machine shop.,” noe machinist ean afford
to be without it. Treats the subject of Modern Ma-
chine Bhop Tools In a concise and comprehensive
Each tool 18 considered from the follow-

manner,
Ing polnts: Flrst—Its construction with hints as
to its manufacture; second—Ilts operation, proper

manipulation and care; third—numerous examples of
the work performed. A book In which the appren-
tHee will find a thorough course of Instruction, the
mechanic a waluable manual of practice and the

perintendent and foreman many valuable sugges-
jons. Im fact, it Is in nll respects the most com-
plete, concize and usefnl work ever published on
the gubject. Of Incaleulable value as a work of
reference. In 34 chapters,

PRACTICAL GAS ENGINEER. What It Is
and Hew To Do It. Cloth. FPrilee, §1.

RECORD BOOK—VALVE SETTING. By A. B
Low. 120 pages; guarto; stiff covers., FPrice, 60c
For the use marine engineers,

WATER WHEELS.

By A. B. Cullen. 63 pages;
plites; quarto; cloth, E";iu, $1. Of all tBe 3
E&mqud Hydraulle Motors this is one J the

most practical. Treats of the constructlon of horl-
gontal and vertical water wheels,

COMPRESSED AIR: ITSs PRODUCTION,
USES AND APPLICATIONS. Br Gardoner D,
Hiscox, M. HE. 4th edition, revised and enlarged;
820 pages; 645 I[llustrations; cloth, Price, .
The most thorough and comprehenslve treatise on
the subject of ecompressed air that has ever been
publighed. Well printed and substantial. No phase
of the subject is omitted. Is a complete compen-
dium in 36 chapters, valuable for reference and for
study, Contents; The physical and operative prop-
ertles of alr from a vacuom to Its liguld state; its
thermo-dynamics; compression, transmission and
uses as a motive power In operation of stationary
and portable machinery In engineering, mining and
manufacturing work; alr tools; alr lifts; pomping
of water, aclids and ollg; the alr blast for cleaning
and palnting; the sand blast and Its work; and the
numerous appllances In which compressed alr ls a
most convenlent and economical transmitter of
power for mechanical work, raflway propulsion, re-
frigeration and the wvarfous uses to which com-
presged air has been applied. Contalns a list of
patents on C'.‘,ﬁll]}l‘l‘HSEd air from 1875 to date, and
40 tables of .fhe physlcal propertles of air, its com-
presslon, - cxpansion’ and - the volumes tequired for
various kinds of work, | - TR

ELECTRICAL ENGINEERING FOR ELEC-
TRIC IJ[G%T ARTISANS AND STUDENTS. By
8Slingo aml’ Brooker. 246 ilUnstrations; 1Zmo. Price,
£3.50., 'This new apd 'revizsed ‘editfod comtalns all
data and formula@ relating to thls braoch -of elec-
trieal application.: ¢ i

ENGINEERS' PRACTICAL TEST. Actual eize,
x4 Inclies; stiff silk. cloth, - Price, $1. A gulde
for nll men in or about power plants. Indispensa-
ble to engineers, mechanics, machinlsts, firemen,
ete.  Tells how bollers and. engines Bhould be man-
aged. All about gas engines, engineers’ license ex-
amination questions and answers.

; "'_:-:"—""1
MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, comp. 4067 pages; actunl slze, 88,3515 inches;
illustrations. Price,”£1.50. "With an appendix con-
talnlng a thorough electrlcal dJdepartmient, an ex-
haustive treatise on lee making and a large collec-
ﬂnnh of ﬁm]mllnnmun pmﬂ!ﬁ:ﬂ E;I!u w1
o and ;ﬁﬁn&L Lerende r. architects, -lrom-
'ﬁkﬁ.- : I &rg, contractors, civll and mes
‘ehsaioal ehgineers, firemen and ice machine men.

am



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

BOOKS OF TABLES, BOOKS OF RECEIPTS

ROPPS NEW CALCULATOR. 200  pages.
Actunl size, 8% Inches. Cloth. Price, $1.50.
Pocket size, ﬁl)[} Bustains the same relatlon to
the commercial world that the new Century Diction-
ary does to the lterary world. Fully abreast with

the age of alr ghips, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
tleular wants of bankers, accountants, mechanics,
farmers, manufacturers, merchants, miners, ete., ote.,
and must prove of inealenlable valuoe to them—un-
less the book Itself can ealeulate its own worth—
ifﬂ-ll;l it ealeulates almost everything that is ealeu-
able.

QUESTIONS AND ANSWERS.
Btandard Code of Train Rules.
wood, Ed. Revised edition,
Cloth. Price, £1. Intended for use In the ex-
amination of tralnmen. The neral  ruoles, traln
rules, train orders, and the whole handling of trains
Is set forth In so simple and at the same time com-

rehensive manner that a careful reading of the

ok will it any one with sufficient knowledge to
meet any contingency that may arise in the conduct
of a train. Endorsed by high rallway officlals from
all sections of the country Every transportation
man should have a copy.

Based upon the
By G. E. Colllng-
&) pages. Dlagrams.

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Phntugrughum, Draughtsmen and Sun
Printers. By George E. Brown., 149 pages. Dia-
grams. Cloth. Prlee, £1. For architects, sur-
vevors, dranghtsmen, engloeers and others who find
the reproduction of tracings a matter of everyday
umnssitg. It emhraces: The ferro-prussiate process,
toning blue prints, uses of blue prints; ferro-prus-
glte in tri-color work; the kallitype process: the
Obernettor process; the wranotype process; prints on
fabrics, prints In dyes; Ill‘:'"'l:lgl‘l'lflhl! Procegges  com-
pared; preparation of hellographle papers, making
tracings for sun-copying; outfit for heliographic
printing; ferro-prossiate or white llne on blue ground:

ellet or blue line on white ground; ferro-gallic, or

lack llne on white ground: brown line on white
ound: minor heliographic processes. A compre-
ensive little bibliography at the end of the volume
ond an Index add greatly to its value and interest.

THE LOCOMOTIVE UPF TO DATE. By Charles
MeShane, 7368 pages. 380 [llustrations,
Price, 250, Covers the whole range of locomotive
construoctlon and management down to the Rm“ut
day, Including its latest development and all mod-
ern applinnees, together with a classlfication and
comparison of all kinds of lrmnmutIvosf-, hoth simple
and compound. It I8 a book enlled from the me-
chanieal books and papers of the world and so con-
talng all the really valoable information to be found
in a complete mechanical Eihmrir. Every subject ia
fully illustrated and the descriptions glven of all
new deviees were prepared by the Inventors them-
gelves, The contents inclode: Compound locomo-
tivez; combustion; alr brake; breakdowns; locating
blows and pounds: Incrustation; injectors; inspira-
tors and boiler checks; elide wvalves; valve gears;
errors by the link motion; locomotive valve setting;
gteam Indleator; modern locomotives:; extraordinary
fast runs; lubricators; metnllic packings; general in-
formation: locomotive construction-erecting depart-
ment; machine work; metrie system; steam and afr
giuges; compressed alr; modern counter-balancing
and the bistory of the loromotive,

ONE THOUSAND POINTERS for Machinisis
and Engineers, By Charles MeShane, 342 pages.
187 lllusteatlons. Cloth. Priee, £1.50. Includes ar-
tlelea from the best authorltles on each subject.

Cloth. -

Embraces the most modern and n?pruved practliea
in the construetion, care and economical management
of the locometive, Written in plain language and
condensed form, no mathematical demonstrations
being given or rtigulred..

JOHANSON'S ANDY MANUAL Price, §1,
An authority on steam, hot-water heating and ven-
tilating, plumbing and gas Atting. A valoable ref-
erence book for architects, those In pipe trades,
engizeers, janitors and those Intendiog to Install
or alter heating or plombieg systems., All kinds of
measurements arrabpged In tables. Fually illostrated
with cuts and complete working plans,

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Serles of Practical
g.nlanuuia. Edited by Paul N. Hasluck., Price, each,

i
BOOT-MAKING AND MENDING Including re-
palring, lastlng and finishing. Illustrated. 179 en-
gravings and diagrams, Price, BOc. Contente:
Repalring heels and half-soling; patchlng boots and
shoes; re-welting and re-soling: boot-making: last-
Ing the upper; sewing amd stitehing: maklng the

heel; knifing and finishing; making riveted boots and
shoes,

Others of the set are:
HOUSE DECORATION. Price, b0c.
HOW ToOo WRITE SIGNS, TICKETS AND

POSTERS. Price, Gile,

WOoOoD FINISHING. Price 50e

DYNAMOS AND ELECTRIC MOTORS,
Price, bHle.

ﬂ‘lﬁ’gLE BUILDING AND REPAIRING. Price,

[i3
DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES., Priee, S0p,
MOUNTING AND FRAMING PICTURES,
Price, bl

EMITH'S WORK. Price, 5H0e,

GLASS WORKING BY HEAT AND ABRA-
SI0ON. Price, G0e,

BUILDING MODEL BOATS, Price, ble.

ELECTRIC BELLS: HOW T0O MAKE AND
FIT THEM. Price, Hle,

BAMBOO WORK. Price, 50e

TAXIDERMY. Price, O0c,
TAILORING. Price, 500,
PHOTOGRAPHIC CAMERAS AND ACCES-
SORIES. Price, G0c.
OPTICAL LANTERNS., Price, 500
ENGRAVING METALS., Price, b0c.
BASKET WORK. Price, 50e
BOOKBINDING., Price, Glc,
BENT IRON WORK, Frice, H0c.
PHOTOGHAPHY. Price, H0e
UPHOLSTERY. Price, b0e,
READY SHORTLY.
LEATHER WORKING. Price,
HARNESS MAKING. Price, 50c.
SADDLERY. Price, 50c
TECHNICAL INSTRUCTION, Important new
gorles, Edited by Paul N. Hasluck. With numerouns
illnstrations of the text. Rach book containg about
160 pages. Crown 8vo. Cloth. Hach, 51,
PRACTICAL DRAUGHTSMAN'S WORK. Price,
1.
I"Ii.-lﬂ'l'l{f.lh GASFITTING. Price, §1.
PRACTICAL STAIRCASE JOINERY. Price, $1.
PRACTICAL METAL PLATE WORK. Price,
§1.
PRACTICAL GHRAINING AND MARBLING.
Price, $1.
OTHEHR VOLUMES IN PREPARATION.

ble,

SPON'S MECHANICS' OWN MOOK. 702 pages.
1420 NMlustrations. Half leather. Frice, $2.50. £n-
eral method of treatment of each subject s t,
the raw materinls worked upon, its chacacteristles,
variations and sultability; secondly, the tools used,
the sharpening and use; thirdly, devoted to typleal

nxnmplm of work to be done, materials to
do slmilar work., Nearly all of u cal
tradea are here included and some L] 8-

glona,

E— e
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED,

—

VAN NOSTRAND SCIENCE SERIES, 10mo.
Boards. 50c. each. Amply illustrated when the
gpubject demands. Put up In a uniform, neat and
attractive manner. Bubjects are of an eminently
sclentific character and embrace a wide range of
toples. The following cltatlons may be noted as
types of this notable set:

HIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C. E. 3rd merlcin
editlon. with an

Revised and tpartly re-written,
appendix on “Theory of Chimney Draught,” by .

Idell, M. E.
QTIEAM BOILER EXPLOSIONS. BI{. Zerah Col-
H. Thurs-

ton. Price, &0c.

burn, New editlon, Revised by Prof.

FATIGUE OF METALS UNDER REPEATED
STRAINS. Price, H0e. With WVarlous Tables of
ﬁg}ﬂti |_:a111dl Eéﬁ'f”““”ﬁ“‘ h,lemh the German I?t

. Lundwig ngenbur wit a eface by
8. T. Bhreve, A. M. " W

TRANSMISSION OF POWER BY WIRE
ROPES. Price, 50¢c. By Albert W, Stahl, U, 8, N.
Second edition,. Revised.

TRANSMISSION oF POWER BY COM-
PRESSED AIR. Price, 60c. By Albert Zahner,
M. E. ew edition in press.

GAS-LIGHTING AND GAS-FITTING. Epeclﬂc{n-
tlons and Rules for Gas-—Pipin%: Price, 60c. Notes
on the Advantages of Gas for Cooking and Heating,
and Useful Hinte to Gas Consumers. 2nd editlon.
Eﬂgﬂtten and enlarged. By Wm. Paul Gerhard,

—_—
——

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BEGINNEHRS.
Comprising the Elements of Electrlcitgwnnd a%-
netism as applied to Dynamos, Motors, Iring, an
to all Branches of Electrical Work. By Norman
!E&:hneider. 54 1llustratisns and 6 tables. Prlees,

.

DHY BATTERIES., Especlally adapted for Au-
tomoblle, Launch amnd Gas Engine Work; Medieal
Coils, Bells, Annunclators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all p'u[g)oul
requirlng a good battery. 30 ilinstrations. 25c.

EMALL ELECTRIC MOTORS. How to make
nnd use them, Including design, examples of small
motors and thelr applieations, speed controllers,
starters, fuses, ete. 48 illustrations. Priee, 25e.

SIMFLE SCIENTIFIC EXPERIMENTS, How
to morm entertaining and Instructive experiments
with simple home-made apparatus. 59 illustrations.

MODEL BOILER MAKING. Contains full in-
gtructlons for desicning and making Model Statlon-
ary, Marire and Locomotive Bollers, Fully illue-
trated. Price, 25e.

METAL WORKING TOOLS AND THEIR USES,
A Handbook for Young Englneers and Apprengiees.
Bhows how to use simple tools required In Metal
Working and Model Making. Illustrated. 25e,

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A firet Introduction to the study of the Locomo-
tive Engine, thelir Design, Construction and Eree-
tiom, with a short ecatechiam. 26 illustrations. 2b6c.

ACETYLENE GAS, HOW T MAKE AND USE
IT. A practieal handbook on the nses of Acetvlene
Gas, sultable apparatus for its generation, hints on
fitting up, ete. 34 lllustratlons. Price, 260,

JOINT WIPING. PFractical hints on, for begin-
pers in plombing, describing In detall the various
operationa and fully illustrating them from actual
work. Priee, 2bc,

WOODWORK JOINTS., How to make and
where to use them. Mortlse and tenon joints, lap
joints, dovetall jolnts. glue jolnts, scarfing joints,
eirenlar work, with 137 illustrations. Price, 25e.

DIAGRAM OF THE CORLISS ENGINE A
large engraving %l';iug full particulars, Explanation
of figunres. 13x19 in. Prlee, 26e,

ELECTRICAL CIRCUITS AND DIAGRAMS,
Illustrated and explained. New and original drow-
inga comprising Alarms, Annunclaters, Automobiles,
Bells, Dynamos, Gas Lighting, Motors, Storage Hat-
terles, Btreet Rallways, lephone, Telegraph, Wire-
lesg Telegraphy. By Norman Schnelder. 35c.

HOW TO INSTALL ELECTRIC BELLS, AN
NUNCIATORS AND ALARMS, including Batteries,
Wires and Wiring, Circults, Bushes, Bells, Burglar
Alarma, Fire Alarms, Theéermostats, Annunciators,
and the Locatlon and Remedying of Troubles, By
Norman Schnelder. Price, 25c,

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE. PBr John
Lord Bacon, Instructor in Forge Work, Lewls Ino-
stitute, Chicago. 262 pages. Cloth. Price, $1.560.
Contents: General description of forge and tools;
welding, caleulation of stock for bent shapes; up-
setting, drawlng out and bending; simple forged
work; caleulation of stock and making of general
forglng; steam hammer work; duplicate work; man-
ufacture of iron and steel; tool-steel work; tool
forging and tempering; miscellanecus work; tables,

LOCOMOTIVE OPERATION, By G. A. Hen-
derson. 580 pages; 1lustrations. Cloth. Price,
£3.50. The object of this work is to glve a com-
plete and systematic discnssien 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 such needed work, rather
than an exclusive treatlse upon the mere manipula-
tion of the machine. The order of contentz Is:
Inertla, steam actlon, resistance, slipplng, braking,
steam capacity, hauling capaclty, water consump-
tlon, fuel consumption.

TEXT BOOK ON ROOFS, By Mansfield Merrl-
man. Part I, Sixth edltion rewrltten and enlar
326 pages; [llustrations. Cloth, Price, §2.560. he
contents include treatises on stresses in roof trusses,
highway bridge trusscs, rallroad bridge trusses,
miscellancons trusses, deflectlon and Internal work,
historical and critical notes,

ESS TELEGRAPHY. By A. Frederick
Collins. 600 pages; illustratlons. Cloth. Price,
£3. Describes the history, theory and practlee of
wireless telegraphy in a way to rouse tlie enthusl-
asm of the layman, as well as the professional. A
happy regard for detalls and minor polnts makes
the whole a remarkably clear and Interesting ac-
count of the Selence.

MODERN ELECTRICITY. By Henry and Hora.
856 pages; 150 illustrations. Cloth Price, £1.
Thoroughly accurate and sclentifie in its explana-
tlon of X-rays, wireless telegraphy, radium, traps-
misslon and distribution, power statlons, wirlng,
and written In ulaln Englizh. An essentially prac-
Jtical handbook for studedts, apprentices and elec-
trical englneers.

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 55¢. TUndoubtedly the best
book published for studexts of arlthmetic. Do not
despair because through neglect yon have forgotien
what voun once knew about this branch of math-
ematies. This new method requires no teacher,

YOUNG ENGINEER'S GUIDE., New edition re-
vised and enlarged. 254 pages; illustritions. Priee,
£1. Covers the entire subject of care, management,
operation, repairing, engineer's lNeense and varlous

ints of equal importance, and Is endorsed by lead-
ng engloneers In all parts of the cocntry.

HOW TO RUN ENGINES AND BOILERS. By
E. P. Watson; illustrated. Price, $1. Written In
plaln langnage and well adapted for use as a text-
book by the englneer and boiler maker.

MODERN COTTAGE ARCHITECTURE. B
M, B. Adams, Large quarto; 79 pages; llnstrated.
Cloth. Price, $4.50. Contains an introductory es-
gay on cottage ballding and notes on the subijects,
Ilustrated from works of well known architects,

TUNTECNICAL ADDRESS ON TECHNICAL
SUBJECTS. By James Douglas. 50 pages. Cloth.
Price, $1. Contents: The charncteristics and con-
ditions of the technical progress of the nineteenth
centmiy; the development of American mining and
metallurgy and the equipments of & tralning school;
wastes In minlng and metallurgy.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.
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Our Electrica] Novelties are not toys—hut are practical,
useful and durable snd ust the thingsyou need every day.
Our handsome illustrated catalog descrir es over 100 novel
and useful electrical articles, such as ALarriage Lamps,

I}qrw-bel‘is Electric Ha'lway, Eleciric Pocket Light,
_P.r:'-;:a!t Telephone and many ofhers. Send for it to-day—
iw's free.

THE "MAGIC" POCRET ELECTRIC LIGHT, shown in_ iflustras
tion -11"-'|'r'l‘-_ Is ey wrrgfud for |-h~s~i-.-i:m-=. farmers, plumbers,
miners, policernen, bankers, hunters, travelers — in the home = in
fact, rvevywhere a drdphe, sofe Jiphe Is wanted. Ao Asaer,
mitcher wor chemicals.  Operated by dey batterles. [oer srof
bread—tartr for vears %y 75 $1.00 and $i.50 postpald.
Many ather styles,

ELECTRIO CLOCKS—grod fime-decpers, handrome, orma-
smenfal, all styles and prices from $3 7% hp.

MOTORS and DYNAMOS in every style, size and price from
TEC. Ul

ELECTRIC LOCOMOTIVES, frainr and frelfevs, with tracks,
switches, bridees, ete. Ae befrer ployrhing can be found for
your child.  From §3.22 up.

LEARN TELEORAFHY. Complete outfit, hich erade telepr rh
key, sounder, battery, wire and complete {nstructions for It.i 13
Ing. Omly $a.00 complete,

A PRIVATE TELEPHONE, rwaranfeed to ring and talk a
distance of 1.000 fret, inclisling soo feef of wire, sevemws, stapier,
;-'W corplete ovsfreomends and Instructions for installing. Caly

7, 3
"OUR NEW CATALOG fllustrates and descrihes orer #66 other
moved A weee il efecivacad moteltic f Tanging in price from qEk,
to 38 | s you fo ser if, Sent free on request, Write tonday,

AGENTS mate big money guickiv seliing ovr goods. No
experience RecessAry. Wedte do-diy fer particadars,

305 J.W.SCRIBENER&L GO.
Niagara Street TONAWANDA, M. Y.

This waliable and
inleresting  32-page
LBook of Card Rules free wilh
every pack of Golf Plaving Cards
—a sample pack of which we will 3
send you for 25¢ and the name |

of a dealer who don't keepthem, B

are now the choice in club and society circles.
Best ever sold for anything like the price.
Made of fine linen stock with high finish—
handsome—stylish—wilth unusually good deal-
ing qualities. Last longer and look better
than most higher priced cards.
Send 2s¢ with name of your dealer (if he dont
keep Golf Cards) and receive a sample
pack with the zz-page book of card rules
—Whist, Euclire, Poker, Pinochle, Bezique,
Skat, etc,, free. Write today.

AMERICAN PLAYING CARD
COMPANY
316 Taylor Street, Kalamazoo, Mich. ‘g,

Gent’s Gold Filled Curb Links chain.
12 inches long. Compiete with bar,

el

“x2nz

ua: toggle and swivel. Price . . $2.25
’;‘ll Holiday Price........ 3.00

o
(o

__.,
L

[
o

.

s T4 14 Ce

1%
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Gent's Watch Charm, Gold Filled
Mounting, Genuine Cut Stone.
Pricenow ., ..........$1.00
Holidey Price o i viv e s 550

-

]
o

[ i

]

Remit by P. O. Order, Express Order
or Bank Dratt Payable to Our
Order.

ORDER NOW AND GET WHAT YOU WANT

And Save From 20 to 50 Per Cent

JOHN ALLEN @ COMPANY, TheSgappg sy ioue

Please mention Popular Mechanics when writing Advertisers,

Gcld Filled Ladies’ Guard Chain, Seolid
Gold Polished and Chased Slide, 48
inches long. Price. ... .. $2.50
Holiday Price......... 3.50

Gold Filled Locket, Set with 1 Fine
Brilliant hand cut Star. Price, $1.50
Holiday Price. ....... 3.50

All Goods Sent Prepaid and Mongy
Retunded it not Satisfied
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THE LATEST $2.25 EACH THE BEST
% NAPANOCH "

Most Useful Pocket Knife Combination. Made in
America by Skilled eAmerican Mechanics. Warranted
Leather Pocket Book 4 1-2 in, Long by 3 14 in, Wide.
Pocket Kaife, File, Saw, Chisel, Screw Driver and
Reamer. Ask your dealer, or will be mailed to you
on receipt of §2.25,

U. J.ULERY, . . . 9Warrenst. N. Y.

Our Mo, 40 Eench I

Teach The Boys to Use Their Hands

Every boy ought to have a llittle carpenter shop

h V. Woodworth, mechanical I
he Mergenthaler Linotype Com- f#

Pany says.

gard to this and other manual training benches,
1 and It shows a number of stylea especlally de-

can better yourself without loss of - gigned for manual training school use. Write for

your j[:rl.:ﬂ:l‘.lt WOTk O paying more ths 1] a copy.

can aff

|n1|5:.'1d:;nn.m CORRESPONDENCE SCHOOLS | GRAND RAPIDS HAND SCREW CO.

BOX Mo, 872, SCRANTON, PA. GRAND R;;ﬂ)g' Iun.h S. t- MICH

T owe my advancement and success in of his own. He can earn money dolng carpenter
Owe my SdVanCeiment a kil | work for his family and friends and have lotas of
my profession to the 1. G B, ve your |@ fun besides.

i School will enable any ambitious man o gan i I Our Youth's Manual Training Bench is a whole
bl great advancement, no matter h"”.‘, meager & carpenter shop in ltself for a bright boy. It s
L his education may be when he enrclls.™ I used in the best manual trainlng schoola in the
i:,_ This proof is merely one of thousands w hich I country.
9,; we have to show that we can | "'I‘.”' any ambi- [ _lﬂsannhl ft. long, 52 Inchea high, 20 inches wide—ftted with
(¥ tious man, no matter what his circumstances [ : -inch l;“nrddhplmhblﬂtﬂ 1¥ inches thick, with 7-lnch well
¥ are, to gain & better position and increase his [§ .Erntmﬂl. fitted with two vices. Back board and tocl rack s
2 | e i wn in illestration. Frame, gloed up top, vieea and tool
| ecarmngs. y g Latier wasaltion o rack all made of hard maple,

If YOU want to gain a belter position, ¥ Our catalog glves complete Informatlon In re-

write us today stating the oo
wish to tise in, and wea will exg

R L o i

This wrench s made ORDER PATENTED IN UNITED STATES, CANADA, FRANCE,

of 50=point Open GERMANY AND GREAT BRITAIN, PATENTS PENDING
Hearth Drop Forged

Carbon Steel. Jaws
will take 1=4 to 3=4 c
inch pipe.

: Bolts before and
after using the
Hawhkeys «

-

No, 200 Regular.

No. 400 game a8 No, 200 only
full Nickel Plated.

The dive In I-'raul:::l for ?ﬂg—
PIPE WRENCH, THREAD CUTTERS. Skl et B
Will Remove '‘Neverslip' and “Rowe'' Calks. of ihraad 1f wanted.

Every mechanic should own one. UNTIL JANUARY 11,1906, the wrench

will be delivered to you, charges prepaid, FOR 75 CENTS, by

HasMore Uees Made. OHe HawKeye Wrench Co., Marshalltown, Ia.




We open wide the gateway to
advancement, placing at your
command resources for self-improve-
ment poaswscd b}r no other corre-
spondence sch

THE AMERICAN
SCHOOL OF
CORRESPONDENGE

is the an{y school able to offer mail
instruction in engineering under the
direction of the regular teachers of a
resident engineering college—those
who preside over the laboratories
and teach the classes in the Armour
Institute of Technology. It is the
only correspondence school whose
instruction counts toward entrance
to resident engineering schools and
colleges. Fill out and mail us now
the following coupon. It may prove
the tuming point in_your career—
the turning from a hfe of obscure,
ill-paid drudgery to a life of achieve-
ment, promotion and uninterrupted
prospenty.

e e
LuUrUN—Cot out and mail to-day.

Please send me 200-page handbook and
pariiculars abouf course in....... ... e

IR oo iion s A s R S e A

N R R AN L o i v s s § Dbl i i i e

Da not I||I ln- wrile In-dl.]r It costs you nothing
lo inguire ; 'rvr.'l hﬂd an agent lo annoy
you for a Imemm We employ no agents.

by the student is used b
Al money i by e sty ricing

up—and may be paid in small monthly payments,

AT

AMERICAN SCHOOL of CORRESPONDENCE ‘"‘ﬂ*

AT
ARMOUR INSTITUTE OF TECHNOLOGY,
CHICAGO, ILL, U, 8. A,
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30000 SPARKS PER MINUTE

oy ' DUPLEX SPARK COIL s

Eliminates your sparking troubles —Increases the power of your engine
without decreasing the life of your batteries—Saves your battery ;
current—No sticking at the contact point —Greatest range of adjust- =
ment —This is especially adapted to high speed one cylinder engines '
All coils can be furnished in various cases and with pure iridium points.

$4.00 TO $40.00

WRITE AND LET US TELL YOU HOW WE DO IT.
Waukegan, IiL, Sept. 15th, 1905,

Phillips Motor Works, 415 Tacoma Bldg., Chicago.

Gentlemen: —You, no doubt, will be interested to learn that the lex Spark Coil you furnished me
was placed in my Launch, which by accident was sunkzn in Lake Michigan for one week, and ucon
raising the Launch to secure the Spark Coil, same was found intact,
although the wooden case had been ated from same.

T his Coil, without being rcpaim now being used to operate
a Stationary Engine,

Yours very truly,
ROBERT S. HALL.

PHILLIPS GASOLINE ENGINE AND
2 MOTOR WORKS 415 TACOnA BLOG.,

Phillips ‘De Mola® 2.H. P. Alr Cooled—Described in Free Catalogue No. 16

The Best Christmas Gift

cabinetvo1s. FOr Man or Boy

Wivanco Tiol Cabinet

OITI-: TOOL CABINETS arc equipped with all the tools

needed about the house, shop or farm, and the nae

of such an ontfit will result In & subslanial saving,

as well as the preat convenicence of having the Hule
repair jobs done wlthout hirlng a carpenter. These cabinoets
are substantially made of handsome pollshed quartered
oak, with brass trimmings, and have two-keved cylinder
locks, The drawer contalna a full assoriment of scrows,
serew-cyes, tacks and nalls for any kind of work, Prices,
according to assortment of tools, from 10 up. Catalogue of
cabincts, work benchea and lists of tools sent anywhere

g '”?"‘ without charge upon reguest.

600-Page Catalogue FREE to Popular Mechanics Readers

We have Juat jssued a Big Catalogue of over 600 pages, lustrating and describing 20,000 articles for
house, shop and farm. The prices quoted are as low as our 8 vears in this business make possible—and no
house anywhere can beat them. Our location in New York makes shipping by express, freight or mall easier,
quicker. and cheaper than anywhere elae, Our book costs us 76c.. butl we gend it 1o you free if you live any-
where excepl Chlcago or New York City; but we send our 100l cabinetl calalogue 0 anyone anywhere.

Oldest Mail Order House in America.

WHITE, VAN GLAHN @ CO0., No. 30 Chatham Sq., New YorK City

Plense mention Popular Mechaniecs when writing Advertisers.
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A SEA OF FIRE

Great Conflagration Covers Four Square Miles and Consumes 2,250,000
Barrels of Oil--Workmen's Families Flee in Terror==
Lives Lost, Homes Destroyed

—
b L Adlen, Fhot, Husbie, Tonss.

The Conflagration at Its Height

A sea of fire that surged ifs burning Two hundred men and 75 mules were put
waves over its brim and swept Into that to work at throwing up an eartlien embanbke
awful holocaust the bodies of men and ment to keep the fire within bounds, when
beasts and the lowly dwelling places of  suddenly ike oil boiled over and the tire
many workmen wrought fearful havoe at spread to other tanks. Fifty mules were
Humble, Texas, a new oil field 16 miles burned to death and that some men per-
from Houston, recently. The disaster oe- ished is certain. The people at the oil field
curred at four o'clock on a Sunday after- abode in ients and these frail stroctures
noon, a time when people were resting quiet- were ready prey for the flames. Men,
ly in their homes, A bolt of lightning struck  women and children, half eclad, fled in
an earthen oil reservoir and set fire to the terror.
oil it zontained. At its height the fire covered an area of
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four square miles and In all 2,250,000 bar-
reis of oil were consumed. Placing the
value at 25 cents per barrel, the total loss

POPULAR MECHANICS

in oil alone was $662,5600. It required sev.
eral days' work to get the fire under control.
The fight was carried on amid great danger.

The Oil.Tanks Before the Fire

L L abies, s bot, Humbie, Texas.

e e —

AIR SHIP IN CHICAGO

Konabenshue and his air ship have come
and gone. The demonstration was disap-
pointing, for the flights were few and not
nearly as successful as at New York or
Columbus. The reason given was that the
air enrrentg from the lnke made operations
dangerous, and as the navigator refused to
go up when the wind exceeded 12 miles an
hour, which it did nearly every day for two
weeks, few opportunities were afforded,
Several short flightis were successful so far
as retprning and landing within a few feet
of starting point, and one flight of two miles
and return was made.

The air ship consists of a G.‘Lft. gas bag
with a capacity of 7,000 cu. ft. of gas, and
weighing 65 Ibs. From the bag is suspended
a bomboo framework 28 ft. long which,
with the 10-hp. gasoline engine weighs 200
Ibs. The “propeller” iz two-bladed, 16 ft
in diameter and pulls the ship along, being
placed in front. The propeller revolves at
180 r. p. m., being geared down from an en-
gine speed of 2,160 r. p. m. When the engine
gtops during a flight the operator makes no
effort to start it, hut descends.

That we are a long way from any com-
mercial travel in air ghips is eclearly indi-
cated in Ar¥. Knabenshue's statement:

“T do not believe that air ships will ever
be made practicable for aerial
for the public. T consider that out of the
questlon, They are of service in time of

navigation

war, where one can sail over the enemy'’s
camp and return and report his position
and strength.” |

i

TELEPHONE BEATS EYCLD!HE-—
SAVES LIVES :

T S = i
That the telephone is responsible for the
saving of the lives of an entire family near
Clyde, Minn., is an undisputed fact. Tt was
at the farm of Frank H. Sanders, where he
and hiz wife and six weeks old boby, his
mother and his father-in-law were  seated

“‘at the supper table, says the American Tele-
- phone Journal.

They knew that a storm was approaching,
but thought it wounld amount to nothing
more than the average summer thunder
storm. Suddenly the telephone rang long
and loudly, and Mr. Sanders answered. The
eall was from his neighbor, A. MeConchie,
who told him that a funnel-shaped elound had
formed over toward the south and was then
driving directly for the Sanders place, Mr
Sarders called the family, and picking up
the baby he dashed out of the house, fol-
lowed by the others. They sought refuge in
a clump of willows a few rods away. Hard-
Iy had they reached the trees, where they
held on for life, when the cyelone struck the
house and in a minute the large brick strue-
ture was in ruins.

No member of the family was injured be-
yond a few bruises from flying debris,
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INTERURBAN AUTO LINE

The Motor Car Enters the Field Against the Trolley Car-=First Line is 22 liles Long
in Ohio--Results Encouraging thus Far. '

An interurban auto line is now in opera-
tion in Ohio, a =state already a network of
interurban trolley lines. 7To what extent
the new system may affeet further construe-
tion of electric lines remains to be seen,
“Such undertakings seem particularly well
adapted for use on exclusively summer lines,
such as connecting lakes with railroad sta-
tions. The saving over the cost of track
coastruction nnd power liosses is very great,
and tie motor bhusei cost no more, aml ns-
uully less than electric ears.

The line referred to conneets Springfield,
0., with Jamestown, 22 miles distant; pass-
Ing through two other towns on- the route,
with 0 combined city population of 42,500
people. The roads ave fairly good, but the
motor line offers to pay $100 per mile per

year loward the maintenance and fmprove--
ment of the roads, if the loeal a ithorities |

will do the same, Two cars arg already in
service (with one iIn reservi), making the
run of 22 miles in 1 br. 45 min, A rate of

ANYIVIILE

SR -
— 0T BUR BOLTE

The Rouie

214 cents per mile is charged, or 50 cents
for the through trip. The Motor Age says.
“From Present running the cost of operation
can be fairly well calealated. In a round
trip of 44 miles 414 to 5 gallons of gasoline
are consumed and 2.5 pints of lubricating
pil. The former cosis 101 cents per gallon
and the Iatter 50 cents per gallon, making
the expense for each round trip BT cents.
The operator is paid 25 cents an hour and
as 2 hours are required for the round trip

an exira $1 must be added, making the act-
ual operating expenses for a round trip for
each machine, $§1.67. Four and a half such
trips are made each day, so that the daily
expense Is  $7.561, and the wyearly cost

‘One of the Vehicles

nnipunta to $2,253. The company is allow-
ing 2 cents per car mile for repair and de-

" preciation. The two machines make together

220 miles each day or 66,000 miles per year,
300 days, so that the yearly repair allow-
ance amounts to $1,320, which, taken with
the annual fuel bill, gives a grand total of
$3.573.

“The thres machines cost $6 600, an ex-
tra sum of $1,000 was spent in fixing up
a garage and repair shop, and $1,000 was
gpent on highway repair. On this invest-
ment 5 per cent interest must be placed,
whicli adds $420 to the total of 33,573 al-
ready reached, making in all $4,003 expenses
for the first year.

“Where are the receipts to cover this ex-
penditure to come from and what will the
company have as a revenue at the end of
the year? Supposing that only one passen-
zger was carried throughout the entire year,
the receipts therefrom, at 214 cents per mile,
would be 24 ecents taken 66,000 times which
gives §1,650. Two passengers carried all of
the time would be an annnal revenue of $3,-
300 and four pazsengers would yvield yearly
receipts of §6,600, Take from this sum the
operating expenses, $4,003, and {here re-
mairs $1597 as a dividend on the $20,000




1106

paid-up stock. A 5 per cent dividend on the
$20,000 stock would only amount to 31,000,
g0 there remains a margin of $597 for some
things that are sure to lighten the coffers
of the concern.”

The ears will accommaodate 14 passengers
each; an 18-hp. gasoline engine furnishes
power for an average speed of 15 miles an
hour, Arrangements are being made to ex-
tend the serviee 35 miles to Marysville. The
experience of this line will be watched with
great interest.

POPULAR MECHANICS

THE GAS ENGINEER

In his annual address to the Pacific Coast
Gas Association its president refers to the
promising future to young men in gns engi-
neering. While the title is at present a self-
conferred one, the near future will recognize
it as distinetively as electrical engineering.
A course in mechanieal engineering is essen-
tinl as a foundation.

Of the future of the gas engine he said:
“The great future universal success of the

Turns out Pies Ready for the Market

MACHINE MAKES 300 PIES AN
HOUR

Three hundred pies every hour is what
the new pie machine is doing. For people
with whom pies do not agree, this is some-
thing fearful to contemplate, but to the
gmall boy the announcement is next to a
cirens or the millenninm. The dough s
mixed in 2 special machine and fed into the
pie machine which cuts out both top and
bottom erusts, lifts the plates, drops the fill-
ing into place, lays the covers, trims and
finishes the pie ready to be placed in the
oven. Only three attendants are required,
and the machine will operate as long as the
proprietor furnishes the dough. The filling
is prepared separately and poured Into a
large receptacle which lets down just the
right amount as each pie form passes along.

gas engine iz dependent on some form of
cheap, though effective, power gas, all kinds
of which are now being experimented with,
and all forms of fuels are being tested, in-
clnding coals, coke, charcoal, petrolenm, oils,
hydro-carbon residues, volatile hydro-car-
bons, wood, peat, hay, straw, leaves, rushes,
reeds, moss, sawdust, shavings and dried
gewage., All kinds of combustibles are eco-
nomically usable in one manner or another,
and the time is probably not far distant
when an enormous amount of our power
will be derived through the medinm of the
gas engine from fuels we now allow to go

to waste.”
N —

As an experiment, 5000 boxes of choicest
peaches were put in cold storage in Califor-

nia. It is boped to market them at Christ-
mas.



POPULAR MECHANICS

'BUS FOR

GASOLINE-ELECTRIC
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NEW YORK

Unusual Combination of Powers in the Test Vehicles

An electric street ear without any trolley
or track, and running on pneumatic tires,
is a brief description of the gasoline-elec-
trie motor ecar, the first of its kind to be
operated in a large ecity in America. It is
unlikely that the newecomer will seriounsly
compete with street ears, although the body
has been built at one of the largest street
ecar plants in this country, and the electri-
cal machinery by one of the large builders
of street car motors. The ear or "bus is on

trial and making regular trips on Fifth ave-
nue between Washington Saquare and 88th
Passengers are carried at a fare of

street.

power producer, a vertical 4-eylinder gaso-
line engine of 40 h. p., direct connected to
an electric generator of 45 h. p. Two elec-
tric motors are placed beneath the car, con-
venient to the rear wheels, and driving
them by means of a sprocket ehain. Twenty
cells of storage battery, which must be
charged once daily, are also carried beneath
the car and supply current to start the gen-
erator, which in starting sets the gasoline
engine at work. The generator does not re-
store any power to the batteries, This is
a change from previous operations in which
the gas engine has run continuously, and

“"An Electric Street Car Without Trolley or Track"

10 centz each, and with a saving over the
bhorse-drawn buses of 10 minutes.

The car has no upper deck and deserves
no special deseription, Entrance is entirely
by one side at the rear, and a narrow aisle
divides the two rows of eross seats, accom-
modating two passengers each, or 28 in all

The power, however, is an interesting
combination of a gZas engine, an eleetrie
generator and motors, with storage batter-
ies as auxiliary power to start and for light-
ing. The power combination is not alto-
gether new in prineiple, baving been em-
ployed more than 10 years ago, by Wm.
Patton, of Chicago, as power for ecars on
track, at a time when gas engines were
much less efficient than now, '

Beneath the driver's seat Is the prime

iy

was supposed to contribute to the battery
any surplus electrical power generated, such
a8 while going down hill when more power
iz produced than used. The batteries also
furnish the light, both for interior, head-
lights and rear signal lamps. No standing
passengers are allowed.

Should the experiment prove a mechan-
ieal and finaneial suceess, it is the intention
to entirely replace the Fifth avenue stages
with the new cars.

i

On Jannary 1 of this year there were
537,105 miles of railroad in the world, of
which 270,386 are in America: 187,776 in
Europe; 46,592 in Asin; 15,649 in Africa and
16,702 In Australasia.
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FILTERED BREATH FOR MINERS

Filtering the exhaled breath, so that a
little store of oxygen may be used again
and again as the medium for expelling from
the lungs the carbon dioxide and vapor
of water produced there, is the means by

)
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How the Apparatus is Worn

which, in the future, rescue parties will be
enabled to earry on their work for an hour
at a time in the deadly atmosphere of mines
where explosions have ocenrred.

The ingenious device by which this is ac-
complished is the invention of two scientista
of the Polytechnical University of Vienna.
The apparatus comprises tlhiree boxes con-
taining the same amount of sodium-potas-
slum peroxide supported in a frame provided
with a hose, a mouthplece and a bag in
the form of a Jacket. The hoxes are in-
closed in an insulated covering of braided
pasteboard.

To use, the boxes are placed in the frame
go that the sheet lead plates with which
they are sealed come in contact with per-
forated crowns of the frame. The hose-
connecting joint iz placed upward and the
bag-connecting joint downward, The jacket

MECHANICB

is put on the hody and the supporting frame
hung about the neck and locked in position
by means of a leather waistband. All the
joints are screwed tight. The bag is then
filled with 8 qt. of oxygen, either by means
of an oxygen producer and filling tube pro-
vided with the apparatus, or by pumping
it in from a supply. The mouthpiece is
then inserted between the lips and teeth
and a nose clamp is adjusted.

The sodimm-potassinm  peroxide, assisted
by the filters, absorbs the carbon dioxide
and vapor of water from the exhaled breath.
Breathing takes place simultaneously through
two Dboxes and the third may be switched
on when these are exhausted, which is made
known by a bigh resistonce offered to
breathing. With this apparatus, 1 man ecan
breathe for a period of 90 minutes, allowing
60 minutes for work and 30 minutes for
retreat from the loecality.

The apparatus may he cleansed and re-
charged, and may be kept in reserve for
emergencies for years with only an ocea-
sional inspection.

RATTLESNAKE STOPS AN AUTO

Two enthusiastic auntomobiliste who are
crossing the continent relate in the Auto-
mobile, their experiences in erossing the
plains, In some districts the rattlers were
g0 numerous that sleeping on the ground was
impossible. On one oceasion they ran into
a mass of rattlers sleeping in the sun, sev-
eral of whom were thrown into the air. One

Snake Stopped this Auto

fell on the eanvas covering of the tonneau,
but fortunately slid off without doing any
harm. One of the wheels was less fortu-
nate, for a big fellow fanged the tire and in
a short time it went flat. The ear Is mak-
ing a transcontinental trip, New York to
San Francisco.
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BIG STREAMS TO FIGHT FIRES

For a full half century there had Dheen
practically no change in the manner of
handling fire streams. Then a man with a
mechanical turn of mind studied the =ub-
Jeet and produced a deviee which has made
it possible to hurl a stream of water 2146 in.
in diameter at the nozzle, a distance of 400
ft. And what is much more remarkable a
little girl 10 years of age can direct the
gtream without assistance from anyone.

If “a little knowledge is a dangerous
thing.,” even more so is a =mall stream of
water on n hiz fire. Under proper condi
tions the water, instead of putting out the
fire, only serves to make it burn more
fiercely, ‘At 212 degrees the water Is con
verted Into steam, and at 1,470 degrees fhe
gteam iz converted into its natural gases,
oxygen and hydrogen. Hydrogen is consid-
ered, when Dburned sepavately, the hoftest
of all known gases, and when mixed with

Two Ways of Fighting a Fire
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Recent Invention Enables Firemen to Throw 2 1-2=inch

Stream Over 300 Feet

“A Child Can Direct the Stream""

three-sevenihs of its volume of air, explodes,
amd in its incandeseent state burns at sueh
an intense heat as to melt almost any known
snbstance; wronght iron melts at 2,900 de-
grees, a temperature often reached in fires.

Some years ago larger streams than had
previously been possible were secured by
the use of siamese couplings, In which two
or more small streams from engines or hy-
drants were brought together in the coup-
ling and emerged from the farther end in
a large, powerful stream. Standpipes are
operated on this plan, and with two or more
powerful fire engines to furnish the water
will pour a small river into an eighth story.
But only the larger cities can afford stand-
pipe outfits,

Even where the siamese is in use the
handling of the biz stream is something
calling for strength and nerve. The chief
reason  heretofore why large streams have
not been used has been the difficulty and
danger of controlling them at the nozzle,
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The recoil, or pull back, of all nozzle pipes
is in exact proportion to the size of dis-
charge. A 1-in, nozzle under a pressure of
1G0 1b. requires the Dhest elforts of two
gtrong men in directing. Increase the size

Nozzle a Child Can Control

to 134 in. and it requires the third man: to
14 in. and it ealls for the fourth man. As
the space at the pipe is limited only about
three men ean work to advantage, and this
is why all fire companies practically stop
with 1 and 11%-in. streams, the same sizes
that were formerly used on lhand engines.

The latest improvement—It might almost
be ealled p discovery—is in the constroetion
of a nozzle which can he adjusted from the
smallest stream to one of 3 in. without
ghutting down, and which, instead of re-
quiring several strong men to control, al-
most stands alone. So easy is It to control
a child ean, with perfect safety, direct the
great delnge of water which would knock
a man down 100 ft. distant. Horizontal
gtrenms have been thown a distance of 350
ft amd vertical streams repeatedly to a
height of 200 [t.

WATER COMPRESSES AIR

Wind and water are so frequently men-
tioned in connection with mining stocks,
that it is interesting to find one instance
where the nse of these two great forces in
nature are an actnal asset. A gold mining
company uses  Ccoll-

in BPBritish Columbia

Water=Wheel Alr Compressor

pressed air for heisting and drilling, and
the compression is secured by means of a
water wheel. The wheel develops 30 h. p.
under a head of 170 ft.

POPULAR MECBANICS

VARIABLE EXHAUST FOR LOCO-
MOTIVES

This device iz intended to lessen the tre-
mendons draft in a locomotive without in-
terfering with its steaming qualities, and is
known as the Wheaton wvariable exhanst.
At certain times and under certain econdi-
tions the exhaust escapes throuzh a separ-
ate pipe outszide the stack, with sufficient
force to maintain the neceszsary fire to steam
properly. The illustration shows the at-
tachment on a Chicago Great Western en-
gine, Locomotive Engineering says: *“The
apparatus acts with the action of the re-
verse lever and the pressure of the exhaust
in the stack is directly dependent upon the
relative position of the reverse lever upon

Engine Showing the Variable Exhaust

the quadrant. If the reverse lever i= at the
end of the quadrant the separate exhaust
iz at its greatest opening, and this opening
is gradually reduced as the lever is hooked
up to running position. At this point the
valve is closed.”

e
TURBINE BATTLESHIP FOR BRIT=-
ISH NAVY

The British navy is to have an 18,000-ton
turbine battleship, the first of its kind to
be bmilt. The wvessel will have four sets
of turbines mounted on  four shafts and
operating aliead turbines, Each shaft wiil
be equipped with ahead turbines for hizh
and low pressures and with astern turbines,
algo. Water-tube hollers will e u=ed and
the ship is designed for a speed of 21 knots,
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A SAWDUST HILL

0ld Mother Nature's rock-ribbed emi-
nences have a promising rival in a huge
pile of sawdust that has been accumulating
for several years nt Cheboyzan, Wis. The
Lill covers 14 acres of ground, is 1,080 ft.
long, 875 fit. wide, ranges from 20 to 50 ft
in height, amd is composed almost entirely
of white and Norway pine sawdust.

The mill that produced this enormous
amount of sawdnst was run by water power
and so had ne way of disposing of the
waste, says Wood Craft. The village pro-
hibited the company burning it en aceount
of the swoke, and they were not permitted
to dump it into the viver. The sawdust is
rotting a iittle at the bottom. Chemists
have examined it at times with a view to
exiracting itz chemieals (its only value),
but nothing haz been done in this regard.

- .
»

RUBBER TIRE PROTECTOR
The protector is made of rubber with a
corrugated tread % in. thick; on  each
gide are 10 ears, projeeting toward the
center of the wheel, and to each ear is riv-
eted a1 metal hook, A =teel cable posses
around and engages with each hook, and

the two ends are joined by a turnbuckle,

Tire Protector

the tightening of which draws the protector
down on the fire as closely as may be nec-
eszary. The cable is 34 in. in diam-
eter. The deviee is put in place when the
tire is deflated, and affer inflating the tire,
the protector is pulled down with the turn-
buckles.
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SIXTEEN THOUSAND HORSEPOWER
FEED WATER HEATER

One of the largest feed water heaters
over built was recently installed in a Phila-
delphia power house. The heater is 90 in,
in diameter and 15 ft. long overall. All its
working parts and the bottom are made of
east iron, and as this material is found to

Courtesy The Frppes Mig. Ca
Mammuoth Fesd Water Heater

he lesg corrosive in ecertain waters than
ster]l plate, it is used in all parts coming in
contact with the water., To save welght
the <hell sbove the water line is made of
steo]l plate.  The lime-catehing surface in
the heater is 2,010 sq. ft., the pans being
multiple trough-shaped pattern: by the use
of this foerm of pans the water is made
to flow over the sides and through the slots
and to follow along the underside of the
pans in a thin film so that the steam comes
in direct contact with it, even when the
pans are coated with lime or other solids.
Owing to the large amount of lime-catch-
ing sarfnee and the settling chambers pro-
vided by the troughs, no filter is required.

A larze oil eliminator is provided at the
rear end of the heater and the feed water
i= rezulated by means of a float in an out-
side hox,

The front head of the heater i removed
and swings to one side by means of a crane
provided for the purpose, opening up the
ontire end of the heater =o that the pans
may be removed for cleaning, and as lime
and other =olids form only on the pans, this
worlkk may be dore entirely on the outside.



1112
BATTLESHIP «NEW HAMPSHIRE”

The new United BStates battleship “New
Hampshire,” now in course of construction,
will be of 16,000 tons displacement and
equipped with the heaviest armor and most
powertul armament for a vessel of her
clags. Her dimensions are: Length on load
waterline, 450 ft.; extreme breadth at load
waterline, 76 ft. 10 in.; mean draught to
bottom of keel, 24 ft. 6 in. She will be of
16,500 horsepower, and her {irial speed is
placed at 18 knots. She will carry a com-
plement of 860 officers, seamen and marines,

The fighting equipment of the vessel will
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separate water-tight compartments. Steam
will be supplied by twelve water-tube boil-
ers at a working pressure of 2656 Ib. They
will have not less than 1100 =q. ft. of grate
surface, and not less than 46,750 sq. ft. of
heating surface. The three smoke stacks
will be each 1060 ft. high above the base
line.

The vessel will have an evaporating plant
capable of turning out 16,500 gzal. of fresh
water daily, and distilling apparatus capa.
ble of condensing 16,500 gal. daily., There
will also le a dense-air refrigerating plant
and an electrie-generating plant. An elec-
tric  dish-washing machine, an electric

U. S. Battleship * New Hampshire'

comprige: Four 12-in. breech-loading rifies
eight 8-in. and twelve 7-in.; twentr 3-in.
14-pounder rapid fire guns, twelve 3-pounder
semi-nutomatie guns, four l-pounder semi-
auntomatic guns, two 3-in, field pleces, two
machine guns and two automatic guns., She
will also earry four submerged torpedo
tubes for the discharge of the largest and
latest type of 21-In. automobile torpedoes.
The hull protection will consist of a com-
plete belt of waterline armor, 9 ft. 3 in.
wide, having a uniform maximum thickiess
throughout a range of 285 ft. amidships,
gradually tapering thence to 4 in. at the
bow and the stern.

The ship will be driven by twin screws,
actuated by triple-expansion engines of the
four-cylinder type, capable of developing
16,500 indicated horsepower when making
120 revolutions a minute under an impnlse
of zteam at a pressure of 250 1b. to the
gquare ineh. The engines will be placed in

doungh-kneading machine, a steam bakery
and a steam laundry will be among the
modern features., Wireless apparatus will
be provided, also. The hyglenic facilities
throughout will be of the begt. The cost of
the battleship will be $4 400,000,

i

MINERALS IN THE PHILIPPINES

The Philippines are rich in precious met-
als. A report just issued by the Department
of the Interior tells of gold, silver, copper,
platinum, fron, coal anl petroleum, Stamp
mills and eyanide plants have been erected
by enterprising Americans, and other im-
provements are under way.

Cement and concrete are poor conductors
of eleetricity. Even when re-inforced with
gteel it is believed to be as immune from
lightning as ordinary bulldings.
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MODERN MANUFACTURE OF VENEERS

Rich Effects Obtained=--Scarcely a Square Inch of Waste--Methods of Cutting and
Drying=-=Used for Fine Work

Veneer ix no longer a term of deception,
for to-day the finest doors, pianos furni-
ture, floors and sleeping ears are veneered.
The provinee of the veneer machine is to
make a single log of mahogany, for in-
stanee, cover as mueh space as otherwise
twenty logs would be required to do. The
work of converting the solid log into a long

Veneers are manufactured in two ways.
by sawing and by cutting with knives,
Sawed veneers are so expensive, however,
that the demand for them is small. Nearly
the thickuess of (e veneer is lost in saw.
Lerf and, on an average, a saw can make
only five cuta hefore refiling is necessary,
an aperation requiring two and one-half

Veneer Cutter With Stay-Log Attachment for Cutting Fine Veneers

gtrip no thicker than pasteboard, and which
can be rolled up like carpet, is an interest-
ing one.

The process by which huge logs or
“flitches,” ranging in value up to $5.000
apiece, are reduced to thin sheets sufficient
to constitute thousands of square feet of
surfacing, with bardly a square inch of
waste, iz of unlque importanee in this age.
The time has passed when man may reap
the forests with a wanton hand. His im-
providence has brought upon him its pen-
alty—enforced economy—which is alike his
recompense, affording him, in forestry, a
healthful science for his brain and a whaole-
some labor for his. body. :

hours, Where the wood i3 very gritty only
one cut can be made before refiling the
eaw, Flitches often remain on the saw
three weeks before all sawn up, The only
advantagre of the sawed veneer is that
Innger stock can be used in the sawing ma-
chine than in the slicing machine,

It is the knife-cut veneer, however, that
has brought the industry to its present enor-
mons proportions, This method of manu-
facture is so practical and so economical
that the demand for the product is greatly
in exeess of the supply. Furniture manu-
facturers use millions of feet of fine we-
neers every month; car builders use faney
veneers for ceiling and finishing; banks,

Veneer Cutting Knife
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olfices, hotels, stores, churches, public build-
ings and homes use this finish, and beside
these finer uses tliere are the basket, box
and fruit package business and the veneer
barrel manufacture, all large econsmmers,
A single vencer ceuntting machine of one
make on the market will eut the material
for 100,000 Larrel staves in ten hours, and
still the demand exceeds the supply. Any
kind of lumber will make good cut veneers,
even croolked lozs not worth sawing, and
all our native timbers can be worked in any
thickness up to the practical limit of about

1 in.

The Log Trolley

In preparing a log or flitch for cutting, it
is first sawed up in lengths suitable for the
machine to handle, its surfaces ftreed of
bark, aud it is then either steamed or
boiled in a vat. Logs can be cut ecold, Dut
better  results are  obtained by heating,
which softens the wood, renders it flexible,
drives ont the sap =o that less time is re-
quired for dryving, and overcomes any dis-
position to check or split. DBoiling iz pref-
erable fo steaming, as the heating is evener
throughout and the logs remuin in cutting
condition for several hours, whereas after
steaming they must be cut immediately, for,
once cool, they become brash and hard and
ean never be put in good cutling condition
again. From the boiling vat the log is

POPULAR MECHANICS

Wringer for Soft Wood Veneers

earried to the veneer cutter by a log trolley,
consisting of an I-beam track provided
with a earriage and a chain hand hoist for
ralsing amd lowering the log,

The rotary cutting machine has an
A-fraae, giving it a broad floer base; the
log is leld in the machine by dogging spin-
dles, operated either by hand or power.
The knife iz attached to a head block and
is firmly clamped between heavy castings,
which cover hoth its sides up to the neces-
sary clearance from logz and stock. Its
pitch ean be changed instantly to suit the
wond being ent by merely shifting a lever.
This is very important, az timber varies in
its characteristics as to grain, structure,
hardiess, density, ete., so that no rale can
be made for setting the knife. Practical
machines up to 10 ft. in length are built
along these lines,

Veneers cut from fizured woods, such as
mahogany, walnut, ash, curly birch, cedar
and gnartered oak bLring the hizhest prices.
For cutting these fine woods the machine
is furnizhed with a stayv-loz device, con-
gisting of an arm or offset elhinek for each
spindle counected Ly a heavy cast iron bar
incapable of spring under any knife pres-
sure, with 3i-in. holes, drilled in its face at
intervals of every 3 in. to which the fliteh
i= securely Dbolted by special lag screws,
Buppose gquartered oak is to be eut. The

Veneer Clipper
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log is first sawed into quarters and then a
gmall plece is cut from each outer corner
of each quarter to accommodate the chucks
of the stay-log attachment. Then along the
gide of the fliteh %6-in. holes to correspond
with the holez in the stay-log are bored.
The flitch is then bolted to the stay-log and
the machme is ready to set in motion. Each
revolution brings the face of the fliteh in
contact with the wuife, cutting any desired
thickness awd producing the proper quar.
tered effeet. Any length of knife up to 120
in. may be used in such a machine, while
the weizhit of these machines ranges from
20,000 to 52,000 Ib.

The venecer comes from the veneer ma-
chine in continuous sheets, and its quality
and purpose determine its future treatment.
Usnally it is divided into widths by one
of the severdl types of veneer clippers,
From the clipping macline the neat piles of
material are conveyed to the drier. For
goft wood veneers, usually o mechanical
wringer is provieed which extracts from 26
to 50 per ecent of molsture from the =tock,
reducing the cost of drying.

> : T
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The modern drying machine consists of a
geries of iron rollers incased in an iron box
of the length and vreadth required for the
stock, The irom rolls are geared to and
driven by a sbaft running the full length
of the box, The shaft is driven by an in-
dependent engine. A hot-blast fan driven
Ly an engine is used in connection. The
veneer i= fed in at one end of the drier by
f boy and comes out at the other dry, fiat,
free of checks, wrinkles or splits and with
its surface partially polizhed, and is then
ready to ship. The drier ean be instantly
adjusted to dry any kind or thickness of
veneer and two boys can handle it. Poplar
veneers 130 in. thick can be dried perfectly
in 15 minuotes,

With this perfected process of manufae-
ture and the growing scarcity of lumber,
the venecer industry is becoming =o profit-
able that many sawmill owners all over the
country aie adding a veneer cutting de.
partinent, realizing that, while there will
alwavs be the nataral demand for sawed
Inmber, the uses for thin lumber are daily
inereasing.
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T(I' KEEP SHEEP IN A FIELD HDW BINDER TWINE HAPPENED

Here's a kink for the farmer whose sheep
persist in jumping fences, Dr. Aatthews,
of Blue Mound, I, was annoyed In this
way and had tried several means of pre-
venting if, all without sueccess,

Oue day Le noted that each sheep would
walk up to the fenece, step backwards a few
steps, then mike a run for the fence and
jump over it. The doctor sharpened one
end of a stick 3 ft. long and lashed it by
the other end to the underside of the sheep’a
tail, then turned the animal loose.

The sheep walked toward the fence as
usnal, measuring ity height with great pre-
elsion, but when it backed off for the spring
the sharp end of the stick was pushed into
the ground and the discomfited sheep turned
in o line parallel with the fence and with
a shake of the head and a little snort gave
up the performance of the feat. In this
way all the sheep were broken.—Contributed
by John Trainer, Girard, 11

The first reaping machines brought out by
MeCormick Dbound the sheaves with fine
wire, a method both neat and economical,
but one that was followed by disastrous re-
sults.  Flour mill after flour mill was de-
stroyed Dby fire and Investigation showed
that bits of Dbroken wire getting intp the
mill-stones with the wheat was the canse.
This difficulty was overcome by a Yankee
who proposed drawing the wire from the
wheat by means of a magnet.

A little later horses and cattle all over
the country died from a stranze disease,
which post-mortem examinations revealed
was causzed by swallowing wire with their
fodder. The magnet would mnot work in
thizs case and so John Good, a rope worker,
produced a loosely-spun  varn made of
coarse fiber as a substitute for the wire
binding, $12,000,000 worth of hinder twine
Is made and sold in thls country in a single
year,
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DISCOVERS SECRET OF NORTH POLE

Simple, Economical, Mechanical Process Freezes 60° Below Zero--Expected to Revolu-
tionize Cold Storage and Ice Manufacture--Produces the Dry, Cold Air Found
in High Altitudes--Remarkable Curative Powers for Tuberculosis
and all Fevers=-=Can be Piped Into Houses Like Gas

It was a sultry day in August in a South-
ern city; men were dropping in the streets
by scores, overcome by the terrible heat.
The elang of gongs wiaz incessant, ns the
never-ending stream of ambulances sought
the entrance of a great building. Patient
after patient went in on stretchers through
the swinging doors. 1If you should follow
one of these senseless, dying Dbodies you
would see it laid out on a wheeled streteher,
and rapidly pushed onto an elevator, which
quickly reaches the upper floor. In another
instant the patient is rolling along a hallway,
passing through several tight fitting doors
which automatically open and close,

You enter a small room without openings,
gave for the door and a ventilator. The
walls, ceiling and floor are of spotless white
tile. The only objects you notice are an
epormons thermometer, the cluster of incan-
descent lamps in the ceilling, and a small
table on which stand a few partly filled
bottles.

(atside, on the street, 30 seconds before
you were in a suffocating atmosphere with
the mercury marking 105 in the shade, Iere
the alr Is like that on a snow clad mountain
peak, cool, clear, absolutely dry, and fairly
gparkling with vitalify. You glance at the
big thermometer, aml look a second fime
before you redlize its ved eolumn really
stands at 60®, You reiurn fo the patient,
The nurses already have him in hand, his
clothes are stripped off, and there he lies,
an inert, nuconscious mass of flesh whose
life hangs by a very slender thread. One
of the internes has already taken his place
near the thermometer, His hand is on a
valve controlling a 2-inch pipe which pro-
jeets a few inches from the wall

The head physician bas flnished his hue-
ried examination. ‘Without ralsing his head
he soffly gives the command—"40 degrees.”

The interne opens the valve slightly; a
rushing sound follows: his eyes are riveted
on the big thermometer, which has already
eommenced to fall., Down, down, steadily
down goes the red streak until it marks 40
degrees,

“¥orty,” ealls the interne, and his brenth
shows white in evidence.

The physician still bends over the patient,
one hand on his pulse. He gives the order—
“a0.”

The valve opens a little more; down goes
the red lne, steadily falling, until the in-
terne reports “30."

The physician has an anxions look. For
the first time he raises his head to remark:

“Slowly to zero.”

Again the valve opens wider, while in
response the red line drops, drops, passing
25°, 207, 15°. To all appearances the patient
fs dead. Not until the temperature is with-
in 2° of zero does he show the slightest sign
of life. Then a faint change 18 noted in the
face, the whole body seems to absorb the
vitalizing ozone; g moment later it gives a
little quiver, the first indleation of return-
ing mu=cular action, Slowly, almost Imper-
ceptibly at first, the chest shows a slight
movement, gradusally becoming maore pro-
nounced and regular, until at last with a
full strong breath the Iungs 611 to their ut-
most—the patient dreamlily opens his eyes—
his life has been saved.

“That was a close one,” the physician
remarks to his assistants. “He was 107.5,
but he is down to 101 now. Put him in the
50° ward.” And the patient is wheeled out
while the operating room Is made ready for
the next “emergency.”

Today the foregoing treatment does not
exist, Less than a year hence, it will doubt-
less ecouse no more wonder than other zreat
dircoveries, and like the X-ray and wireless
telegraph, pass out of the realm of mya-
tery into the practical, commonplace con-
dition of every day commercialism.

The following account of what gives every
aasurance of being one of the most remark-
ahle discoveries and inventions of recent
years—for it partakes of both—is here given
publicity for the first time. And this article
has been held back several months in order
that time might demonstrate any failure of
the process. A plant which has nmow been
in actual, practieal, successful operation for
severnl monthg lenves no doubt In the
minds of all who have witnessed the
demonstration that a discovery has been
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made, the importance of which Is so far-
reaching, commercially and therapeutically,
18 to entitle it to rank high among the me-
clinnical accomplishments of the century.

For years inventors and scientists have
labored, and millions of money have been
gpent, in the hitherto frunitless attempt to
produce the dry, cold air of the Arcties and
gnow-clad mountains, In such quantities
and at a cost which takes the production out
of the experimental laboratory and sets it
firmly among practical, commercial under-
takings., For the past ten months, in a quiet
out-of-the-way place, a man of practical me-
chanieal ideas, not a scientizt, has actually
been doing what so many in America and
Europe have attempted, viz., producing un-
limited quantities, as desired, of either moist
or absolately dry air at extremely low tem-
peratures, and at a cost which cannot fail
to cause a senzation,

It is a purely mechanical process, in which
no chemiecals whatever are employed. Com-
pared with present processes it is very much
cheaper to install, and Itz operation is so
simple that skilled labor is unnecessary.

A temperature of 30° below zerp is as
easily obtained as 6° above. No one Enows
as yet what is the extreme limit of cold,
as all thermometers spo far obtainable in
making the tests have frozen and burst at
30° below zero: 607 below Is considered well
within reasonable bounds, Our readers will
be more interested in what is done rather
than in a detalled account of how; the
operation may briefly be stated as a purely
mechanical one, in which the power may be
furnished by steam or gas engines, water
wheels, or electric motors, as most conven-
ient.

The results are two-fold;

First. The manufacture of ice for all com-
mercial purposes; and,

“Second. The use of the cold air not con-
sumed in the lce-making, for cold storage
purposes. Used in this way it is a by-prod-
uct which would otherwize go to waste, and
can be delivered In either a moist or dry
state,

The plant costs lesg fo insiall than any of
the gystems at present in nse, and the ex-
pense of operating is very much less,

It iz estimated that $26.000 will cover the
cntire expense of installing a plant, incelud-
ing bulldings, necessary to provide all the
ice nsed and the cold storage rooms required
by a city of 25000 people. Iee is made in
one-half the time required by present arti-
ficial methods, and with the great advantage
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of dispensing wlith expensive, dangerous
chemicals. Hence a plant of given horse-
power, say 100 hp., will produce twice
the tonnage of an ammonia plant of 100 hp.

If cold storage, or cold air, and not ice, is
desired, that can-economically be produced.
There has developed thus far no apparent
reagon why the cold, dry air, at any tem-
perature desired, cannot be delivered to resl-
dences, stores, hotels, ete, in identically
the same way that gas and water are now
delivered. When a city is piped for the cold
air, iee will no longer be required in the
house, and instead the cold dry alr will be
allowed to escape into the present icebox
or refrigerators by opening a valve, just as
one turns on fas in the parlor. If the
weather is unusually hot, the valve can be
opbned a little more: in eooler or cold
wenther the supply may be decrensed or
turned off entirely, Bedrooms, or sick rooms,
c¢an be kept cold by ranning a rubber pipe
extenslon If the house Is not piped for the
cold air. A remarkable feature in the cold
room experiments has been that the oper-
ators and others have repeatedly gone into
the eolid room where the temperature was nt
zern, while in the shade outside it was
around %07, when they were perspiring at
every pore and so far none have taken a
cold., The explanation iz in the absolute
dryness of the alr, This has convinced sev-
eral prominent medical experis who have
witnessed the demonstration that the cold,
dry air process will be the successful treat-
ment for tubereulosis and pneamonia, as
well asg typheld, searlet, yellow and other
fevers amd diseases,

A tubereulosis  speciallst recently an-
nounced the plan of taking a colony of pa-
tients to Greenland, that they might breathe
the cold, dry air of the Northland. The
remarkable health of Aretic explorers, in
spite of manifold hardships and terrible ex-
posnures, is well known. There is no reason
now why special sanitarinms should not pro-
vide the sapme cold, dry, Dracing air of North-
ern latitutes right at home, where the pn-
tients can breathe it continually, at tempera-
tures suited to each eaze, while living in
roomg flooded with sunshine. In typhoid,
for instanee, a rising fever could be gradu-
ally checked and reduced by lowering the
temperature of the room without resorting
to the shoek of the ice bath. Loeal applica-
tion ean alzo he made wherever desired by
means of an alv-spray nozzle, and for many
operations a jet of the cold alr will produce
and maintain a local ansmsthesla regardless
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of heart condition, and insuring a bloodless
operation.

Notwithstanding the fascination of the
new process in its possibilities from a medi-
cal standpoint, the original object and main
purpose was the economicnl production of ioe
In large quantities for commereial purposes,
Natural lce lasts longer, and gives out more
cold than artificial ice for the reason that
the natural ice iz frozen at a lower tem-
perature than iz usually employed in ice
plants. Obviously what has not been put
in ig not there to take out. Artificinl ice is
usnally made at abount 30°. Under present
methods extremely low temperatures are
practically impossible, and are obtained only
at an inereased ratio of cost. It is a good
deal like gpeed in a beat, If 1,000 h, p. will
drive at 15 miles an hour, 2000 h. p. will
not be sufficlent to make 30 miles. The new
cold process, however, is less affected in this
respect, and low temperatures are not only
enasily obtalned, but at only slightly In-
creased effort. Ice Is therefore made in one-
half the time of present methods, and is
harder, and contains more cold,

The process iz equally available for the
small plant which a buteher ean install in
his retail market, to the larger one for the
largest hotel, or the big eommercial plant
capable of turning out several hundred tons
per day, A plant enn be installed in a single
box ear, and the cold air piped through an
entire freight train, just as the air for oper-
ating the brakes Is already piped. With such
an installation a fruit train, for instance,
can run from Los Angeles to Boston, across
deserts during the hottest weather, with a
variation in temperature of not to exceed
two degrees In any car during the entire
trip. For packing houses and other estab-
lishments requiring large cold storage faclli-
tieg the new system is calenlated to effect
A saving of thousands of dollars annually,
while the convenience and safety due to
the abzence of all chemieals iz searcely less
important,

The combination of first making ice and
then using the by-product dry cold air for
supplying cold storage warehouses is some-
thing which cannot be done with the am-
monja process, but iz practical under the
new system, One example will llustrate
the power of the mechanical process. A eold
storage room 15 ft. square and 10 ft. high
was built where it was exposed on all sides
to the full effect of the sun. The walls
eonsgisted only of one thickness of inch
mateched flooring. It was little more than
a pine box. This repeated filling with the

dry cold air had shrunk the boards until in
many places the tongue had drawn from
the groove, leaving cracks through which
one could see. The thermometer stood
at 91° in the shade outside when the party
of visitors entered and the door was shut,
The cold alr pipe, 2 In. diameter, was
opened. Fifteen seconds was the extreme
limit anyone could hold his hand in the
chilling blast. In five minutes the ther-
mometer had fallen to zero. The representa-
tive of a blg packing company remarked as
he witnessed the tests. “With 200 h, p. I
could freeze an entire city of 100,000 inhab-
itants.”

What will greatly surprise engineers is the
small amount of power required. A temper-
ature of 302 below zero is produced and
maintained in commercial quantities, with
a 40 h. p. water turbine, at the plant in
which the tests have been made. The ice
is of finest quality and has found ready sale.

A large demonstrating plant in one of the
largest cities will shortly be completed,
when the works will be thrown open to the
public for inspection.

e

COMPRESSED AIR TUNNEL
SWEEPER

For cleaning tle dirty walls of its tunnels,
the District Railway Company of London is
using a new mechanienl brush or sweeper
mounted upon an electrically propelled car.

Sweeping a8 Tunnel

The sweeper is mounted on n swivel and is
aperated by compressed air. It consists of
a series of Drushes which revolve at great
speed against the roof and sides of the tun-
neig and dislodze all the dirt acenmulated
there. The “sweep"” can turn the brush in
any direction he desires, The truck is pro-
vided with two air-pumps which compress
the air to a pressure of 200 1b, to the inch.
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THE «BEDBUG" SPECIAL

Probably the only train in the world of
its kind and name is now going over the
main line and branches of the Union Pa-
cifie. It is equipped with all modern appli-
ances for exterminating bugs and insects
of all kinds, and will fumigate all the sec-
tion houses on the system. Steam from the
engine is earried to the car where it is
mixed with poisons or disinfectants accord-
ing to requirements, and the building
gprayed inside and out by means of hose
and suitable nozzles,

-

FRONT WHEEL AUTO DRIVE

A number of manufacturers are hringing
out machines In which the front wheels
only are the drivers. One of these wo illus-
trate. The Motor Age thus describes Its op-
eration:

The principle of driving the front wheels
Is by placing a universal joint between the
steering knuckles and the outer enids of the
drive shafts and by placing a stationary
axle a few inches bheneath the drive shafts
and carrying the shafis on it. The driving
shaft is divided at the center where a differ-
ential and sprocket for singleschain drive
are carried. The drive shafts with their
inner ends ecarrying the differential gears
revolve in a easing attached fo the station-
ary axle, leaving the driving shafts free of

any load earrying, the only strain remain-
ing on them being that of driving the
wheels, The steering kpuckles take the
form of n short sleeve or ring on the puart
of the drive shafts outside of the universal
joints, being that part to which the wheels
are rigidly attached. From the bottom and
top of this sleeve extend short curved arms
pivoted on other arms on the ends of the
stationary part of the axle. At the rear
side of the sleeve carrying the knuckle is an
arm econnected with the eonnecting rod be-
tween the two knuckles and which is con-
nected with the base of the ineclined steer-
ing column for turning the wheels,
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THE GET TOGETHER IDEA

An extremely suggestive article with ex-
periences of the writer, Mr. H. F. J. Porter,
appears in the American Machinist. He ad-
vocates a closer relationship between own-
erz and managers of a works and the sn-
perintendents, foremen and employes. He
gayvs: “To bring about these econditions, a

Factory Banner

meeting of all the employes of the company
was ealled to take place one day at noon,
and there I announced the dezire of the
company to change its policy of manage-
ment to one in which all the employes
ghould have a wvoice. The employes were
requested to elect a factory committee, with
representatives from the office, the selling
organigation, the factory operatives and the
foremen. Of this committee the superinten-
dent, representing the management, would
be permapent chairman, while the term of
gerviee of ench of the other members would
be six months, so arranged that one mem-
ber would retire and a2 new one take his
place every month. This committee wounld
act in a recommendatory manner to the
management on all matters which wonld
come automatically to it through a sugges-
tion systen.

Then follows the details of how these
sngeestions are made, referred and aected
UL,

The employes adopted the motto “Get to-
sether,” and framed a banner emblematie
of the principles invelved In that policy.
This ig shown In the accompanying sketeh,
and an outline of it they wore as a badge
of membership in the organization.
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STORAGE BATTERY LOCOMOTIVE

The Undergronml Eleetrie Railways Co.,
London, has construacted two steel storase

battery locomotives, 50 ft. long, A eab for
the motorman is placed at each end, The
hattery compartment holds 80 ehloride eells

welghing 36 tons: the car cowplete weigh-
ing 55 tons. The Locomotive Magazine,
Londen, says: “These locomotives will be
employed on goods traffic, and it is expected
the number will soon be inereased.”

SIMPLE STEAM GRADER

This grader is the invention of n railroad
builder in the state of Washington; its op-
eration which is extremely simple will he
understood from the illustration. The
seraper, which iz a sort of steel box with
a cutting .edge at the sides and bottom, is
7 ft. wide, 8 ft. long, and 36 in, deep. The
knives are 10 in. wide and 7 ft. 6 in. long.
A T7-ft, scraper will hold 3 wis. A crew of
five men is sufficient. The =craper is re-
turned to starting point by reversing the
donkey engine, which reverses the move-
ment of the endless eable to which the
geraper is attached, The Railway Review
says: “The longest haul should not be over
1,500 ft., and under ordinary circumstances
3 minutes is ample time for a haul of 800 It
to 1,000 ft.”

About 75 of these machines are now in
operation throughout the countiry. Two of

them have been sent to Nome, Alaska, to
e used in bringing out beach sand which
lies under water, and could not be worked
otherwise on account of the movement of
the tide. It has also proved a success in
taking ballast from a river bed through
whileh water was flowing, so that the bal-
last could not e gotten in any other way.

FORTY-TWO STORY MOTEL
PLANNED

A New York architect is at work drawing
plans for a proposed hotel to contain 42
storics. The Iuilding would be 500 ft. high,
nmutking it the tallest in the world, and would
accommaodate 2,200 guests, A roof zarden
on the top and an immense swimming tank
in the basement are included among its es-
gentially modern features,

“About 75 of These Machines are Now in Operation.'
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THE «[TIKASA"” DISASTER

After passing in safety through all the
dangers which surrounded the Port Arthur
blockade for months, and also escaping se-
rious injury in the great sea battle which

The **Mikasa'"

clogsed the war, Admiral Togo's flagship, the
“Mikasa,"” was destroyed by fire and explo-
glon in the home harbor of Sasebo on Sep-
tember 11. About midnight fire was dis-
covered at the base of the mainmast, and
in less than an hour spread to the after

magazine, which exploded. The ship sank-

in shallow water and will be raised,
Naval engineers say the ship could have
been saved had the sea-cocks been opened
and the vessel submerged. Probably the ex-
tent of the fire waz not realized by those
on board. The fire was caused by electric
wires, The ship was 400 ft. long; 754 ft.

beam; drew 27 ft.; had displacement of 15,
200 tons; 16,400 h. p.; speed 18.6 Enots; was
built in England in 1902.

TELEPHONES FOR LOST ALPINE
TRAVELERS

On various parts of the famous St. Ber-
nard Tass in the Alps the monks have
erected huis for the benefit of lost travel-
erg, Each hut iz numbered and connected
with the hospice by telephione, The lost
traveler telephones to the monastery the
number of the hut he has reached. The
number is repeated to one of the trained
dogs kept at the monastery and the dog
immediately sets forth for the hut.

-

CRANKSHAFT INGOT WEIGHED
126 TONS

A single ingot, of open-hearth steel,
weighing 126 tons, was used to form the
biz crankshaft for one of the engines of
a Californin gas engine electric station in-
stallatlon. The ecrankshaft is a ninety-de-
oree double-throw, 28 in. in dinmeter, and

_will support a fy-wheel weighing 130,000-1b.

“The engines of the installation will be the
Inrgest ever built. Each will indicate 5,333
hp., tie capacity required to drive a 4,000
kilowatt generator with which they will he
direet connected.  The nearest approach to
these engines are two at Hastings, Va. each
of 4500 horsepower capacity.

Open Hearth Steel Ingot Welghlag 300,700 Lbs.

- w
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PRIZE AUTOMOBILE DECORATION

In a floral parade at Oconomowoe, Wis, Still more effective was the float which
recently, in which there were forty-five en- took the prize in a parade at Syracuse, N.
tries the prize was given the owner of the Y. A miniature battleship, well propor-
auntomobile shown in the illustration. The tioned and faithful in its details even to the

Prize Automobile Decoration

motor wagon was given the form of a sail small boats, presented a very realistic ap-
boat. The Florist's Review savs: “Thou- pearance, In order to support the bow and
gands of Shasta daisies and pansies were stern a single wheel was placed under each
used with trimmings of asparagns.” end; the forward wheel being steered from

B R '-'_;

g e I‘"“': s .._m:.. o Aflagis

Prize Battleship Float
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the cabin. As the ship moved along the
gtreet with smoke pouring from its stacks,
it presented a very business-like appear-
ance,

e

LIGHT STATION CONSTRUCTED ON
TERRIBLE «“MILE ROCK"”

One of the most difficslt and dangerous
engineering feats recorded in lighthouse
construction has been the erection of the
new light station on the famous “Mile Rock,”
located just outside of the Golden Gate—
San Franeiseo Harbor., This station has just
been finished, after more than a year's worls,
at a cost to the government of more than
$100,0600.

For the past half century, Mile Roek has
been a standing mennce to all vessels en-
tering. or departing from, the Bay of San
Francisco, The rock stamds three-eizhths
of a mile off the southern shore of the en-
trance, and just one mile eastward from a
line drawn from North Head acro=s to the
Chiff House beach. As the rock was too
large to blow up, the government finally
determined to beacon it. The very liberal
appropriation of $100,000 wns made in view
of the facer that the difficulties of building
this partienlar station were great, and the
perils extrome,

At mean tide the sharp and ragred rock
jutied only 16 ft. above the surface of the
heaving waters, At very high tide the points
were entirely submerzed. It was a1 mere
rocky pivet exposed to the full force and
fury of open sea, winds, and sweeping tidal
currents. Only 1000 sq. ft. could be found
on the rock after the roungh edges were lev-
eled off—around the ragged sides; and for
the foundation but 704 =q. ft. were gecured
for the hasoe.

Over and around these ragged pinnacles
wina constructed o huge steel evlinder 42 £t
Lilgh, clliptical in shape, 40 ft. loug, and
25 ft. wide in the broadest place. This great
eylinder-base was composed of steel plates
2 ft. and 10 in. wide, and % in. thick, very
strongly riveted together—Dboiler fashion, All
the inside space was filled with concrete—
nearly of pure cement. The point and sides
of the rock jutted upward, and, uniting with
the hardened ecement, formed so many pow-
erful and masslve braces to hold the cylin-
der foundation impregnably firm against the
fury of gales and seas. Over 1,200 barrels
of cement were reguired to form the
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The Beacon on Mile Rock

foundation, and 60 tons of =teel plates were
uscd. Above the foundation was erected the
main tower—rising 50 ft., and requiring 92
tons additional steel. The total height of
the station above mean sea level is 92 ftL
All the work was done by sailors under
ilie personal supervision of an engineer; for
g0 gieat and constant were the perils of
operating on the wiveswept rock that no
regular laidsmen could be found hardy
enough to undertake the task. The mate.
rials were all carried out on a little steam
tender, and landed amid the greatest diffi-
culties and dangers. Necessarily, the work
progressed very tardily. It is a remarkable
fact that no lives were lost, and no serious
accidents oceurred during the building of
this navigation beacon. For many years
the beaconing of this rocky pinnacle was
fdeemed imposszible, even by engineers, Its
accomplishment must be recorded as a
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wonderful plece of marine engineering. It
is an ocean monument to those who planned
and were courageous enough to earry the
work forward to completion,

The top of the tower Iz surmounted by a
third-order light. In the base the storage
of provisions and fresh water are provided
for., The fog signal machinery occupies the
first story of the steel tower:; the second is
used by the keepers as a kitchen; the liv-
ing and sleeping apartments are in the third
story, and the fourth iz the wateh room.
Surmounting the tower is the lens lantern,
12 fi. high and 10 ft. in diameter. The
gtories are graduoated from 11 ft. 6 in. to
7 ft. 10 in, In helght, The entrance to the
lighthouse is through a deoor 10 ft. above
the rock, Landing steps lead down into the
water, Winding steps of eement lead up to
the storeroom. The fog horn is operated by
means of compressed alr obtained by a 20-hp,
0il engine operating the alr compressors,

This machinery, together with an engine
for operating the derrick, which i3 used to
hoist suapplies landed at the station, is
packed within the lower story of the steel
superstructure. Communication with the
shore is maintained by means of a eable
go that the keepers can be in constant
touclh by telephone with their superiors.

Engineers claim that the foundation can
succesefully defy the combined forces of
sens, winds and tides. Some four years ago
the large steamship “Rio de Janeire,” com-
ing from the Orient with 200 passengers and
a very valuable cargo, attempted to enter
the harbor during a dark and foggy night.
The vessel ran on a rock, and inside of 40
minutes went down. More than two-thirds
of the passengers were lost, and the vessel
algo. There is every reason to believe that
the ill-fated steamer struck on Mile Roek.

——t

WHY POPCORN POPS

Volatilization of the oil contained in the
kernel, upon being heated, is given by the
Department of Agrleulture as the reason
why popeorn pops. FPopeorn differs from
field corn in that it has a larger proportion
of corneons element nnd a greater per cent
of oil. The outer portion of the kernel of
field corn is more porous than jt is in pop-
corn, also, and the oil escapez as it wvola-
tilizes. The great pressure exerted by the
volatilized oil in popcorn cauvses a sudden
explosion and the kernel turng wrong side
out
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THE TELEMOBILOSKOP

Locates Vessels in Foggy Weather, Reducing
Danger of Collision.

The telemobiloskop is a new nautical in-
strument which enables the pilot of one ves-
gel to locate the nearness of anotlier vessel in
a fog, even though no signals are given. The
Instrument is operated by electricity, which
all large ships now have means of produc-
ing, and sends out sparks which form elec-
trical waves. The electrical waves travel
along the suarface of the ocean until they
strike & metal part of another ship, whence
they are reflected back to thelr sonree, and
are caught by a receiver, similar to those
used in wireless telegraphy operation.,

The illustration shows the mechanizm of
the apparatus. Axle C is the carrier which
iz udjusted so that it always remains in the

Mechanism of the Telemobiloskop

same vertical position. A large projecting
box, moved by a machine, tarns around this
axie, The box stands on a high elevation,
the mast perhaps. and slants toward the
water. The inductorinm of the sparks is at
H. Two lenses, R, inside the box shape
the electrical waves into a cylindrical body
g0 that they travel compaectly.

The receiver is placed over the box and
fs separated from it by a metal plate so
that it can take only returning waves. The
exact distance to another vessel is ascer-
tained by turning lenses R by means of
handles W and Z =0 as to get the strongest
reflection from metal parts of the other ves-
sgl, which the loudness of the indieator
marks out.

e
Oregon fir Is destined to supplant Norway
pine as a durable building material. Gov-
ernment tests have lately established Its
superlority.



POPULAR MECHANICS

1125

HOW MANILA ROPE IS MADE

Pound for Pound as Strong as Steel--0Old Method of Manufacture -- Putting i
Couplings==Table of Technical Terms

No longer ago than 1881 it was stated as
a notable faet that at the government rope
walk at Boston ropes 170 fathoms (1.020
feet) long could be turncd out. The prim-
itive methiod of rope manufacture that had
been in use for 3,500 years was =still em-
ployed there. While other industries were
being developed by the introduction of ma-

spun was twisted into strands
strands into rope, horsepower
ployved in the lakt operation,

It was when one of the first Atlantie
vithles broke in mid-ovean and a rope 2,000
fathoms (12,000 feet) long was required for
grappling that the possibilities of machin-
ery in this connection were first exploited.

and the
being em-

Opening Bales of Manila Fibre

chinery and the application of power the
manufacture of rope remained a hand pro-
cess,  The rope walk at these plants con-
gisted of an enclosure often more than 1,000
feet long: the machinery wus a wheel with
a series of hooks on it placed at one end
of the walk. The workman wrapped n
bunch of the hemp fibre aronnd his waist,
attached some of the fibres to the hooks
and while an assistant turned the wheel, he
witlked slowly Dbackward, drawing out the
proper number of fibreg with one hand, com-
pressing  them  with  the other, twisting
them into yarn as he went. The yarn thus

Up to this time the longest rope manufae-
tured was less than 200 fathoms lone. Then
Johm Good. a young workman in a rope
wilk, offered to hwild machinery from his
own designs and with it turn ont a rope
of sufficient length for the purpose, The
bhold enterprise was carried out suecessfully,
but it was not until 20 years Inter that the
use of machinery beeatiie zeneral aud to this
day n cordage works iz called a “rope walk.”

In the modern manufacture of rope the
bales of hemp (manila hemp  being  the
strongest material nsed for rope) are opened
and the fibre shaken apart lightly and
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placed in layers which are sprinkled lightly
with kerosene oil. Animal oil would effect
spontaneous combustion, but kerosene oil
does not heat the fibre. The bales of hemp
weigh about 270 1b. and hanks of fibre 10
ft. 7 in. long have been received, though the
ordinary run i= less than 8 ft

The hemp is first passed over revolving
cylinders having sharp steel teeth. This
process is ealled “scutehing” and its pur-
pose Iz to straighten the hemp and re-
move the eoir, dirt or foreign matter of any
nature. It is then combed into a continuous
ribbon or sliver by passing through break-
ers, after which it goes through spreading
and drawing machines and comes out

gtraight, even and ready to be wound on
gpindles and be spun.

The spinning machine operates two spin-
dles which move at 1,500 revolutions per
minute and twists the fibre right-handed

=

o.'-.i'. 5 :;“'.

Cross Section of Three and Four-Strand Ropes

into yarn. The yarn iz about 1§ in. in di-
ameter and from 20 to 80 yarns are twisted
in the opposite direction or “left hand” to
form a strand. This is done by a machine
called a “former,” which has a eireular Iron
disk at the center of which Is erected o
perpendicular shaft with a “head” or die
at its end. Several bobbins full of yarn,
the number leing determined by the size
the strand is to be, are spaced around the
edge of the disk and the free end of each
yarn is earried to the die, where they are
twisted left hand by the revolving of the
disk. As fost as twisted the strand is
wound off on a drum. Thus the length of
the rope is not limited as in the old method.
The strands, three or four, are twisted in
the same way into rope, only in the oppo-
gite direetlon or right hand.

The process may be thus briefly described,
but in the actual manufacture, a deal of ex-
pert knowledge is involved. There Is a wide
difference in the qualities of manila fibre
and the material must be selected for the
use to which the rope is to be put. Then
there is the question of internal wear, easily
illustrated by untwisting an old rope and
noting the powdered fibre that drops out
Manufacturers use different means of pre-
venting this, One firm lubricates the fibres
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with plumbago mixed with sufficient tallow
to held it in position. The tallow makes
the rope partly water-proof and the Iubri-
cant fills up the hollows and uneven places
until all the threads are Inbrieated. Then
again the question of strains cansed by twist-
ing fibres, yarn and strands always in op-
posite direction fo the preceding twist must
be considered as the straing must be care-
fully balaneed. A four-strand rope Is more
durable than a three-strand as it comes
nearer forming a cirele. A table of terms
relating to cordage is glven Dbelow:

TECHNICATL, WORDS RELATING TO
CORDAGE,

YTARN. Fibres twisted together.

MARLINE, Two yarns twlsted together.

THREAD. Two or more small yarns
twisted together.

SETRHING, The same as g thremd buot
made of slightly larger
FATNE.

ETRAND. Three or more large yarns
twisted together.

CoRD, Several threads twisted to-
ethor,

SOFE. Several strands twisted to-
gether,

HATBER. A large three-strand rope.

CARLN. Three hawsers twisted left-
handed together.

SHROUD-LAID. A rope of four strands with
n heart.

HAUL. To pull on a rope.

TALT. Drawn tight or stralned.

BIGEIT. A lnop In the rope.

FaAlLL. The rope In a hoisting tackle.
KNOT. A loop or fastenlng with a
rOpHe.

HITCOH. Attaching a rope to an ohject,
BENI. Attaching two ropes together

or to an chjeet.
TACKLE. An assemblage of ropes and
blocks,
A rope ls:
LAID. By twisting strands together
in making a rope.
SPLICET:. By joinlng to another rope by
interweaving the strands,
WHIPPED. Br winding yarn or small staff
around the end.
SERVEIL. When woond continuously
with yarn or small stuff.
PARCRELED. By wrmilpinr.' it with eanvas.
SRIZED. By binding two parts togeth-

or by a yarn or small stufl.
When painted, tarred, or
greased, to resist wet.,

The transmission of power hy manila
ropes has within recent years been dem-
onstrated practieal. It has been found that
the rope is ecapable of transmitting large
amounts of power, will run in any diree-
tion, is smooth and quiet running, there is
ahsence of electrieal disturbanece, its use is
economical In first cost and in maintenance
and aceurate aliznment of sheaves is un-
necessary. The coupling system of mount-
ing ropes on pulleys is considered better
than the band or tension pulley systems
though the first cost of couplings Is high.
Figs. 1, 2, 3, 4 show how ropes are spliced,
and Figs, 5 and 6 show the method of splic-
ing in a coupling,

PAYED,
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Laying the Strands in Position

Splicing in a Coupling

Courteay 0 W. Hust Co,
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Manila rope, pound for pound, is as strong
as steel. A bar of rolled steel 1 In, square
and 1 ft. long weighs 3.33 Ib. and has a
breaking strength of 64,000 1b. A 1l-in.

POPULAR MECHANICS

rope with leather belting, it is found thet a
manila rope 1 in, in diameter s equal In
driving power to a double leather belt 25 in.
wide, each running at the same speed.

Courtmsy . W. lent Us

Coupling Ready for Use

manila rope weighs 0.24 Ib. per lineal foot
and has a breaking strength of 7,160 1. De-
duced from this, the strength of a rope equal
in weight to the bar of steel 1 in. square is
(T100x3.33)-:-0.34=69,000 Ih. Comparing

A knot and a splice in rope are always its
weak points and in all installations where
rope plays an important part these points
ghould bhe in the hands of one who under-
stands the matter thoroughly.

USE OF ACETYLENE IN FRANCE

14,500 Tons of Carbide Used in One Year

The nse of acetylene in France is decided-
Iy on the increase. There are now 40,000 in-
stallationg for various purposes In use in
that country and 112 towns, having a popu-
lation up to 5000, where it is nsed for muni-
cipal lighting.

“In the six vears from 1896 to 1902, says
Engineering (London), “there were no less
than 2,250 patents dealing with the produe-
tion and utilization of acetylene granted In
France!" The government places installa-
tions of this kind, where the capacity of the
gasometer does not exceed 35.3 cubic feet, In
the third class of risks, and the rather strin-
gent laws In regard to them are not strictly
enforced, as there have been so few accel-
dents from  them.,  Insurance companies
charge no extra premium because acetylene
is used, provided that the gas producers and
the store of carbide are placed outside the
insured buildings,. Where they are placed
inslde, a carefully ventilated room is fitted
up for the purpose and the carbide must be
kept In a metallic chest in a dry place. In-
gurance preminms are much higher in these
‘instances, consequently the latter arrange-
ment is not often employed

In the towns where acetylene is used for
lighting, the pipes are mostly of lead, di-
minishing in diameter from 3.14 inches at
the gas generator by stages to 0.51 inch at
private dwellings and street lights. Street
Inmps usually contain but one burner, They
are very troublesome to clean and recharge.
GGas is =old to a municipality at 57 cents per
1,000 eabic feet and to private consumers at
67 cents per L0000 cubic feet.

The consumption of carbide in France for
1902-3 was 14,500 tons. Figures for a later
period could not be obiained, Aside from
lighting purposes, acetyvlene is being used for
miners'  Inmps,  oxi-actelyenic  blowpipes
yvielding a temperature of about 5,432 de-
grees Fahr., soldering irons of many vari-
eties, several types of stoves and other ap-
pliances.

In Germany the increase in acetylene in-
stallations is even more marked. The price
to consumers is less than in France, and
where it is installed two houses ont of every
eleven take the gas, and each house piped
averages 83 burners. There are about 8,000
installations of all ecapacities in active oper-
ation in Germany at the present time.
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All the articles ap-
pearing in this de-
partmentare reprint-
ed in book form at
the end of each year.

SHOP NOTES

tl:l? [ Et ributions to
s department are
invited. I you have
worked out a good
idea or know of one,
please send it in.

SUBSTITUTE FOR PIPE WRENCH

The hot water front was to be removed
from my stove, but I had no pipe wrench.
I had a 12-in. monkey wrench, a cold chisel

Substitute for Pipe Wrench

and a flat file, however, and the sketeh
shows how the job was done. A indieates
the chisel, B the flat file, C the pipe and D
shows the direction of pull. It took all the
power I could exert on the wrench to start
the pipes, but it did the work.—Contributed
by W. L. Dines, Jr., 74 Mason street, Wor-
cester, Mass,
—_— e

TO TEST TURPENTINE

To test the purity of turpentine drop a
small quantity on a plece of white paper and
expose to the air. No trace will be left if
the turpentine is pure: but if it contains oil
or other foreign matter, the paper will be
ETeasy.

—_—

SUBSTITUTE FOR AN OFFSET
FILE HANDLE

Take two files and bolt them together, one
on top of the other with suitable small
bolis. Two V4-in. or 3§-in. boltzs with nuts

)
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Substitute for Ofiset File Handle
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and two washers each will do nieely. This
makes a simple and convenlent substitute
for an offset file handle.—Contributed by M.
M. Trickling, Southern Railway Shops,
Columbin, S. C.

B

HOME-MADE STEAM WHISTLE

Thiz whistle may bhe made from whatever
materials one may have on hand and so
the dimensions may vary with the require-
ments.

Take a plece of pipe, say, % In. for the
whistle stem and 3%-in. pipe for the bell and
base. Put a thread on the stem long enough
to reach through the whistle hase and make
connection. Mark the =tem flush with the
top of the whistle bhase and cut a thread on
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that end all the way down to the mark, In
order to get the disk down just flush with
the top of the base, and leave a clearance
of about 1/32 in. between the walls of the
whistle base and the disk. Cut holes In
this stem just below the disk for steam.
Now screw on the bell, which should he
tapped the same size as the stem, until it
comes over the opening in the basge. Then
gerew on a eap nut and you have a pretty
good whistle—Contributed by L. C. Haskine,
366 6th street, Laramie City, Wyoming.

2 E—— % a1t
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IMPROVED HOME-MADE ANVIL
BLOCK

The anvil block shown in the sketch is
made of 1%xY-In, iron, which is about
ordinary wagzon tire—something that most
blackemiths have on hand. The feet are
bolted fo 2x4’s, which may be nailed or
otherwise fastencd to the fioor,

The advantage of uvsing such a block is

Home-Made Anvil Bleck.

that it is not in the way when bending a
long piece of iron. With a wooden block
one eannot make n square bend in a plece
of iron that comes down over ihe block,
unless the block is small, and especially
one cannot make the bend over the center
of the anvil, With the iron block the work
comes bLetween the legs of the block,

The shelves on the block can be removed
when In the way and are handy for holding
tools., Underneath the anvil there 18 room
for scraps of iron and tools that are usid
very often. A sledge may be used on the
anvil without affecting the block.—Contri-
buted by B, W. Woldridze, Hickory, Mo.

— e -

HOW TO DEMAGNETIZE A SAW

One of ounr readers nsks how to demag-
netize a saw. He Iaid o =aw on the floor of
an electrie car and next day when filing the
saw, found that it was so highly magnetized
that hie was obliged to brush the filings off
constantly.

One way is to let the saw fall a few times
on the floor. If this does not work, try the
foliowing plan: Attach a string to the saw
and itwist the string. Hold the saw over

F ot
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ithe place where it was magnetized while
the electric car is in motion, or over any
other dynamo. Then walk slowly away
from the fleld of the dynamo or motor
(which iz 2ometimes a distance of six or ten
feet), allowing the string to untwist and
rotating the saw,
—_— -

CHEAP SHEARS FOR CUTTING TIN

The materials required for this deviee are
two old 16-in, files, a small bolt, a block of
wood amd a couple of screws.

Cut one of the files to the length you
wish the knife (A in the sketeh) to be and
grind one side and one edge sharp and
square, Drill holes in the top for fastening
the knife to the block of wood, using the
SCrows.

Grind the top and an edge of the other file
i{B) sharp and square. Drill a hole in the
end of the file and one in the end of the
block and mount the file with a bolt. These

LR THIS EOGE AND FAR
SIOE SHARP ANG SOUARE

Shears for Cutting Sheet Metal

shears are handy for eutting tin, sheet iron,
cte.—Contributed by W. J. Slattery, Ems-
worth, Pa.

CAPACITY OF A HOPPER

Multiply, in inclies, the length by the
breadth and multiply this product hy one-
third the depth. Divide by 2,150.4 and the
answer will be the number of bushels the
hopper will hold,
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TROUBLE ALARM FOR GAS
LIGHTING SYSTEM

In respon=e to the request in our July
issue for a trouble alarm plan for a gzas
lighting system a number of our readers
have favored us with replies and dingrames.

Figure 1 iz submitted by Geo. W. Bent-
ley, Chicago, and shows the right wiring for
Mr. Williams’s system as it now stands.

Figure 2 iz 2 syztem of wiring recom-
mended by W. J. Slattery, of Emsworth, Pa.
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Fig. 1

A is the spark ecoil: It is a soft iron arma-
ture suspended In front of the voil abouat
17 in. from the iron core of the spark coll;
' iz a regulating serew and binding post,
such as Is used to regulate induction coils.
In ease of ground the soft fron armature
and the =oft Iron core of the spark coil
will eontact, c¢losing the eirenit at T amd
ringing the alarm. Harry W. Krogz sent in
a plan essentially the same as Fig, 2, and
BOys:

“The bell will ring for a second every time
the gas is lighted or extinguished. If the
same bhattery is nsed for the five lights it
i= best to use marked or tageed wires so
that a ground can be loeated. Each wire
should also be provided with a separate
switch, When the bell beging to ring, open
one switech after another. The one last
opened before the bell ceases to ring is the
grounded circuit.”
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Figure 3 is sent us by J. M. Berger, 717
9th street, N. W. Washington, D C. A soft
iron armature is pivoted on one end of the
gpark coil (see A In sketch) and one wire
of the alarm circuit is connected with It
The other wire is connected at B. In case
of a1 ground the core of the spark coil at-
tracts the armature and closes the cireuit
at B. Mr. Berger says:

“It is a very good plan, when yon are
going to use a large number of burners in
a house, to run a separate wire to the bat-
tory for the pendant cireuits and also for
the automatics. That is, make a separate
cirenit for each floor and a circuit for the
automatices on each floor to the battery
wherever it may be placed, then connect
them to switches, This will be found a very
good arrangement and costs but a  trifle
more. When a ground occurs with a system
arranged in this manner it j8 only necessary
to open the switches in suceession until the
cirenit that is In trouble is reached. This
switch shonld be left open and the fault
traced while the rest of the lighting system
is left in full working order.”

The installation submitted by J. H. Ed-
dleman, Philadelphia, Pa., corrects the faults
in Mr. Willlams' system. He says: “Mr.
Willinms has his spark golng through his
bell. If he will ground wire A with gas pipe
and connect wire B with wire between
gparking coils and batteriez his bell will
rive an alarm whenever there iz a short
cireuit or ground any place along his sys-
tern. I use six wet hatterles,” The ar-
rangement I8 shown at Fig. 4.

In a diagram submitted by A, M. Larszon,
Minneapolis, Minn., the wiring of the light-
ing circuits remain the same as in Mr. Wil-
linms' plan. At A, Fig. 5, however, an arma-
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Fig. 2

ture lever, kept away from the end of the
apark coll by means of a small spring of
sufficient strength, is Introduced. This lever
is connected to one terminal of an inde-
pendent bell ecirenit, the other terminal is
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connected to a- small mefal point to the
right of the lever, When a switch is closed,
completing one of the lighting circulls, the
gas is turned on and lighted, and in the
meantime the current passing through the
coil has made a strong magnet of the core,
which, acting upon the lever, draws it until
it touches the metal tip, thus completing
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he ontside bell eireuit. As the lizghting
gwiteh iz usually operated by making two
or three quick connections, if the system
iz working properly, each switeh, when thus
operated, will eause the Lell fo make these
snme short rings, A short cireoit svould
cause continuous ringing, A break in the
line wonld be indicated by no action in the
bell whatever. With this plan the electrie
door bell of the house could be used as the
alarm, or, If desired, a eut out switeh could
be introduced and use it merely as a test,
whenever desivad,
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Fig. 4
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Figure & shows plan of wiring as sugrest-
ed by Geo. 8. Barnet, Chicago, the principle
being the same as in Fig. 5. Mr. Barnet
sngeests putting the bell in {he basement. or
other out-of-the-way place, as it taps every
time the gas is lighted.

“Providing the resistance in the sparking
eoil s greater than the resistanee of the
bell, there is no excuse for Mr. Willinme'
gystem failing to work,” writes D. D. Morin,
Chiecago, *“If the resistance of the coil is
tower than that of the bell, it can easily be
seen that the greater part of the eurrent
will flow through the coil and to the ground,
thus  leaving wvery little, if any, to pass
throngh the bell,

“The reason the alarm  failed {o work
after a time, must have been that the bat-
teries had become exhausted by ringing for
some ftime without his koowledge, T would
suggest that he put a two-point switeh Dbe-
tween the coil and line that comes from
the lighter, s as to cut ont the coil entirely,
thus giving the bell the full benefit of the
current.  Of course, the switch must he
put on the coil before he attempts to light
the gas., Referring to Fig. 7, when the
switch is on at A, the eoil is in position to
be uszed; when on at B, the alarm bell 18 in
position, Jf the switeh plan iz not con-
venient, he might replace the bell with a
‘rop,” 8o that when the lighter becomes
grounded or short civenited, the ‘drop’ wili
full and thus close a local elreuit having
a elosed eirenit hattery in it, g0 the bell can
ring for some time without injuring itself
or the other circuit. Referring to Fig. 8§,
switeh No. 1, when on €, is used on the coil;
when on 1), iz used to throw the drop.
Switeh No. 2 is used to stop the bell from
ringing when the drop contacts at ALY

W. 8. Hadill, East Liverpool, Ohlo, repeats
. D. Morin's statement in regard to re-
sistance, and suggests merely adding an-
other battery so that more current will pass
by way of the bell.

L. J. Voorhees, Sayre, Pa., savs it iz un-
ceonomical to divide the eurrent in this
wiay, and recommends puttiveg in a switeh
a8 shown in Fig. 9. In this plan when
there is a short circuit in the line A, B ar
main eirenit for lights, it magnetizes the
core of coil C, ecausing the steel spring D
to come in contact with polnt E, eausine a

clrenit  through  battery and bell without
interfering with the main ecireuit in any
way.

In Fig. 10 the connections of auntomatie
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and pendant burners, also the tell-tale bell
on a4 separate circuit, is shown. The arma-
ture, A, is pivoted to the end of the spark
coil and held a short distance awany from
the magnet core, either by means of a
spring or by gravity, in such position as to
be attracted by the magnet core when the
cireuit is clo=ed, thus closing the local eir-
cuit. . This will show a heavy ground or a
short cireuit, writes Wm. Lachman, Chi-
cago, but a slight leakage, which is a drain
on the life of the batiery, must be found
with the aid of a galvanometer or magneto.

In Fig. 11, plan submitted by Wm. T. 1lall,
Chicago, A represents a spark coil, with the
enid of one wire grounded to gas pipe, while
the other end passes to terminal of battery
cells, and thence to switehes, S0 A lead of
wire is then run to each gas jet in service,
and the gas can be lighted by operating
pendant. For detecting ground and short
circuits, B is a spring with a soft iron at
one end and fastened at the other. O 8 Is
a second spring made fast at one end. The
terminals of two cells of botteries with a
bell in series Is connected to the springs as
ghown in the diagram. When short circuits
or grounds oceur, the iron core of the spark
coil will become magnetized, thereby at-
tracting B, which, in turn, will contact with
O 8. This closes the circuit and conzes the
tell-tale bell to ring. Trouble can be locat-
ed by opening switches,

In Fig. 12 the bell {2 in series with the
lighter spark coil and batteries. The plan
Is suggested by J. 5. Gibbs, Dallas, Texas,

Henry H. Peebles, of Cleveland, Ohlo,
gends us Fig, 13, and says: “Make n relay
on end of spark coil and conneet in series
with a bell and battery. Contact, in case of
trouble on the line, will be at 1. The spark
coil to be conpected up in the usual man-
ner."”

W. J. Barber, North Adams, Mass, com-
ments on Mr, Williams' system as follows:
“The alarm resistance wire sbhould be of
guitable gize to operate upon the cirenit in
question, If of high resistance, or very
long, or very fine wire, resistance wire
ghould bhe fine alzo, In Fig. 15 fhe contact
arrafgement Is shown., A Is a spring tend-
ing to touch the contaet block and B should
be iron wire about 22 or 24 B. & 5. gange.
{For wiring plan, see Fig. 14,) The idea is
to let all the current that goes to lighter or
burners traverse the spring and resistance
wire, so that if it Iz on long enongh to heat
the same, it will expand and allow the
gpring to touch the contact of the bell
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circuit. The time element is governed by the
gige of the wire, longer wire being slower to

respond. The alarm can be ganged to sound
in from 10 seconds to two mionutes after
groumnd or short eivcuit,
R S
SCAFFOLD BRACKET FOR A
LADDER

A zood seaffold bracket for a ladder is
shown in the accompanying [luastration. It
s made of 1x%-ia, flat iron and 1-in. reund
iron. The key-holes at A are for adjusting

Scaffold Bracket for a Ladder

the slant of the ladder,
e ngedd on the ingide of the ladder for low
work, or on the outside for high work.—
Contributed by G. B3, Hiskey, Berlin, Nevada.

The Lirncket may

TO DRIVE FLIES FROM THE HOUSE

During the fall flies are often a greater
nuisance thian at any other time of the year,
A good way to rid the honse of them is to
saturate small cloths with oll of sassafras
and fay them ie windows and doors. The
flies wili soon leave—Contributed Ly B. F.
Lamb, Minier, 111

e

The Department of Agriculture are exper-
imenting with the cold storage preservation
of seeds which, if kept in a warm place, are
gubject to attnek from Insects which hateh
eggs among the seeds,
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TO DETECT GROUNDS AND SHORTS

The outfit illustrated herewith is useful
for detecting grounds and shorts in arma-
ture amnd Feld winding and saves the extra
work of testing every now and then.

WIRE ON
Ny REEL

WASHER
ONREEL

Ground Detecting Device

When there is a ground the 16 eandle.
power light is turned on. Shorts may be
found by connecting wire B to the brass
box as indicated by the dotted lines. If
there i« any amount of wire on the reel, the
light will burn dimly and when a short is
made in the winding the lamp will burn
brighter,.—Contributed by B. R. Van Valken-
burg, 2212 E. Lake Ave., Seattle, Wash,

- .

A METHOD OF CLEANING RUSTY
PIPE

At the annual meeting of the Pacifie Coast
(ias Association, in San Franeisco, in July,
an interesting experience on the cleaning of
rusty pipe was described. Some plain and
stee]l tubing for use in high pressure lines
came from the factory to the point of ship-
ment on flat cars, and in consequence was
badly rusted before it could be gotten un-
der cover.  Cleaning machines not being
immediately available, a part was cleaned
by hand and efficient tools proved a serious
problem, Coarse and fine flles were not
much of a success, because they would not
clean out pitted spots and irregularities In
the surface of the pipe without removing
valuable metal. Emery cloth and sandpaper
did not last long enough to make a show-
Ing. Steel wire casting broshes proved
nquite efficient, coarse brushes being used to
loosen the larger pieces of seale and rust
and fine brushes to work into the pits and
clean the dust off. Soft red brick, such as
wonld be used only for filling, and furnace
glag were found excellent, the fine particles

working into the pitted spots and irregular-
ities as they broke off. The dust left can
best be removed by a fine wire brush, leav-
ing the surface of the pipe clean and bright,
ready for receiving the paint.

HOME-MADE GASOLINE TORCH

Procure an old tin can, pint size, with a
serew top, for holding the gasoline, Punch
a4 hole in the center of the top and insert
a piece of 14 in. gas pipe to within 1% In.
of the bottom of the can, letting the pipe
extend out of the can 4 or 5 in., soldering
it in position. Serew a common eap on top
of the pipe and drill eight or ten holes
around the cap. Fill the pipe with wicking
or asbestos,

When ready to light the burner, heat the
can on the top and hot gas will flow from
the holes. When lighted it will burn as
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Gasoline Torch

steadily and brightly as gas lizht. This is
a handy torceh for use around the shop or
outside, as it takes a very strong wind to
blow it out.—Contributed by Thiede.
—_‘-..‘..*___

Shop Notes for 1906 will be ready Decem.
ber lst. Order your copy now., Price, 50
cents,
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HOW TO MAKE YOURSELF A DESK

In constructing this desk care must be
taken in partieular to always have the pieces
of wood of exactly the right dimensions and
cut with square angles. Further than this
the work presents no diffienlties to one of
average ability. Oak is the most suitable
wood for the purpose, though white wood
makes a niee desk also, says the Engineering
World.

Make the side pleces 50 in. long, 12 in.

/Y

Homes=Made Desk

wide and 7 in, thick, with curved openings
6 in. high and 8§ in. wide at the bottom.
Send the sides to the mill to have the pieces
ceut out, sending a drawing showing what
you want done, also. Aake the bevel at the
top 45° or 3 in. each way. Cut the four
cross-pieces from T7g-in. material 2415 in.
long, two of them 12 in. wide for the top
and bottom and two 11Y in. wide for the
middle. In the top and bottom pieces cut
3-in. rablbets on the back inner edge for
the backing, which should be of 14 in.
matehed stock. Cut grooves 3 In. deep in
the side pieces to receive the cross-pieces.
Place the top piece 5 in. from the top of
the =ide pleces, the sccond cross-piece place
1414 in. lower, the third 12% in. lower yet
and the bottom piece 10 Inches lower than
the third piece and 814 in. above the floor.

Make the partitions for the pigeon holes
of %-in. material 10 in. wide, two pieces
being 281 in. long, two 9 in. long, two
6% in. long and two 6 in. long. Nail the
two end pieces to the ends of the cross-
pieces, then nail the two vertical pieces in
place, first nailing to them the ends aof the
two short shelves. Nail the other ends of
the short shelves through the end pieces.

POPULAR MECHANICS

Attach this frame to the desk by screws
put through from the inside. When the
backing is on, further support the frame by
a Y%-in. sguare strip screwed to the back-
ing. The backing should be in 36k4-in.
lengths and may be nailed on with small
nails.

Make the drop-leaf from two pieces glued
up, 24 in. long by 143 in. wide. Fit a cleat
2 in. wide and 45 in. thick at each end to
corresponding rabbets cut on the upper side.
After fitting and gluing the cleats keep the
gshelf in clamps until the glue is dry. At-
tach the shelf to the desk with ornamental
T hinges of brass or black iron and put on
gide chains as shown, Fit a lock to the
outer edge and to the inside upper corners
of the ease glue stop hlocks to hold the leaf
flush when desk is closed.

— e

WASHING WASTE

Though waste is cheap, in a plant where
economy in all branches is practiced, n good
method of cleaning it for second nse will
not be scorned. Bave the waste as it Is
used, allowing it to accumulate in a recep-
table provided for it. When sufficient iz on
hand fit up an old barrel with a heating

Waste-Washing Apparatus

coil, gays a correspondent of the Engineer's
Review, fill it half full of water and, using
sal-soda or soap, boil the waste until it is
clean. When dry it will be as good as new.

e i
- -

“A wooden floor lnid over hollow tile or
conerete with not more than 14-in. space be-
tween the wood and concrete, burns very
slowly, and would have but little effect in
feeding a fre"—Kidder.

—ie e

Life subseription to Popular Mechanies,
only $10 or sent five years for $3. Addresses
may be changed as often as desired,
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AN INEXPENSIVE JACK

A jack suitable to meet with an emergency
may be constructed at a cost of three cents,
as follows:

Take an ordinary machine bolt (Fig. 1)
any size and length that will bear the
weight to be lifted or let down—say, 14 to
% in. diameter by 4 In. to 10 in. long.
Get a block 4x4x12 in. and bore a hole about
. in. larger In diameter than the bolt
through the center; also cut a mortise the
gize of the nut as at a, Fig. 2. The mortise
is to keep the nut from turning.

Get another block about 2x4x12 in. and on
one gide in the center fasten a plate (b,

S sk :‘/l//g//?f,

WA\
NN

Fig. 3} 15 to 13 in. thieck and 2 to 4 in.
gquare or round, If there are not holes
drilled in the plate, fasten it to the block
by driving in four or five nails at its edge
and allowing the heads of the nails to hook
over the edge of the plate,

When blocks A and B are ready, place
block A on the base or foundation, setting
the bolt and nut in the hole and the mor-
tise, the head of the bolt being up, and put
block B with plate b on the head of the
bolt on the underside of the weight. (See
Fig. 4.) Fit a pipe wrench (d) around the
gtem of the bolt (¢) and proceed to tighten
or release as the case requires,
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An ordinary bolt is only threaded an inch
or so at the point end, therefore only a
short lift or release can be made at a time,
To raise or lower more than the thread will
allow, two jacks of similar econstruction
would hasten matters, n=ing one until the
thread i= exhausted, then sefting the other
and using its limit of thread; then setting
the first jack again, and =0 on until the
welght is adjusted as required. If only one
jack is used it will be necessary to block
up for each adjustment. If a long lift or
lowering is deslred and a tap and die are
handy, it would be well to thread the bolt
to within an inch or so of its head; this
will give a longer movement of bolt. A

9
772

.
i .
L= Fig. 10 m|
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jack of this description will lift a very
heavy load: the writer has one in use that
is made out of a machine bholt ¥ in. in
diameter and 314 in. long that cost 3 cents,
and which lifts one corner of a house,

A jack for general use can be made at
small cost, as follows: Get a machine bolt
4 to 1 in. in diameter and 10 to 12 in. long.
Have it threaded to within one or two inches
of the head and make a countersick (e, Fig.
T) in the head of the bolt. Make a =quare
box (Fig. 5) ont of %-in. strong, light timber
and fasten a block about 2 in. thick by 4 to
5 in. square (d, Fig. 6) at the top of the
box, In the ecenter of thizs block cut o
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mortise for a nut, as at a, Fig. 2. At the bot-
tom fasten a pasteboard 2 in. thick and 6 in.
square. Prepare a block as at B, Fig. 3,
fastening the plate in this case with coun-
tersunk screws and a bolt with a sharp-
polnted Lead (f, Fig. 8) in the center. This
bolt is to set in countersink in head of bolt
at e, Fig 6.

A better and more substantial way is to
make n screw with a permanent swivel
plate, as follows: Have the bolt forged for
the purpose. (See Figs. 9 and 10.) Have
the square head set about an inch below
the peint end, then turn down the point end
() about half its diameter for a distance
1, in. longer than the thickness of the
swivel plate b, Plate h should be 13 to 14 in.
thick and about 3 to 4 in. gquare with a hole
hored in the center of the same size as pin
g and slightly counfersunk on one side to
make swivel, taking the place of block B,
Fig. 3, thus making a cheap and handy
jack.—Contributed by C. N. Leonard, 1319
Barth avenue, Indianapolis, Ind.

B s

HOME-MADE WHEAT HEATER FOR
A MILL

For the ecountry mill where steam is not
nged a home-made wheat heater will he
found serviceable, The American Miller de.
geribes zuch an installation.

Cut a hole in the middle of a stove pipe

P
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Home=ade Wheat Heater

and join two half links of pipe on each side,
Cover the ends of the short piecez with
sheet iron, making an opening in each large
enough to admit a 2-in. zas pipe. Run the
gas pipe from the wooden spout at the
wheat bin, through the hot air chamber so

made to the rolls,

any

MECHANICS

The stove pipe, of course,
runs from stove to chimney. Keep up a
good fire in the stove and the wheat as it
moves through the gas pipe will be put in
rood condition for grinding.

-

CONVYENIENT STENCIL HOLDER

For applying stencil decoratlons a1 new
stencil holder, a recent invention, will be
found econvenient. The deviee holds the
stencil In working position against elther a

Stencil Holder

side wall or a ceiling while the pattern is
being reproduced upon the surface against
which it rests. The holder is adjustable to
height within ites limit and iz alszo
collapsible, making it convenient for trans-
portation from one job to another.
-

TO DRESS UP A HEXAGON

Turn the work round in the lathe, caliper
the diameter and file a fat on round equal
to one-half the diam-
eter. File the next side
of the hexagon in the
same way, and let the
edze of this flat just
reach the edge of the
firet flat. Proceed in
this  way uantil the
eight sides are filed, If carefully done the
work will come out exactly as =hown in
the sketch-—Contributed by F. A, Sustins,
Stevens Point, Wis.

o

Life subscriptions to Popular Mechanies,
$10, or, sent five years for $3.




POPULAR MECHANICS

TO FIREPROOF PAPER

By Immersing paper (plain, printed or
written on) in a strong solution of alum
water and then drying if, the paper will be
made fireproof. Some paper, however, re-
gquires several immersions and must be im-
mersed and dried until saturated. Test by
holding saturated paper in the flame of a
lighted candle. Money can be fireproofed
in this way.—Contributed by John Weldon,
432 Columbia St., Brooklyn, N. Y.

-

CONNECTING UP AN ALARM CLOCK
TO RING AN ELECTRIC BELL

Construct a shelf 6 in. x 4 in. of any hard-
wood. Get o sirip of thin hrass 4 in. x 34 In.
Bore a small hole 1§ in. from each end fo
admit a small round-headed screw. Screw
the brass strip 13 in, from the front edge
and 1 in. from each gide of the shelf.

When this is completed make a contact
point ont of a4 piece of No. 16 iron or
copper wire ahout 4 in. long. Bend one end
of thiz wire in the shape shown at A, Fig. 1,
so that 34 in. of the end at the center of the
colls will project at right angles to them.
Bend the other end of the wire so that it
ean be fastened to the shelf. Fasten this
contact point 2 in. from the brass strip and
2% in. from the right hand side of the hase.
The distance from the center of the coiled
part to the base should be 2 in. B, Fig. 1,
shows a side view of this part.

Remove the alarm key from the clock, and

Az“,ﬂ E
T | +
&l [ ALARM
3" vl KEY
f 1
Fig. 1 [ CONTALT
C REY
Fig. 3

KEY IS5 LEFT
Fig. 2:

if it has square corners cut it so it may be
bent In the shape shown at C, Fig. 2, if it
iz round fasten a plece of No. 16 wire, bent
in the =zhape indieated at C, to it, using
wires to hold it in place.
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Connect one wire from the electric bell to
one of the screws in the brass strip and
connect the other wire to the contact point,
Set the clock on the shelf with the front
legs resting on the brass sirip and sgo the
contact point 18 a little to the right of the
set key. The clock may be taken down to
wind, and in winding the alarm only one
turn is necessary. Leave the bent part of
the key pointing upward so that when the
alarm goes off the key will turn downward,
striking the contaet point and cleosing the
cirenit, remaining so until gomeone comes to
move the clock, and stop the ringing. The
advantage of thiz method is that there are
no connections to loosen when the clock is
taken down to wind.—Contributed by R. M.
Taylor, Cincinnati, Ohio.

HOME-MADE SCREWDRIVER AND
NAIL PUNCH

A good serewdriver can be made out of
an old flat file about 8 in. long by grinding
it smooth on both sides and on the edges

Home=Made Screwdriver and Punch

to the shape of a serewdriver. One of these
screwdrivers after a year's use is as good
as when first made.

A nail punch may be made of an 8%-in,
rat-tail file by taking a piece 4 in. long out
of the middle and grinding the polnt half
smooth and leaving the other half as it is.—
Contributed by Edgar Robertson, Castleton,
N, X,

e e o

LINSEED OIL AS FLUX IN TIN-

NING ROOFS

Tin roofs need have absolutely no pre-
paration previous to painting, if the tin.
gsmith uses linseed oil for a flux. The oil is
not quite as rapid as rosin or acid, but it
leaves nothing objectionable to he dealt
with afterwards. Acid will run into the
seamis and canse corroszion, while rosin is
extremely hard to remove, especially from
pits and irregularities in the surface.—Con-
fributed by James H, Becbee, Rochester,
N. Y.
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RING WIRING AND DISTRIBUTION

Circalt distribution in eclosely  Duilt  dis-
tricts iz a problem which differs largely
from that encountered in suburban or raral
localities,  The most mproved method util-
izes a scheme ealled The Block, =says the
American Telephone Journal, In the center
of blocks consisting of the area enclosed
within four streets, terminal boxes are in-

stalled. From there the twisted palrs are
run  through rings fastencd to fences or
L .
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Ring Wiring, Showing Details of Installation

walls, and in this manner distributed (o the
gubscribers’ stations,  The ecable leading to
the terminal hox is brought in undergrownd
and the box placed In o dey cellar to which
aecess can be rendily secoured at ol times,
The supports employved for this method of
distribution consist of ifron sScrew eyes or
rings not smaller than Noo 4, and of soffi-
cient size to allow all the present aml pros-
peetive lines along any route to reqdily pass
through them without binding, These sup-
portg should he covered with an insulating
enamel which not only adds fo the resist-
ance of the line in damp weather, ot also
prevents to a large extent any chafing of
the insulation when the wires are pulled in.

These rings are 2shown ot B in the secom-
panying illustration.  In  placing them, IF
in brick or stone, the hole should he deilled
and a wooden plug driven in to give a suf-
ficiently =trong holding point for the gerew
thread.  Insulatedd riness should  never e
driven in, a#= by =0 deing, the enamel will
be cracked off, destroyving  it2 insulating
quality, and also forming a rough swrface
upon the ring which will wear away the
insulation upon the wire, For tarning cor-
ners, rings with sangle irons in place of the
gerews should Lbe cwployved.  Where the
line ronte ig aloug fences oo trouble will e
experienced In serewing the eyes to the
woodwork. At the final ring where the
twisted pair leaves the run to enter a sub-
geriber’s premises, it should be tapped off

as shown at . This gives additional
sgtrengih to the eirenit ad  prevents  the

wires slipping.
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This method of distribution is sightly and
affords exeellent protection to the cireults
in eases of storm, by holding them elose {o
the building or fence, which acts as a shield
agiinst the wind.

—
SAND THE SECOND COAT OF
PAINT

If the second ceat of paint s well sanded
with fine samd, it will not need to be painted
again In twenty-five years, writes James 11,
Beebee, of Rochester, N, Y. Use seashore
gand, well washed and freed from all im-
purities.

—ti e e

HAND-PACKER FOR SACKING
FLOUR

The accompanying sketeh shows a handy
picker for sacking fAour by luoudl, There i=
little to explain in the sketeh, a8 anvone
van see at o glance all that 2 reguired to
malke it. It can be pot on any band packer,
savs American Miller.,
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Hanu ™arker for Sacking Flour

It can he made Ly anvone, and all that
is reanired i=s o 2x4, a rope, rope pulley and
welghts to little more than counterbalanee
and draw up the sack pi:lt!'n'.'m.
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METHOD OF WINDING COILS

In replacing some burnt-out ceils in a
controller I hit on the accompanying kink,
0. N. Tait, electrician, Mountain

writes
View, California:

In a piece of 14-in. iron 12 or 14 in. long

1141
HOW TO PRESERVE POSTS

Wood ean be made to last longer than
iron if treated according to the following
directions, writes Anthony Haselman, 80
Morton street, Newark, N. J.:

Inte boiled linseed oil stir pulverized coal

FERMAN SILVER WIRE

LATHE

A0 U A

FINISHED COIL
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Good Coil-Winding Method

drill two holes, one near each end. Over
this rod slip two common bushings, such
as are used to go through walls. Have the
heads of the bushings away from each
other, and use gummed paper to hold the
ends together. Then with a plece of as-
bestos paper take one turn around the tubes,
holding this in place with guommed paper
also. Put the work In the lathe and wind
on the wire its own width apart. Cut off
the wire and put the other end in the other
hole, Then take the work out of the lathe
and place in a gas flame, turning it onece,
until the wire is red hot all over. Allow to
cool slowly: by doing this the wire may
finally he cut off without danger of its un-
winding. When cold coat with shellae. Knot
the ends of the wire and yon will have a
coil that is noncombustible and ean easily
be removed from the mandrel.

I have a set of these coils in a eontroller
on a huge rotary pres: and they have given
good service under hard usage.

il

TO FIND HOW MUCH GRAIN ANY
BIN WILL HOLD

For finding how many bushels of grain
any bin will hold try the short cut of multi-
plying the length, breadth and height in feet
together and then multiply by 0.8. The
result will be the number of bushels the
hin will hold. This role iz shorter than
the old rule, says the Grain Man’s Gnide,
and is accurate,

until the mixture iz of the consistency of
paint. Put a eoat of this over the timber,
and there iz not a man living who will see
it rot.

- o
- >

HOW TO HEAT LARGE BODIES OF
WATER

Large volumes of water, =such as econ-
tained In swimming tanks, ete., can be rap-
idly heated by means of the arrangement
ghown in the illustration. It congizt= of an
ejector having space for steam around a

Heating Large Bodies of Water

central tube through which the water pass-
ea, The steam is turned on and rushes out
of the concentric opening, drawing the wa-
tor after it. One hundred gallons of water
can be raised 50 degrees in three minutes in
this way with only a 1.-in. steam connec-
tion. and a 1%-in, water inlet, or in one
minute with a 1-in, steam pipe and a 2%-in,
water opening. i
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HYDROFLUORIC ACID vs. SUL-
PHURIC ACID FOR PICK-
LING CAST IRON

BF F. W. Hobbs, Elcctroplater.

The use of hydroflnoric acid for pickling
cast iron preparatory to polishing and plat-
ing marks a great stride in the reduction
of cost and quality of work produced. The
old method of plekling with sulphurie acid
wias very unsatisfactory at best; in splte of
the various alkali baths uvsed after pick-
lng, the work nearly always behaved badly
in the nickel path, owing to the acld remaln-
ing in the pores of the lron, and the result
wis a dark unsightly deposit, especially
in the backgrounds or unpolished surfaces,
and a contaminated solution. Sappose a
plain surface is to be pickled: If the sand
iz burned in in patches, which Is often the
ease, the acld must work its way under the

@
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Apparatus for Pickling Castings

sand, dissolving the iron, thereby freeing
the sand; at the same time the acid i= zoing
much deeper Into the exposed places where
there is no sand: result, an uneven surface
requiring extra work to grind it even again.

Hydrofluorie aecld has very little effect
upon  fron, It dissolves samd very freely
anid thercin lies the secret of its superlority.
Its nse resnlts in a smooth grey casting free
from sand and seale, and one which, when
rinsed and soaked for ten or fifteen minutes
In lime water, will grind eazily and come
out of the nlekel bath a perfeeci white, and
tlie eondition of the solution will not be af-
fected in the least. After using hydrofluorie
acid for two wyears, I ean positively say
that the nse of sulphuric acid for pickling
i= simply a loss of time and material as
cvompared  to  hydroflnorie. Hydrofluoric
saves  emery, glue, wheels, solution and
time and produces a far hetter class of work
than could be had by the n=e of sulphurie
acid or no acid.

A eonvenient method of using the acid is
gshown in the accompanyving sketch. At the
left is o bench a trifle higher than top of

POPULAR MECHANICS

the tanks. On this bench iz a shallow lead
tray large enough to permit the barrel of
acid to be stood in it. A small lead pipe
leads to the first tank, which should Le lend-
lined with seams burned, not soldered, This
tank is to contain the aecid, one part to fif-
teen parts of water. Tank No. 2 is for clear
water, and Tank No. 3 for hot lime water.
The lime water can best be heated by in-
serting a coil of steam pipe. Above the
tank I8 a track with a set of small falls
connected to a truck on the track. The eage
or ecar is made of =soft wood doweled to-
gether with wooden dowels and slnne from
falls by an ‘ron strap sheathed in lead pipe.
The cage is first loaded and lowered into
tank No. 1, then ralsed, run along the track
and lowered into No. 2, then up and along
and into No, 2, then up and mn back and
lowered on teo pleces of scantling placed
across No. 2, where it may dry by the heat
caused hy the hot lime water. Have two or
more heavy hoops made and rolled in Lot
lead, and when a barrel of acid is received,
place the hoops on as a protection, should
the acid find its way through the piteh lin-
ing and attack the slender Loops on the har-
rel, Put a strap on the harrel and raize it
into the tray, then puneture the side near
the lower head with a nail in such mannoer
that when the acid runsg out it will steike
in the tray and be conducted to the tank
by the small lead pipe. When the proper
amount has been drawn off, stop up the
puneture with a woeoden plug.  Shouold this
leak a little or should the joints leak a little,
the acid will be conveyed by way of tray
and pipe to the tank so none will he lost,
When the harrel is empiy it may be low-
eredd and the heavy hoops knocked off for
use on the next barrel.

The acid is shipped in pitch-lined barrels
ar lead-lined carboys; the carboys soon he.
come leaky, owing to rough usage in trans-

portation amd are expensive: therefore, 1
recommend that the harrels he used for
transportation,

———

MADE A WASHER OF A KEY

While looking for n washer, which I failed
to find, T ran across an old brass key with
a round ring at the top and flattened at
hoth sides. Using a cold chisel, hammer and
file T cut the ring off, then filed it perfectly
round. Tt worked like a charm for the
water fauncet.—Contributed hy W. A, Perry,
74 Orange street, Brooklyn, N. Y.
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. HOW TO TIE A JURYMAST KNOT

Thiz knot is also Lknown as a mast-
head knot and a Dbottle hiteh and is used at
the top of a temporary derrick in place of
a mast iron to fasten the guvs to. A corre-
spondent of the American Machinist tells
how to tie the knot.

Fio. 3 FIC. 4

Take n piece of stout ecord and hold it
between the thumb and forefinger of each
hand with a space of about 6 in.  be.
tween the hands. Then twist the cord right-
handed swith the thumb and forefinger of
the right hand only. This will throw up a
“hight™ like Fig. 1, with the part A under B.
Grasp the loop thus formed between the
thumb and forefinger of the left hand at
the point where the two parts cross. Then
move the thumb and forefinger of the right
hand alonz the ecord about & in., and
throw up another “hight,” laying it on top
of the first one. You then have Fig 2. Hold

these two bights with the left thumb and
foreiinger, measure off another & In. and
throw the last “bight.” Place it on top of
the last one made and yom have Fig 3.
Take the part E In the last hizht at Fig. 3
and—while holding the other parts in place

FIO.5 z ¥ rige F
—paszs it under B, over C and nnder A. This
makes Fig, 4. Then take B, Fig. 4, and pass
it under I and over F. The result is Fig.
5. Then. while holding E in the left and B
in the right hand, take hold of X with the
teeth and pull it. The result will be Fig. 6.
In practice the part O in Fig. 6 goes over
the reduced part of the mast or derrick
head. The forestay is made fast to X. The
stays to E and B. Y and Z form the back
stays. Any sitrain on the stays tightens up
(. By pulling Y and Z in opposite directions
the knot comes out. Every workman should
know how to tie this knot,

PIPE-CLEANING MACHINE

A machine for freeing pipe of oil and
rust preparatory to painting, consists of a
wooden drum, 4 ft. in dameter and 22 ft.
long, which is worked at about ten revolu-
tions per minute, says the Journal of Elec-
tricity, Power and Gas. The pipe to be
celeaned is placed in the drim and nearly
covered with elean, sharp sand. Sand is
added as required after the first charge.

There is enongh pipe for one time in the
drum when the top piece drops and rolls
over the other pipes, about one each turn,
or 0. If it drops too often, remove one
piece at a time until right, or if it drops
not at all, add pipe until it does, This
method will clean the pipe bright inside
and out. All the cost is for power to run
the machine and help to handle the pipe.

Wooden Drum for Cleaning Pipe
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REMOVING KEYS FROM VALVE
STEMS AND SHAFTS

While adjusting a high duty pumping
engine with Corliss walve motion, I fre-
quently found it necessary to remove the

Removing a Key

keys from the valve stems. Most all keys
are driven in to stay and it is no easy
matter to start one without breaking off
the head or bending the key, but by means
of the following wrinkle I found it quite
easy to remove most any key.

Place a monkey wrench on the head of
the key as in the illustration, and drive a
chisel or wedge between the head of the
key and the stem, or the shaft, or what-
ever it may be. While driving, press
against the handle of the wrench.

The wrench puts an even strain on the
key and also keeps the wedge or chisel in
place. Squirting kerosene oil around the
key will also aid in extracting it. [ learned
this scheme in a machine shop where it
was used to remove sprocket wheels keyed
on the ends of shafts.—Contributed by John
Weldon, 432 Columbia St., Brooklyn, N. Y.

- o

SAID TO CURE FELON

A very simple enre for a felon is given in
the Medieal Visitor by Dr. Whitman. The
doctor says that for the last fiffeen years he
has used egg to cure felon, and has yet to
see a case It will not cure. The way to ap-
ply the egg is as follows:

Take a fresh egg and erack the shell at the
larger end. Make a hole just large enough
to admit the thumb or finger, whichever it
may be, and force it into the egg as far as
possible without rupturing the shell. Wipe
off the egg which runsg out and bind a hand-
kerchief or =oft cloth around the finger or
thumb, leaving the egg on over night. This
will generally cure in one applieation, but
if not make another application.

- .
- >

White spots on polished Turniture, caused
by hot dishes or aleohol, may be removed
by the use of spirits of camphor,
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HOW A GAS ENGINE TALKS

e —

To the experienced man the gas engine
hag a language of its own which the man
who runs it must at all times understand,
gays Gas Power. If he cannot deo this then
his experiences with the engine are going
to be varied, but they won't be pleasant.
When the engine is right and Is, In conse-
quence of being so, doing what iz right,
the only sound it emits are such as are
made up from the clicking of the valves,
the inhalation of the air and the exhaust.
When the usual sounds are well under-
stood, any unusual ones will be promptly
noticed and their cause loecated and re-
moved. The trained ear is probably a bet-
ter tronble detector than the eye. The best
way to become acquainted witl the natural
sounds is to first operate or run the engine
for a time, say from a half to an hour,
free; without o load,

It will be noticed that under no load, be-
sides driving itself, if it is a hit-and-miss
governor engine, it will produce an inhala-
tion sound followed immediately by a loud
exhaust report. If the governor is the least
bit off or sluggish a second or third of this
pair of sounds may follow in quick succes-
gion. But usually the first is followed by
an intermiszion, which is made up of a
series of snction sounds at the end of the
exhaust pipe, if the governor serves to hold
up the exhaust valve when no impulse is
necded.  These suction or blowing sounds
are due to the inhalation and expulsion of
the air through the exhaust pipe, at each
movement of the piston, so long as the gov-
ernor holds up the exhaust wvalve. The
moment this valve is released a loud suetion
or inhalation sound is again heard at the
mouth of the receiving pipe, followed im-
mediately by the loud report at the end of
the exbaust pipe, which palr of sounds is
the result of taking into and igniting the
charge within the eylinder and exhausting
the burnt gases under the pressure that re-
maing in the cylinder at the time the ex-
haust valve opens.

Now, if the inhalation sound at the re-
ceiving pipe is heard and the loud exhaust
report does not follow, the operator knows
at once that the charge taken duoring the
inhalation was not ignited or exploded. He
knows there iz n natural sound missing
which signifies an abnormal econdition. He
reasons, If the charge isn't exploded, why
not? Did the gasoline fail to get into the
air current in sufficient quantity to make
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the proper mixture? or did it overcharge
the air? or wag the mixture right and did
the battery fail to make a spark? or if
proper mixture and spark were both pres-
ent, is there a leak of sufficient gravity
through the valve or around the piston, by
the packing rings, to allow practically all
of the charge to escape before the spark is
made?

The absence of a natural sound produe-
tion will aften point out an abnormal econ-
dition as readily as the presence of an un-
natural one will. A careful operator notices
all of these things. None of them escapes
his ears =0 long as he is within hearing dis-
tance of hiz engine., To him the absence
of one natural sound is the letter that mis-
spells the two words, suceessful operation,
consequently the importance of being able
to detect the absence of the natural =sonnds.
To know them is the only sure way to no-
tice their absence,

The frequency of the exhaust reports in-
crease as the engine is put under a load,
And the heavier the load the more fre-
quent the reports, untll a full Joad is
reached. A trained operator can be away
acrosg the country and within hearing dis-
tance of his engine, or rather the exhaust
reports of it, and be able to say that the
engine is running well and easily carrying
ity load, or that there is something wrong
with it.

Now, one of the common expressions of
discontent the engine makes Is pounding in
the eylinder; and this usually occurs when
the engine is under a heavy load. The in-
terior of the cylinder gets so hot that some
burnt e¢arbon or projecting point of iron
hecomes heated to the igniting point. This
in connection with the heat generated by
the compression pressure ignites the charge
hefore the piston bas completed its com-
pression stroke, The result is a  sudden
conflict between the explosive and compres-
sion forces, This sudden collision of forces
causes a heavy pound in the cylinder. A
loose flywheel causes a thump, usually at
every impulse the engine takes. Looseness
at the wrist box causes a knock. A loose
crosshead box usually eauses a clatter. A
knock once located around the connecting
rod may be due to either the crosshead or
wrist boxes being adjusted too tightly. One
may be so tight as to lift and depress the
other end at each revolution. Often a
knock or clatter at the erosshead or wrist
bearing may be cured by simply loosening
up the bearing or box at the other end of
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the connecting rod from that where the
knock is loecated.

A flywheel loose on the shaft sometimes
makes a rubbing sound, eaunsed by =some
part of the cireumference of the rim of the
wheel rubbing at each revolution against
some object near the engine. There is a
barking or coughing noise at times from
the eylinder, due to escape of the explosive
force past the piston rings. This =eldom
oceurs unless rings are badly worn or poorly
fitted to the piston. Sometimes gummy ofl
will eause rings to stick in their grooves.
A blowing noise just in advance of the ex-
haust report at the mouth of the exhaust
pipe indicates a leak at the exhanst valve,

-—

GASKETS FOR CYLINDER HEADS

Cylinder head gaskets sometimes have a
fraved or chewed appearance after being in
use a ghort time, due to a breathing action
or movement of the eylinder head outward,
which actiyn permits water to escape be-
tween the gasket and head.

If a gasket similar to the one shown at B
in the illustration is made, treated to a

SUCTION ¢
Oaskets for Cylinder Heads

coating of graphite and eylinder oil and in-
serted in place, a water-tight joint will re-
sult, says the Natlonal Engincer, even
though the breathing action of the cylinder
head continues. The method of applying the
gasket is shown at A.

——rif i ——

Varnish should not be thinned with tur-
pentine, says the Master Painter. It re-
duces the gloss and if the turpentine has
been adulterated with mineral oil injures
the varnish,

il o
- -

Shop Notes for 1906 will he ready Decem-
ber 1st  Price, 50 cents,
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ENGINES CROSS RIVER ON AERIAL
TRATTWAY/

During the construction of a new bridge
over White river at Indianapolis recently, a
daily spectacle, enjoyed by hundreds of
people, was the transportation of material
and machinery across the river on an aerial

/

“"Frequently the Engineer Rode Across"’

tramway. It was nothing unusual for the
apparatus to pick up a large engine, hoist it
high in the air and send it across to the
other side on the suspended ecable. Fre-
quently the engineer rode across on the
engine, although the great load traveled at
a giddy height.

.
S

By using soap and water on an oilstone,
as a subsatitute " for oil, a smoother and
finer edge can be given to knives and wood-
working tools, writes John Weldon, of
Brooklyn, N. Y.
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DYNAMITE SHIP BLOCKS SUEZ
CANAL

Explesion Hurls Wreckage 2,000 Feet in Air

The British steamer Chatham sank while
passing through the Suez canal. Engineers
declared it could not be raised, and as the
vessel Dlocked the ecanal it was decided to
blow her up with %0 tons of dynamite and
blasting gelatin which formed part of the
ciargo,

Mines were placed in and around the hull,
and fired through electric wires from a point
five miles distant. At the expiration of 8
seconds water had reached a height of 2,000
ft., and wreckage continued to rise for 35
seconds. The canal was practically emptied
of water for a length of 600 ft., and 500 ft.
of one bank was destroyed. Thousands of
dead fish were scattered in all directions.

P

e

CODE TO DETERMINE LETTERS IN
TELEPHONING

Have you ever tried to name a letter
when using a telephone where the party at
the other end cheerfully persisted in hear-
ing your “B" as “T" or “D"? To remedy such
difficulties and insure absolute accuracy J.
H. Balley, manager of a telegraph office, sug-
gests a simple plan in telephony. He rec-
ommends a universal eode which could he
printed in all telephone directories, and be
available for either loecal or long distance
nse. One word which eannot be confused
with any other word in the code is selected
to represent each letter, the word commenc-

ing with the letter it represents. The fol-
lowing code would be a good one.
Arthur Naney

Benjamin Oliver

Charlie Paul

David Queen

Edward Rohert

Frank Samuel

George Thomas

Henry Underwood

Isabel Vialet

John Willinm

Klondike (X) for Cross Road
Lady Yellow Dog

Mary Zebra,

For train dispatching where accuracy is
absolutely essential the code could be ex-
tended to indicate the numerals in the same
manner as letters.
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CRAFT THAT TRAVELS ON WATER, LAND. OR SEA

The Craft in Use on Land

The interesting cruft shown in the illus-
tration was constructed by T. Richmond,
Jesgup, Jowa. The power is a 3-cylinder
gasoline engine. For use on land the ma-
chine is operated as shown. In the water
a sot of hinged paddles, which can be at-
tached to the wheels, automatically open

and close as the wheels revolve. For an ice
boat spikes are fastened to the driving
wheels and a runner placed under the for-
ward wheel; two runners are also placed
beneath the craft inside the driving wheels,
Any of the three changes ean be made in
a few minutes.

GASOLINE-DRIVEN RIVER BOATS

“They Make 92 Miles an Hour Up the Mississippi'

For work on shallow water and against a
gwift current, flat-bottom stern-wheel boats,
propeiled by gasoline engines, are found to
be swift and serviceable. The illustration
shews three of these boats which ply bes
tween the shrimp fishing ground at Grand
Isle, La., aud the cannery of a New Orleans
firm.

The boats are of 16 gross tons each, 60

rt. long, 16 ft. beam nnd 31 ft. depth or
hold. Each is equipped with a 30-hp, 3-
cylinder vertical type special marine en-
gine. The engines are set fore and aft and
drive the stern wheel throngh a worm gear
and sprocket wheels and chain. They make
9 miles an hour, upstream, against a 4-mile
enrrent  in the Mississippl river, a good
speed for a boat of this kind,
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CHEMISTRY FOR MECHANICS

By M. 4. KOPF

PART HI

The following will be needed: 8 oz, of
potassium chlorate (KCI0;), (10 cents); 8 oz.
of manganese dioxide (MnO.), (b cents); a
picce of sodinm hydroxide; a hard glass
test tube (10 cents): a Florence flask (L3
liter, 15 cents); a two-holed rubber stop-
per to fit 34 1. flask (10 cents); another
stopper but having one hole to fit hard glass
test tube (10 cents).

DISTILLATION.

Distillation Is the process of converting a
liguid into vapor and then condensing the
vapor to the liguid state. Water is purified
by fiitration or by distillation. Filtration
serves merely to separate insoluble particles
from a liquid, whereaz distillation separates
the zoluble and insoluble particles from a
liguid. Wlken Impure water is distilled all
the substances more volatile than the water
will appear in the first portions of the dis-
tillate; all much less volatile particles will
remain behind in the retort or distilling
flacsk as a “residoe.”

For example: place In a 1% liter Florence
flask about a teaspoonful of salt (NaCl),
godinm chloride; a small quantity of sand
(Si0),), silicon dioxide; and then half fill
the flask with water (I1.0). Taste the lig-
ulkd. By means of a rubber stopper, a tube
{(such a8 was bent in Part II, Fig. b),
ring stand, ete., arrange an apparatus as
gliown In Fig. 1. Heat the mixture in the
flask to the boiling point. The heating
ghould he done very slowly 20 as not to
break the flaslk., When the liguid boils,
steam, . e, water vapor, will pass throngh
the tube *“a” and into the bottle “h” where
it wili condense into water and ron into the
dish “c.” The bottle “D” can be a small
preserve jar or the like and the dish “¢”
a common saucer. Taste the water in the
dish. It has a “flat™ taste but iz free from
the =and and does not taste salty. This
water is called the distillate. The reason
that the sgand and =alt Adid not pass over
intn the dish is that sand and salt are not
volatile at the boiling point of water. If
one filtered the solntion in the flask the fil-
trate would not be free from the sodium
chloride, since sodium chloride s soluble

in water, so that to free the water from the
sodlum chloride it would have to be dis-
tilled. The reason that distilled water has a
“flat” tasle Is due to the fact that all the
guses present in natural water are hoiled
away. Distilled water can be made more
palatable by either allowing air to bubble
through it or by shaking it vigorously in a
bottle open to the air,

CRYSTALLIZATION.

If a solid separates from a solution slow-
Iy, it will frequently be found to consist ot
regular masses ealled ervstals,. The more
slowly crystallization takes place, the larger
and wore perfect will the erystals be. If
the solution containing dissolved erystalline
matter be boiled so as to leave a saturated
solution (saturated with crystalline mat-
ter) and then cooled quickly, small, irrezu.
lar erystals will be formed. When a =ub-
stance =eparates  from  a solution, either
through rapid cooling eor the addition of
some substance, small erystals or amor-
phoug (non-erystalline) particles form. This
substance is called a precipitnte. In Part [
when to o K.S0O, solation C,H,0H was added
a white precipitate was formed.

In a test tube dissolve some CuSo,. DBoil
the solution for several moments and allow
to cool slowly. Notice crystals produced.
Repeat above experiment, but cool guickly
by allowing a stream of water to flow over
tube., Nolice gize of crystals.

When two substances are dissolved in a
liguid and the resulting solution allowed to
crystallize, the two substances will erystal-
lize separately. Crystals do not contain
golids alone, but have a certaln amount of
witter contained in them. Put a piece of
Cu=0, In a test tube and heat. The CuS0,
turns white and water condenses near the
top of the tube. This shows that CuSo,
containg water of crystallization, Add a
drop of water to the white substance in the
tube., Notice effect.

Place a crystal (dry) of sodium carbonate
({No.00,), which is common washing soda,
on 2 piece of paper. Place a crystal of
CuS0, on a similar plece of paper. Allow
to stand for n day or two. The Na,CO,
will be found all erumbled up and the
CuS0, unchanged. The Na,CO, erumbled up
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because it gave up its water of crystalliza-
tion to the air, This process iz known as
“efflorescence.” Place a small piece of sodinm
hydroxide (NaOH) in an evaporating dish
and allow to stand for several hours. If the
air is not too dry the NaOH will be found
surrounded by a thick solutlon. XaOH on
standing exposed to the air takes In moist-
ure. This process is known as “deliques-
cence.”

HOW TO WRITE EQUATIONS.

When chemists wish fo Indicate certain
compounds they write the compounds by
placing the symbols of the elements, mak-
ing up that compound, side by side. Thus,
copper sulphate is written CuS0,, which
means that a compound of copper and sul-
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phuric aecid iz referred to. To write the H
graphie representations of various com- phurie acid—S0, (H.80,). by replacing two
pounds, which is known as formula writ- H

ing, one must know what “valence” means.
The power of the atoms to unite with dif-
ferent numbers of other atoms is called
valence, An element such a8 ¢hlorine,
whose atom ean hold only one atom of hy-
drogen, 1s said to be univalent. An element
like oxygen, whose atom can hold two hy-
drogens, is sald to be bivalent (valence of
twao); one like nitrogen, trivalent, and =0 on.
Valence iz not only the power of combina-
tion, but also the power of replacement.
Thus the formula of potassinm sulphate
K

—&80, (K.B0,) is derived from that of =ul-
K

hydrogen atoms by iwo of potassium, sine:
the valence of potassinm is one. In the
NO,

case of zine nitrate Zn one atom of zine

NO,
has replaced two Lhydrogen atoms in
(2ZHNO,), hence zine is bivalent. Similarly,
iron is trivalent In ferrvie phosphate, FelP(),;
for the formula of phosphorie acld is H,PO,.
Aluminum is also trivalent in aluminum sul-
phate, Al, (80,).; for two aluminum atoms,
each with a valence of three, replace six
Lhydrogen atoms in 3H.SO,. The valonce of
an element iz represented by a Roman fig-
ure directly above and to the right of the
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symbol of an element. In Part II, in the
tuble of elements, the valencies are shown.,
A bivalent element, like oxygen, unites with
two atoms of a univalent element, but with
only one of another bivalent element. Thus,
caleium chloride has the formula CaCly; but
caleilum oxide the formula Ca®. When a
bivalent element nnites with a trivalent ele-
ment, two atoms of the trivalent element
generally require three of the hivalent one.
Thuog ALO, for aluminum oxide,

Knowing now how to write formulas, one
can easily learn how to write “equations”
representing a chemical change. Thus, take
for example the reaction of H,S0, on Zn.
The equation is writien thus:

H,80,+Zn=ZnS0,4+H,
and read, sulphuric acid plus two of zine
give zine sulphate and two of hydrogen.
The number of elements on one side of the
equation must equal those on the other. In
the above there are two hydrogens, one sul-
phur, four oxygen and one zine on both
gides of the equation. Since the valence of
zine Is two It exaetly replaces the hydrogen
in the H.50,. Take for example:

Zu+2HCl=ZnCl. + 1,

Here there is only one replaceable hydro-
gen, &0, since the valence of zine is two,
two HCI's must be taken. To become pro-
ficient in writing formulas and equations
one must constantly practice writing out
all kinds of reactions and compounds, hear-
ing in mind (o always have the equations
equal in gunantities on both =ides, and that
the eorreet nnmber of replaceable elements
be taken to satisfy the combining substanee.

OXYGEN.
Eymbol 0. Valence 2. Diseovered hy Priestly
in 1774.

In the Iree state oxyzen occurs in the
air, mechanically mixed with about four
times its volume of nitrogen. In combina-
tion with other elements it is found in large
guantities. It constitutes 44 to 48 per cent
of the weight of the earth's crust, 88.89 per
cent of water and about 23 per cent hy
weight of the air.

Heat a small quantity of mercuric oxide
(HzO) in a test tube of hard glass., The
oxygen i8 driven off while the mereury eon-
denzes on the sides of the tube. The equa-
tion representing the reaction is:

IHeO=2Hg 40,

Lisht a small piece of wood, blow onut
the flame, and while the wood is still glow-
ing plunge it quickly into the test tube. It
immediately barstz into a flame of a very
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bright color. Notice how much quicker the
gtick burns in pure oxygen thun in the air.
Clean ont the test tube as well as possible,
If any Hg remaing on the sides put a little
HN(, into the tube and warm, when the Hg
will dissolve. Clean out the tube well with
H:0 and dry. Repeat the HgO experiment,
uging potassium chlorate (KC10,) in place
of HgO. On heating KC10, it melts, and at
about 400° (Centigrade) decomposes with
brisk effervescence, giving off oxygen and
potassinm chloride:
KC1I0=K(C1+30 ;
Try glowing splinter experiment as above,
Next arrange an apparatng as  shown in
Fig. 2, using a hard glass test tube (A).

Partly fill the test tube with KCI0, and
manganese dioxide (Mn0O.), using one-third
as much MnQ, as KCI0, Heat slowly
and pass the evolved gas into a wideanonth
bottle or rruit jar, as shown in Fig. 2, hav-
ing filled the jar with water and set in the
tube (B) over the collector (C). When all
the water Is displaced slip a plece of eaml-
board, vaselined on one side, over the mouth
of the jar, and then set unright on the
beneli: the vaselined cardboard prevents the
gas from escaping. Collect three 14-pint jars
full of gas, Into one jar plunge a red-hot
jfron wire. Into the other put burning sul-
phur, The sulphur is put on the spoon
ghown in Fig. 3, and then the spoon put
into the flame of the burner. When the
gulphur burns, the spoon with it on is put
into the jar of oxyzen. Into the third put a
glowing piece of charcoal, or zine and sul-
phur heated, by means of the holder shown
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in Fig. 3. The KCIO, and Mn(, decomposes
us follows:

(1) 2MnO,+2KC10,=2KMn0,+Cl,+0,

(2) ZEMnO =K Mn0,+4Mn0.-0,

(3) E.MnO,+Cl,=2KCl+ MnO:+0,
MnQO,+KClD, decompose to form oxygen at
about 200° Centigrade as compared with
400° with KCl)y alone. From the above ex-
periments it ean readily be seen that oxy-
gen is a colorless, odorless, tasteless gas,
It is somewhat heavier than air and 16
times as heavy as hydrogen. It is conden=sed
to a bright blue liquid at a temperature of
1187 Cent. and 50 atmospheres pressure. As
the above experiments show, oxygen is an
energetic supporter of combustion. Oxygen
is the power of life; without it we would
die. It is the only part of the air that sup-
ports our life.

Fire or comnbustion Iz produced by the
union of the fuel with atmospheric oxygen,
Before a substance can unite with oxyren
it must be heated to what iz termed its
kindling point; to produce flame, it must he
changed into gas. A flame is burning gas.
In & bunsen burner we have oxygen enter-
ing at the base, through the holes, Into the
burner where mixing with the gas it pro-
duces a non-luminons flame. On covering
the holes and thus keeping out the oxygen,
the flame is a smoky one, since the carbon
and gases In the Aame have not oxyvgen
enongh to heat them up. In the next part
we will study more fully the bunsen burner
under the title of “Flames.™

Oxygen plays just as important a part
in the operation of our conl stoves as it does
in the flame of a bunsen burner. Referring
to Fizure 4, we have the air (oxygen) en-
teringe at the bottom of the fire and, uniting
with the eoal (earbon), forms CO, (earbon
dioxide)., Asg the CO, passes {hirouzgh ihe
hot coals it is reduced to (CO) earbon mon-
oxide (Di=2; mon=1). The CO burns at
the top of the bed of coals into the familiar
blue flame, uniting with the oxygen of the
air above ihe conls to form CO, again:

2C0+0=2C0,

In the next part we will take up flames,
Centigrade and Tahrenheit thermometers,
and hydrozen and its properties.

-

The firet disnster at sen to be reported by
wirelegs telegraph occurfed on the vessel
“Campania” when just off Nantucket, re-
cently. An inrugh of a terrifie sea had seri-
ously injured ten steerage passengers. Ar-
rangements were made to give the wvessel
medical assistance when she arrived.
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HOW A TELEGRAPH CABLE IS5
LANDED

The new Atlantic cable was successfully
landed on the Irish coast, recently., The
cable was handled hy the cable ship "“Cam-
bria,” of 1,954 tons gross register and able
to carry 800 miles of deep sea cables,

When oue of these heavy eables is to
be landed, two light ropes are brought
ashore by boat from the eable ship, which
is anchored some distance out. One of these
ropes is passed around a pulley firmly se-
cured in the ground and is then spliced to
the other repe. The ship, on being signaled,

Landing the New Cable

hauls on one end of the rope and so draws
in to the shore a heavier rope attached to
the other end. This passes around the pul-
ley and I8 drawn back to the ship, drawing
to the shore the cable which is attached
to it. The cable passes over a number of
barrels placed at regular intervals between
the vessel and the shore. The illustration is
by courtesy of Mr. A. Murray, of Waterville,
Ireland.
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MECHANICS FOR YOUNG AMERICA

ANOTHER ELECTRIC MOTOR

This form of electric motor is  used
largely in Fnglamd in the form of an indi-
cator, It iz very easily made and if yon
have an old electro-magnet will eogt about
nothing,

A large soft-iton wheel is mounted on
an axle with a pulley-wheel om one end

Electric Motor
aml a cirewit hreaker on the other ecmdd. The

tecth on the eleenit-breaker must be the
e number gz on the soft-iron wheel,

The electro-magnet is mountel =o that
ite core is level with the axle and in a
line with 1the wheel, One wire {rom it is
attached to one Linding serew aml the other
enil iz zroumnded to the iron frame that sap-
ports It, This frame iz connected to the
frame supporiing the wheel, A sinall hrush
presses on ihe cleenit-reaker and iz econ-
nected to the other binding serew,

In the diagram A represents the iron
wheel; B, the hrash; C, the eirenit-lweaker;
. the mazuet. The wire conecting the two
frames is shown by a dotted line,

To =tart the motor, attach vour battery
to the serews amd tuarn the wheel a little.
The magnet attracts one of the teeth on the
wheol bt as sonn ag it is parallel with the
core of the magsnet the cirenit is hroken
and the momentum of the wheel brings
another tooth to he attracted.

Ta reverse the motor reverse the connecs
tions and start the wheel the other way.
Be sore ihat the frames are scerewed down
well or the motor will ron jerkily and
destroy the connections,—Contributed by T
Crawford Curry (14 years old), Brockville,
Ontario, Canada,

USE FOR AN OLD CLOCK

Remove the hair spring of the clock, and
fasten a spring to one end of the paw! and
o small wire to the other end. Make a slit
in the case of the clock opposite the pawl.
Fasten the spring on the outside in any
convenient way and pass the wire through
the slit to an eccentric or other oscillating
hody.

To make the dial, paste a piece of paper
over the old dial, pull the wire back and
forth one hundred times, and make a mark
where the minute hand stops. Using this
for a unit divide up the whole dial. The
hour hand has an inner cirele of its own.

(]

Revolution Recorder

Put the alarm hand at a little before twelve
and wind the alarm, When the alarm is
unwound the bour hand starts on a new
trip. The clock I nsed was put on an ama-
teur windmill and when the hour hand went
around once 86400 revolutions or jerks on
the wire were made, while the minute hand
recoridsd one-twelfth of this number, or 7,200,
—Contributed by Richard H. Ranger, 19 W,
10th street, Indlanapolis, Ind,
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TO MAKE AN ELECTRIC PIANO

Make or buy a table about 3 ft. long and
a foot or more wide, and about 214 £, high.
Nail a board (A, Fig. 1) about 8§ in, wide
and of the same length as the table, to the
table as shown in the illustration. Paint
the table any color desired.

Purchase a dozen or so battery electric
bells (they are cheaper If bought by the
dozen) and screw them to the board. (See
Fig. 2.) Arrange the bells in the scale
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another wire attached In the same way; L is
the ecarbon wire running from the batteries
to I; M is the zine wire running from the
botteries to wire J; O indicates the bat-
teries; P is a wire ruoning from J to one
post of a button; Q is another wire running
from the other post of the button to one of
the posts of the bell; R i= a wire running
from I to one post of the bell, When the but-
ton 8 ix pressed, the bell will ring. Each but-
ton should be connected with its bell in the
same way, One battery can be unsed with

D
BB a8

Details of Electric Piano

as shown at BB, Fig. 2. Bore two holes, near
the posts of each bell for the wires to pass
through.

Buttons for the bells may be purchased,
but it iz cheaper to make them in the fol-
lowing way: Take a piece of wood and cut
it round, about 215 in, in diameter and 4
in. thick (Fig. 3) and bore two holes (C and
D} through it. Then get two posts, about
an inch long {battery posts will do) and put
them through the holes as at Fig. 4. Cut
out a piece of tin, 8 in. wide, punch a hole
through it and put it under post E, Fig. 4,
g0 that when it is pressed down, it will
touch post ¥, Fig. 4. It may be either nafled
or screwed down (G, Fig. 4).

Make two holes in the table for each but-
ton and its wires (H, Fig. 2). Nail or screw
the buttons to the table as shown at Fig. &
with the wires underneath., The connec-
tions are simple: I in Fig. 6 is a wire run-
ning from one end of the table to the other
end, attached to a post at each end; J. is

eack bell if preferred.—Contributed by Vin-
cent de Ybarrondo, 1148 W, 25th St, Los
Angeles, Cal.

i i
- -

HOW TO MAKE A TELEGRAPH IN-
STRUMENT AND BUZZER

e —— ey

The only expenditure neceszary in con-
atructing this  telegraph  instrmment  is
twenty-five eents for a dry cell hattery, pro-
viding one has a few old materials on hand.

Procure a block of wood about 6 in. long
and 3 in. wide and take the coilz out of
an old electrie bell. If yon have no bell, one
miay be had at the dealers for a small sum.
Fasten these eoils on the blocks at one end
as shown in Fig. 1.

Cut a piece of tin 2 in. long and % in
wide and bend it so the end of the tin
when fastened to the block will come just
above the core of the coil. Cut another
piece of tin 3 in. long and bend it as shown
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Fig. 2

Home=Made Telegraph Instrument

at A, Fig, 2. Taeck these two pleces of tin
in front of the voils as shown in the illustra-
tion. This completes the receiver or
sounder,

To make fhe key, cut out another piece
of tin (X, Fiz. 1) 4 in. lonz and Dend it as
shown. DBefore tucking it to the board, cut
off the head of a nail and drive it in the
board at a point where the loose end of the
tin will cover it. Then tack the kex to the
board and connect the wires of the battery

ONE-MAN ENGLISH MOTOR BUS

as in Fig. 1. Xow, move the colls back
amd forth until the elick sounds just the
way vou wish amd you are ready to begin
on the Morse code.

When tired of this instroment, connect
the wire from the coils to the key to point
A and the one connected at the point under
the key to B, leaving the other wire as it
i, Dy adjusting the coils the receiver will
begin to vibrate rapidly, causing a buzzing
sontud —Coutributed by John R, MeConnell.

“The Bus Scats 32 Persons''

(ne English firm has brought out a nov-
elty in a motor pmnibus the vehicle being
entirely in charge of the driver. The on-
trance is at the front, the upper deck heing
reached Ly the usunl winding stalrway,
hence all whe enter or leave are seen by

the driver who =sits opposite one side of
the entrance. The bus seats 32 passengers
who place their fare in a2 box on boarding
the car.

The omnibus has heen well patronized
from its first appearance,
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Judge

Liquozone by What It Does.

The First

Bottle Is Free.

No testimonialz are pnblished on Liguo-
zone, We prefer to buy the first bottle,
and let the prodoct itself prove itz power,
A sinple test will do more to convince you
than any argument or claims. We ask you
to learn, at our expense, what this wonder-
ful product means to you.

If you are sick, use Liquozone to get well,
as millions have done. Learn what it does
that other remedies have not accomplished.
1f you are well use it to keep well; to ward
off germ attacks and as an invizorant.

What Liquozone Is.

The virtues of Ligquozone are derived sole-
Iy from gases. The formula is sent to each
uzer. The process of making requires large
apparatus, and from 8 to 14 days’ time. It
is directed by chemiszts of the highest class,
The object is to go fix and combine the gases
as to carry into the system a powerful tonic-
rermicide,

Contact with Ligquozone kKille any form of
disease germ, becaouse germs are of vege-
table origin. Yet to the hody Liquozone is
not only harmless, but helpful in the ex-
treme,  That is it main distinetion, Com-
mon germicides are poison when taken in-
ternally. That is why medicine has been
so0 helpless in a germ disease., Liguozone is
exhilarating, vitalizing, purifying; wyet no
disease germ can exist in it ’

We purchased the Amerlean rights  to
Ligquozone after thonsands of testz had heen
made with it. Ttz power had been proved,
again and again, in the most difficnlt germ
disenses. Then we offered to sapply the first
bottle free in every disease that requived it
And over one million dollars have been spent
to announce and fulfll this offer. -

The result iz that 11,000,000 bottles have
been used, mostly in the past two Years.
Today there are countless cured ones, seat-
tered everywhere, to tell what Ligquozone
has done,

Fut so many others need it that this offer
is published still. In Iate years, science has
traced scores of diseases to germ attacks.
0ld remedies do not apply to them. We
wish to show those sick ones—at our cost—
what Liguozone can do.

Where It Applies.

These are the diseases in which Liquozone
Itas been most employed. In these it has
earned its widest reputation. In all of 1liese
troubles we supply the first bottle free.
And in all-no matter how diffiecult—we offer
each user two months' further test without
the risk of a penny.

Asthma Fevers—Gall Stones
Abscess—Anaemin Goltre—Gout
Bronchitis Hay Fever—Infuenza

Blond Poison

Bowel Tronhles
Coughs—Colds
Consnmption
Contaglons Diserses

La Grippe
Lencorrhen
Malarin—Neuralgla
Piles—Quinsy
Rhenmatism

Cnncer—Catarrh Berofula
Divsentery—Diarrhes Skin Discases
Diyspepsin—Dandrofr Tuberculosis

Ecgemn—Erysipelns Tumora—Tleors
Throat Troubles,

_Also mast forms of the following:
Kidney Troubles Liver Troubles
Stomach Troubles Women's Diseases

Fever, inflammation or eatarrh—impure or pol-
soned Dblood—usnally Indleate n germ nttack.

In nervous debility Tiguozone act: gs g vital-
Izer, accomplishing remarkable results,

50c Bottle Free.

If you need Liquozone, and have never
tried it, pleaze send wus thiz coupon. We
will then mail yon an order on a loeal druge-
gist for a full-size bottle, and will pay the
druggist onrselves for it. This is our free
gift, made to convinee you; to let the prod-
uct itself show you what it ean do. In jus-
tice to yourself, please aceept it today, for
it places you under no obligations whatever.

Liquozone costs 50c, and §1.

CUT OUT THIS COUPON.

Fill 1t ont and mail it to The Liguozone Com-
pany, 4554 Wabash Ave., Chicago.

DT AINPARE T8, v oo s smiw e i s i i

I have never tried Liquozone, but If yon will
supply me a He botile free I will take it,

Glve full address—write plainiy,

M 31

Note that this offer applies to new users only.
Any physlelan or hospital not yet nsing Liguo-
zone will be gladly supplied for a test. .

Please mention Popular Mechanics when writing Adverlisers
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LOVUIS Co.
SCIENTIFIC INSTRUMENTS

We supply complete apparatus to cover course in

0. T.

Chemistr dy for Mechanics, locluding bunsen burner,
glass and rubber tubing, ring stands, test tubes,
platioum wire, chemleals, ete.

59 FIFTH AVENUE,

=

NEW YORK CITY.

SEE THAT BALL?

This New All-Metal-Ball-and-
Socket-Bwivel-Joint ORN
CONNECTION will Itively
improve your PHONOGRAPH
or GRAPHOPHONE, Fits all
Edisons and new Columbias,
Price 50 C'ts Postpaid,
-—Hltl"ILI‘Hﬂ COMIP S hY—
—lnyentors and Sole M'f'rg.—
8556 N. dth Ave., (.-I'lIlZ'AI‘_uﬂ

TIZ-IT

Trade Mark
Cat 1% Size)

BE YOUR OWN BOSS

MANY MAEKE §2,000 A YEAR

Yoo have the same chance, Start o Mail Order Business at home,
Wa tell you how, Money coming in daily. Enormous profita.
Everything furnished, Write at once for our “Starter’” and FREE

particulars.
P. M. Erueger Co., 155 Washington Bt., Ghim,lﬂ
BIG MAI FRE EL‘“”‘J‘?GTJ
magnxlng ofg year oo
'|.rE|.I ned we will |: ju.'"'
amein THE AGENTS: D

- ||-F' TORY free.  You will get h'un-lrvldl of Free Sam
i vy descriptiom, mech ss Beoks, r

Eures, M oveltien, Magastlnes, {k-rﬂ-l Hnl-l-nlhnl.ﬂ. Artloles,
From Hriun all seer tha U, H. You wlllakio get the con-
gof 51X BOOES FREE se follows: Haw éo Hygme-
Ari of Love Making, Gulds io Fortuns Telllsg, He

uiiet loh, Black Art. Morssosism . IONT
MI5E THIR OFFER, Wrlis tolay asd enclose 10 cenin,

THE GEM, Buchanan, Mich.

“SI'IOP NOTES”’

200 Pages
386 Illustrations
PRICE 50 CENTS

POPULAR MECHANICS

You Cannot Lose

If you buy Kansns Qo-Operative Refin-
ing Co. now while & is selling

at 7 Cents Per Share.

PAR VALUE $1.00. It will sell at 13 centa or hi
within & very short time, with o 1“

good prospects
luilllng at O cents to $L.0Y and paying Big Dividends
s

before you know it, This is & great independ-
ent oil refinery, strictly co-operative and hes great
prospects, This compiny owns a ¥ery valnable refining
site and some of the best oil lands in Kansas and has
agreaments with oil companies to supply at least SU)
barrels of crude oll per day. Only & limited amonnt of

wtoek for aale a. t present price. lu;r Mow, If you want
to make good big money. Write o {}u-dpnrntlru He-
fining" prospectus. Don't Wait. .El.d.d

UNION SECURITY COMPANY,
481 Caff Bldg., - CHICAGO, ILL.

NEW MECHANICAL IDEAS

sSL luﬁ..l'!\t_.r BAG—A waterproof bag 8 ft. 3 in,
long by 27 In. wide, containing an air mattress which
inflates to a thickoess of 2 In., leaving plenty of
room for blankets. The plllow IS alzo inflated aud
attachable, Extra pocket at the foot  and
warm pocket for the feet. Can be used on a bunk
or in the open air upon the ground. The Bporting
Goods Dealer says: “Where the covering goes over

Sleeping Bag

the shonlders there i= a fullnegs of fifty-five Inches
which Is gradually reduced to thirty-six inches at
the foot. Thiz affords ample room for a large
man to wrap himself up in blankets and yet move
around freely.”

Is Your Sight Failing ?

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

MASSAGE.
I am in my seventy-ninth year, and have the Sight EeBtﬂ-rEl* and
yourselves to thank tor renewed eye-sight.” (Testimonial 17
] wish I could impress every one afllicted so they Wﬂ'“ld give

the Restorer a trial.”™

{Testimoninl 244}

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMPANY, 2 4 Broadway, New York

FPlease mention Fopular Mechanics

when writing Advertisers,
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I.'il.sol

SPECIAL ——r=——

light from an ordinary (as or
e Engine. Write for

_m GAS ENGINE GENERATOR

lletin.

Rochester Electric Motor Co.
28 FRANH STREET

ROCHESTER, N.Y., U.S. A.

Che MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

1 to 75 H. P.
128.138 Mottt St. = New York

KEROSENE OIL ENGINES

MARINE. STATIONARY, PORTABLE.
No Danger, Maximum Power, Lightest Welight, Simpls,
Reliable, nomical No Batteriea, Self-lgnition by ocom-

preasion. Fuolly Guarantieed. Write tor Catalogue P. ML

International Power Vehicle Company
253 Broadway. NEW YORK.

GET MONEY-1DID-80T $:30 27

Bmith of Pa,
{ulul. lnull Iﬂ'-ﬂﬂ iart as th did—that's snsy—
1l handreds umnm—unu- dally—money soming In
- =goodn .;:n‘l:rllh P-;”rﬂm:m where bhave tahlewnrs,
s, walohes, jowe ke Platlng Man.”™
Il - I"\ P‘I‘HI-I;I'I. outfes, all alzes, beavy -pln‘; -“r-

an pars gald, dl'r-r yalckle metalplating,
!:l;’;ll o naw md;;-:-n process, I‘“l‘[?ﬁ“

T experian L]
anwm;:'powﬁ Own and Hoss s L..qu-

= =8t home nri.rlral:ll.-llnr part tlme that
" pays 815 to 850 weekly. Writs loday

for new offer, ﬂ."l-l. aed handreds lstiprs from succrssful agente—fres
uamimm Works, 103 Mismi Bidg Clnclanatl, 0,

Gasoline Engines -«
CASTINGS

AUTO, MARINE and STATIHONARY

ARE you in

the mar-
ket for Gaso-
line Engines
or Acccssor-
ies? We con-
duct a real
Bargain, Flace
on these linex.
Write us.

Bookle! on Request.
L. W. BILLESPIE & COMPANY, marion, IND.

—— =

15 Days’ Trial
on this Engin _

b t required, W
Toinhn tup:::n;:inﬁl:hln 1,000 m o

vt h:wn Bpark Immﬂm
daye, §1.60 each, I

. 1 vy i Second-Hand Engines all Sizes
& " T ) McDONALD & ERICKSON,

36 West Randolph St., Ghicago. |

You Can Make

BIG MONEY

'!"lti M:r New PRIZE VENDING MACHINES

th
mdwm: ;‘an.'“ ﬂ"%‘lﬁiﬂ:’nﬂ"‘aﬁ uﬁd'i;rnhﬁu foce

Tlﬂi. l. IHIIIIIII!, 29 Bouth 3rd Street, H"ll, Pi

Three Styles—All Sizes,
Feed Mills. Saw Machines, sto.

LOWEST PRICES

Write for descriptive circulara
and price list. Agents Wanted,

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

-W Giasoline Engines

POPULAR MECHANIGCS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

daTy

STATE

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

ments of

Please mention Popular Mechanica when writing Advertisers.
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on earth for the money, in fact,
Two cycle, jomp spark, no valves, goars, ete.

both marine and stationary up to & H.

terms will surprise you. A

WONDER GASOLINE ENGINES

THE ENGINE OF FEW

A8 onl third the parts found in other engi The strongest i
H ih for © - a ;:Im;h Imld I:n apﬂ‘merﬂx

The teatimonial attached is m romarkable showing. You can nse the
“Wonder' with the same resalt. Wo manufscture engines for a
P, Bend for catalogus. n{"r
ne agency proposition for you.

The R. M. CORNWELL CO., 408 So. Salina 5t., Syracuse, N, Y.

PARTS,

lag 750 gullons sk sn sversgs of 45 feat
40 mximees, si mo expenss of lew
pon ookl for fael. | chearfully
memd Ehe LIEle Wonder"' & all ithat
wani effecilvd &5 Sdohomlml
pawer.

LT pOS0
]

Tours very bruly,
JLWT

“COLUMBUS”)

%. Gasand Gasoline
Engines

Observe its Simplicity

The cut shows all of the
working parts snd no com-
plicated mechanlsm s con-
° cemied on the back side or
J within the bed. Bend for

- Catalogue No. 63

Columbus Machine Co.

‘ Columbus, Ohio.

ECONOMY
HOT AIR PUMP

Wil pnmp witer from wells, cig-
terns, lakwd, ato., Lo any degired placse,
Doed away with the oocert In wind-
mill and the unreliable gascline ag-
gine. Huns equally well 1o winter
apd svmmer. No explo-lon; su slme-
ple that & child can ogecats it. -

TEY DAY FREE TRHIAL.
send for lilustrated catalogue.
THOMAS & SMITH, Dept. G-
18-81 8o, Carpenter 8t., Chicago.
288 Hudson 8t., Neow York

SIMPLICITY

GASOLINE ENGINES
Vertical and Horizontal, 13§ to
15 h, p. Bitatlonaries, Portables,
FPumping Outiitsand Sawing Rigs.

GET OUR PROPOSITION

and 1505 catalogue

I,
Western Malleable & Grey Iron Mfg. Co.
R UM et vk wh = Le

Convert Your Bicycle Into a Motorcycle

Wehave a 1% H.P. B'ke Mntor.
Wa sell the et of castings 57 50
& drawingsfur .

W e also have n 24 H. P. sot of castings
Bend stamp for catalogue and full par
tliculars.

EUREKA MFG. & SUPPLY CO.,
BT. FAUL . - - MINN.

I

011
to

CENTRIFUGAL
man invention, said

FILLER.—A
be very successful. Espe-
oil from refuse matter,
placed in a perforated

recent Gen

cially intended to remove
ete.

waste, The mass Is

evlinder which revolves rapidly. Filve minotes are
sufficlent to extract all the removable oll which Is
drained Into a receptacle ready for use,

MANTUFACTURING OPENING.—There {5 a grow-
ing young city In northern Nebraska with an lnex-
hanstible svpply of fine glass sand. The town I8
on a river which affords a water power capable
of doveloping 4,00 h. p. Partieulars ean be had by
pddrezsing Industrial Dept, C & N. W, Ry. Chi-
CAZO,

COUNTER ALARM.—The connter Is anot unlike
those in general nse, Lut has in addition a bell alarm

which sounds whenever 100 counts has been regls-
terad.

WIRELESS TELEGRAPHY.—Young clectricians
are taking great interest In constructing and experl-
menting with wireless telegraph Instruments. Now
that the most difficult parts of the apparntus can
be procured ready made, for a few dimes each, the

wireless fad will receive o great impetus,

—

‘BUY A CAPITAL GAS

And you will not sit up nights worrying about expensive power.

Our sngines are beyond the standard set by older gas
who s looking for the best and most economical power should buy anv engioe
without first investigating the marita of the Capital Engins, Writs for Catalog F.

CAPITAL GAS ENGINE CO,,

ENGINE

engine builders and no oo

Indianapolis, Ind.

Please mentlon Popular Mechanles 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-

g, all of which gave better satisfaction, cost less for repairs and con-
sumed much less fuel than any others 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.
STANDARD OF THE WORLD

WRITE FOR A DESCRIPTION OF THE

. A XS FZ
Marine and Stationary Gasoline Engines

SOMETHING NOVEL AND ATTRACTIVE. BUILT BY

J. H. LAKE, stian: Philadelphia, Pa., U. S. A.

y)

3 $100 The New Pierce (iasoline Mot_nr

It will develop more power on less fuel
than any other mak- in the world....
Bullt on modern lines and np to the very latest practice; mede from the best material, and
with nrdl.n-.rg care will last a life-time,
We have been building Gasoline Motors for over twenty years. More than 12,000 PIEROE
MOTORS are inuse in all parts of the world. 'We know how to, and do, build them right, in
T W
Guarantee Them to Give Satisfaction.
If they do not, send them back and we
will refund your money in full. . . . .

The PIERCE MOTOES arc tho best in the world and cost less than thoe poorest. 'We guar.
antee them agn’net defective material furlife. If {nu want power for aﬁ 'n.ﬂmia.wrlu for
oor printed matter, stating your needs. Wr also buoild other sizes up to 1 ﬁ. s Blao Maring
Motors, Lennches and Auto t8. Bo sure and address

b/ - PIERCE ENGINE COMPANY, - Dept. 2, Racine, Wis.

3 1-2 Actual Horse Power

10 Lights
10 Hours
10 Cents

MaKe Your Own Light

The Farreavgs-Morsg Electric Light Outfit gives
plenty of good light at a moderate cost.

Gas, Gasoline or Kerosene Engines for all purposes,
from £ b, . up.

Cutout complete advertisement and send to

Fairbanks, Morse & Co.,

Monros St., Chicego, Il

Pleasesend me Tllustrated Catalogne No. C 449
Gasoline Engines.

Imay want.....eoeeee- bh.p.torun..____________

Btroet No....
Btate.

Fiease mention Popular Mechanics when writing Advertisers.
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B. F. BARNES’
ELEVEN-INCH SCREW
CUTTING LATHE

For foot ar power as wanted, Has
power orosd feed and compound
rest. A striotly h grade mod-
ern tool. 'We also build & %inch
Iathe, Desoriptive eiroolars of
each lathe upon request.

B. F. BARNES CD.. Rockford, Nl

F CAPACITY 999.995.999

The lamesis Calcelasing Machine Enibesissrically endored tse world over.  Riphd, sexo
s, simgly, durabls, Twa modeit; sxidenl cojer Gnisk, B800 | onidired pliver Snish, wilh

e, BNUED, jrwpaed bn U1, 5. Wrie boi Fres Booliber snd Specisl Offer. Agests wanisd

C.E. LOCKE M'F'G CO. 98 Walnut 5t.Kensett.Towa

Cement

Fence
Posts

Cheap as
wood, and
will
last for-
ever. Mcde
with 8l m-
ple and in-
expensive
toals. Fire
proof, frost
prool wind

prool.

Futer'sl waed:
Tt & Bund
oriirarel, Wik

mmt Wond
e v smtire
¥y, For parci's
writs with st'p

. = -
@ ow @ @

A D,
MACKAY
. & CO,
Chazhar of Dommerce, Chbsage

you are in the market for any kind of machinery

and don’t know where to get it, write

PoPUuLAR MECHANICS

- T PROVYE that Daus® “Tip Top™ i
o the best and simplest devies for mak-
A lng 100 copies from pen-writlen
_ and 50 coplea from typewritten orl-
. gloal, we will um]; completa dupli-
o cator, cap gize, withoent deposit
on ten ( 10) days' trial,
o} Frice $7.50 less trade
LB iscount of B34 TL, o $5 net
THE FELIX S, K. DAUS DUPLICATOR C0D,
Daus Building, 111 John St., New York City

How To Make Mirrors

We have for sold our renowned Mirror Pormulas,
and hundreds cf them at $1.00, and a large oumber at 52.00,
and they are worth the money.

For & short time will make & BPECTAL Pﬁfﬂ.ﬂui 'H;‘

nts and give you ezactly tho ideatical form B
4 o bl el
P

~d you cut out an

i ok oHbE™ W LR H L TRIT R
BTl

G, L. PATTERSON & CO., Chicage, Tli.

GASOLINE WELI: DRILLER.—This {s a port-
able § b, p. machine which will delll to o depth of

600 ft. through rock. T8 nof
casily drawn by owe team,

self-propelling, but

SELF-BOUNCER FOR BABIES.—For the mother
whose baby demands someone’s attention nearly all
the time the self-bonncer will e a  boon, The
bouncer s In the form of o eradle and 2 suspended

Baby Bouncer

by means of rods on a eplral spring which is at-
tached to a benm on broees ot any convenient polnt.
All that the eradle reguires Is a slight push—after
that the spring will Keep it in motion for a long
while—or even the mavements of the ehild's body
are enough to stirt It amd 8o lull Lilin back to rest.
The device can be detached and moved from room
o room, the permanent fastenings for each place,

however, belng uecessary,
FOLDING TRONING TABLE.—A well fnished

board 14 by 52 In. supported by three legs at one
enid, The sleeve board swings out of the way when

not in use, The entire board folds Into a small
gpace, and I8 durable and strong.

“BOYLESS" BOWLING ALLEY.—A system in
which no atendant is required to set up tre pins
and return the balls, The set-up is accomplished
by pulllng a lever, which restores all the plos, and
the balls return by gravity.
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Combination

“Union” =% Saw

(Almost a complete workshop in one machine)

{8 enitable for various kinds of work—rlpping (up to 3% Inch
thick), cross-cutting, mitering, ete., and with the addition of
extra sttachments, rabbeting, grooviog, gaining, dadoing,
boring, seroll-sawing, edge-moulding, beading, ete.

The heaviest, most substantizl, accurate and easlest running
machine of its kind on the markes,

Machines Sent on Trial, Send fer Catalog “A™

THE SENECA FALLS MFG. CO.
102 Water Street, - =« Seneca Falls, N. Y.

HORN CARINET FOR TALKING MACHINES. —
The horn of the talking machine s an awkward, but
essential, part of the deviee. A new invention for
gtowing the horn out of sight and yet in nowise
reducing Its efficiency consists of a eabinet which
supports the mechanieal portions of the machine
while the horn is lnverted and bBldden within the

9 to 13 inch Swing

List price, $85.00 and up acoord-
ing to size. When ready to buy
send for Lathe Catslog and prices

W.F. & John Barnea Co,
1+ Ruby Bt., @ : Rockford.IIL

FOOT and POWER

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

SHEPARD LATHE CO.

; Al31l W, 24 St., Cincinnatl, Ohio
e—
3 Write for Our
Great Offer
Horn Cabinet for Talking Machine

To One Man

cabinet. The mouth of the horn opens at the bottom

of the eabinet and the voluome of sound s diverted ln E?El'}’ Shﬂp

Iuto the room by a deflector secured below and
bhelid between the legs of the ecabluoet,

..Popular Mechanics..
If It’s a Sebastian, It’'s a Good Lathe

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes. send for Catalogue.

, Sebastian Lathe Company, Cincinnati, O

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressure alarm for steam boilers. Whistles when
tu-u'hinh. too low or for hinﬁ prassure. The floats are made of terra cntu:.lrln not :u.l?:w
or fill with water. Will work at any boiler preswure, Bent on li;rpm . ¥You oan try It
biefors you purchass, Mechanical agents wanted everywhere. For full partioolars and
descriptive cironlars, address

JEORUE LANCASTER. = 541 Lexington Ave. = NEW YORK CITY
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HASTINGS COMPOUND

Guaranteed tn stop Sparking. Money refunded If §

don't. Put up in eonvanlent form. 3*; in. lﬂﬂﬂ"‘ 1 &?lﬂi.n mt
W hvve enough confidence in Hastings Compoun |, to mail a fall
8lze eample stick, upon recelpt of sir cents to cover postage.

JAS'I LI N E EFUS, sﬂlﬂ A.‘.nt
54 DEY STREET, N. Y.

Engineers and all persons | AUTOMATIC TICKET AGENT.— An Italian engl-
:‘#I:;Dlﬂl[ he}ltsl:t:!u E‘ritdﬁtuu neer has perfected an arrangement which performs
elr firm’s letter head for the duties of a ticket agent for any line to which
lberal fres ’ﬁmpl‘ prepaid of - it iz adjusted automatically, Take, for instance, the
Pulle-Y-Grasp Naples-Rome line, using 400 diferent tickets. The
for Belts. State kind of belts. machine will manufacture on demand any one of
THE CARDINAL MFG. CO., these tickets, Indlcate Its price; register the price
in a total figure In the manner of a cash register:
Cleveland hio.
= v Ohis total separately the different ltems corresponding tt:
the diferent tickets; number progressively the dif-

Py » ferent tickets; keep aeccount of nomber of tickets
The HANDLE Rule izsued for each class and of the total number; dapli-

cate the tickets on a contlnuous ribbon and stamp
= #|FOR TOOL &Hll I]IE Wﬂlﬂ.

advertisements on the backs of the tickets. The
machine i3 in charge of an employve, to whom the
: : applleatlon for the ticket is made. The machine

: < : R indicates the price; the money i3 handed to the
a5 mnt- each, ll-ﬂ'ﬂ parﬂtuf 4. employe, who turns a handle and the ticket is
Send for clrculars. printed then and there, withont any chapee for frand

J. L I.UCAS 3 Fox St., Bridgeport, Conn, | " "Ishonesty.

SOLDERENE

A new rapld flux and tln combined for solderlag

Plati Gold, Silver, Etc., without the use of 14 idi; Bderans solloes b o= BEW‘&?E&E
nom VEr, . ol uge of solder or aclds. ereng ers any an

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

AUGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK.

THE CHAS. A. THOMPSON CO., « 41 Cortlandt Street. New York, N. Y.

WE WILL SEND YOU &% = ompes

ALWAYS BE EXPLICIT

In the shop, as well as In the doctor's office, there

Bﬁﬁm A'llinrhlnﬂ.llupip&ﬁ'tmﬁftﬂliﬂﬂh- is the constant neecessity of belng aceurate. The
ON RECEIPT OF §10.50 story is told of a doctor who was visited by a
Bend for Oatalogue of Oomplete Line, young foreigner.
ARMSTRONG MFG. CO,, Bridgeport, Conn, “The thing for yom to do,” the physician sald, “is
to drink hot water an hour before breakfast every
morning,"

“Write It down, doctor, so I won't forget it,” said
the patient,

Arvcordingly  the phyeielan wrote the directions
down—namely, that the young man was to drink
hot water an hour hefore hreakfast every morning.
The patlent took his leave, and In a week he
returned.

“Well, how are von frn]hl""
asked,

“Waorse, doctor, worse, If anything,” was the reply.

“Ahem! Did von follow my advice and drink hot

T § e | water an hour before breakfast?”

Mak EWE::»H‘E;E E{'}thg Eﬁs You_ have “I did my best, sir,”" sald the young man, “but I
sATOE :hwn. Start a mall order business at home, | couldn’t keep it up more'n ten minutes at a stretch
Write for our *“Starter” and free particulars. to save me.'

Mgr. W. . Co, 858 E. 23rd Bt., Los .hun-!en, Cal.

GASOLINE SOLDERING IRON AND m""ﬂ““ﬂ"“‘“m“ i ot o

regular work and one for heavy work. No

BLOW TDRCH plicated. MNo pumﬁlm get ont of order, No platinam

ooil to burn out. Never too hot and never too cold. No

wind will blow it out Oan be changed to blow torch
instantly. Osn be carried in any tool kit, or lineman's
balt, Will last for years. Used by tinners, plumbers,
painters and electricians. Guarantesd to give satisfmo-
tion. If your johber doea not bandle them, writs us for
illusteated booklet and price.

EMMELMANN BROS, MFG, COMPANY, Indianapolis, Ind., U. S. A.

Please mention Popular Mechanics when writing Advertisers.

the phyzician
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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. 5. STARRETT

to have.

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

THE L. S. STARRETT COMPANY

ATHOL, MASS,., U. 5. A

INFORMATION GRATIS.

As a rule, engineers are anything but a frivolous
¢lasg of men; buot oceasionally one comes across a
black sheep. Recently a solemn-looking Individoal
strolled into the refrigerating engine-room and asked
Mr. Guppy, the light-hearted second, to give him a
little Information about his engines,

"Why, certalnly,” sald Guppy, *“those two hrass
knobs over there are ealled the jeremididlers, and
that thing lke a distorted mangle is the freezer
Now the jeremididler—eso ealled becaouse of its re-
semblanee to a bolled owl—Iis really generating elec-
trielity fAavored with red earrents—yon understand?
Well, when we stir np the conflicting elements with
a bress poker and an old clay pipe, the jeremididler
Iz connected with the freezer, and, owlng te the
ammonia exteacted from the pipe mixing with the
electricity, it freeges the freezer go cold that we
have to find out the temperature with a six-foot
thermometer, and—"

“My word,” sald his questloner,
ful!™ and he walked off.

“Hear me kidding the old chap?' sald Mr. Gup-
py, with a wink, to the ehief, who had been standing
by. “He's a8 green a8 a4 new cheesce,”

“that's wonder-

“Yes, I've often thought =o' said the chief
guletly, “but he's the inspecting englneer for the
company, all the same.”"—Am, Machinist.

WHICH WAY” POCKET LEVEL
TELLS inan ‘.mtnnt “Which Wagn

% ur work is out. Bee?

in the sign of a silver dollar and three-
elghths thick. Niealy nickeled and pal
ished. To introdoes it, will mail one
for 6) cents in stamps. ﬂnliwr Cata-
loguo froo

j..gﬂ“tp. Wgnt,pd E. C. SMITH, Columbla, Pa., U. 8. A

BALL BEARINCE

HWHNIPFE” PATERTS
THE COMBINATION: A Ball Bearin ud
Cone Combined. Lowest price and best
ing made Lmht. dursble, strone. For tl:.rull
weight, or bath.  For the smallest to the
heaviest worl. All aizea from i Inch up. No
fittlng—just push it on. 10 cents for samples,

PRESSED STEEL MFC. CO.
545 The Brouse, -  Philadelphis, Pa

BFG SELL‘V% ﬁmﬁ’(ﬂ

SENT ON
RECEIPT OF

THE CLIMAX
ALCOHOL (OR GASOLINE)

Every mechanic and electrician, professional or amaieor, aa

well ns every household should heve nl‘lﬂ of thess torches for

?l‘lﬂﬂl] soldering purposes, he price, 66 cents postpaid.
rite for our special offer of one of these torches FREE.

CLIMAX MFG. C0., - - 1 Hart ford St., Boston
STUDENTS NEED

D RAwI N THE DRAFTSMAN

25¢ for 4 months—Cleveland, Ohio
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“DIVINE” WATER MOTOR

CONNECTS TO ANY FAUCET.

GRINDS, POLISHES, BUFFS ANYTHING

Furnishes Power for Bewlng Machines, Small Lathes, Scroll
Saws, Dental Lathes and other small machines. One-slghtn
| Horse Power on 80 1bs, Pressure,

Price, complete, Including Emery Wheel,
Pulley Wheel, Buffing or Polishing Wheel $4_00

and Polishing Composition, etc. .......

$3.50 with this ad will get the Motor.
8Bend us Check, Money Order or C. 0. D,

. SMITH & HEMENWAY COMPANY
- | 296 BROADWAY, NEW YORK.

HOW A PIPE LINE IS BUILT

R. M. Boyle, genernl manpager of the Ajax Con.
tracting Co, of Pittsburg, Pa., which has the con-

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO tract for constructing the opatural gas pipe line
119-121 W.224 St., NEW YORK from Independence to Kansas Clty, Kan., writes

in The Paint, 01l and Drug Review:
SAN FRANGISGO T NEW ORIEANS “We use Italiar labor for (igging the trench.
These men are sheltered in tents and are ecared for
Mot complete line of after the manner of soldiers. TFor the work of
laying the pipe we employ Irish labor. These men
n'l'lW'illﬂ Hﬂt!ﬂﬂls .nd get better wages and we board them In houses

glong the rowte,

suﬂeying lnsments “Building a pipe llne iz dangercus work. We go
Omr Rapid Printing Blue Print Paper has no equal. right through everything. The line 1z lald accord-
The Celsbrated Vandyke Solar Paper for Bloe and inr to surveys, stralght as the crow flies. It doesn't
Black line prints. Send for sample prints. do to make many turns. If we go throungh a farm-
ALL B00DE WARRANTED yard and there iz a blg, shady oak in the way,

though it may be dear to the farmer's famlily, out
comes the dynamite and the plpe lne pgoes on.
When we can't get a right-of-way through some
man’s land, we glve a bond and go on. Sometlmes
the owner sits on the fence with a shot-gun. Then
we arm one of our men, too, and he rldes on the
first wagon with the driver. Sometimes the farmer
ghoots ard sometimes he doesn't. In any event the
plpe line proceeds. Those Ivizshmen we employ form
an army of 400 men and they are ready for anything
that may come, If an attack I8 made In pombers.”™
—_—

BROTHER LIKES «POP,”

WRITE FOR CATALOG "7''—{18-pp, PROFUARLY ILLOST'D,

g Cabinets,

Tables, Drawing

Filin

htin

Ope of onr readers In Nebrazka =ends us a letter
from hiz brother inm Ohilo, which says: “My Dear
Brother:—Your ¢slecmed favor of the 26th ult. came
duly to hand, alse the maguzine Popular Mechanfies,
Why did vou not tell me years ago about this maga-
glne? I have had but little time to look It over, but
every page i3 so Interesting to me that T hasten to
make remittance so that I ran have It coming direct
every month.”

Hluo‘l'rlnf

rda,

Manufacturers of Various Styles and
Blue Frint Frames, Eto.

FRITZ & GOELDEL M¥FG. CO.,
P9 Alabamna Etreet, Grand Rapids, Mich.

Send for Iustrated Catalogue or ask your jobber.

Sizes of Drau

Boa

KEUFFEL & ESSER COMPANY

OF NEW YORK
111 East Madison Street Chicago

DRAWING MATERIALS
SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule.




Running

'H

every oot fall used, Kighty per cent efficlency developad. B[
plants in successiul operatlon, Large plants ler towns, lostitotions, rall-
road tanks and irrigatios. Catalogue and Estimates Free.

RIFE ENGINE COMPANY

" Suite2104, Trinity Building, New York City.
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Water for Irrigation

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

N0 ATTENTION.
Complete System Extending to Stable, Greenhouse, Lawn,

HO EXPENIE. RUNS CONTINUOUDSLY.
Fountains and Formal Gardens.

ates under 18 Inches to 50 feet fall. Elovates water 30 feet for
Ovar

FELTON MOTOR AND DYNAMO DIRECT CONNECTED,

The PELTON MOTOR esses all the advantages
of the famous PELTON WATER WHEEL. It isessen-
tlally a high grade machine of the best mechanical eon-
struction, and Is guaranteed to develop a maximum
power using & minimum quantity of water. Tests at

rnell University show the remarkable efficlency of
malns or
OTF RnYy pur-

B8 f" cent. Adapted for runnlog from cit
Independent water supply, and can be used
pose requiring power. For example, dynamos, dalry

noe mmm.m:fh ing“'d fi Mbh!;:{nn. mpnpﬂmulﬂl
resses, ete., ete. Send for
Rnd prices of varlous sizes, e 2

THE PELTON WATER WHEEL CO,

133 Main Bt, SAN FRANCISOO.
145 Liberty 5t., NEW YOBEK.

IT WILL

PAY YOU! TH_E B

UWSER

Handles
All
Grades
and
Kinds
of
Lubricating
Qils

BINGLE BQUARE CABINET

NO WASTE, NO OIL - SOAKED FLOORS
e e e

The “OILER" s azact]
AT ORE STRONE Aty flled
ovarfl 3

Fifty Different Styles. Send for Catalog XiI.

———

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

i e

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

proposition; we have It. Guarantee
It to work satisfactorily.

Tellusabout the formations, depth

Tellusabout the formations, depth, diameter holes;
will send printed matter and can save you money,

YOUR INTERESTS AND OURS ARE IDENTICAL.

A%y THE AMERICAN WELL WORKS,

= AURORA, ILL., U. 8. A.
CHICAGO, ILL. DALLAS, TEXAS®.

FPlense mention Popular Mechanlcs when writlng Advertlsers.
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Dynamo and Motor
Bargains

We carry in stock over 600 machines
in all sizes from ¢ to 100 horse power,
both new and second hand, all guar-
anteed. Small factory equipments out

specialty.
NO ONE

Can sell you a first-class machine for
less money. We repair all makes.
Send us your inquiries,

Guarantee Electric Co.

CHAS. E. GEEGORY, Pres.
153 to0 159 8. Clinton St..
CHICAGO

AR

STEEL SHOP BARRELS

For Foundries. Factories, Machine fhops, etc. In-
tended for ecarting and storing heavy fictings,
castings, parts of valves, etc.

BIZE~I18 inchea diameter, depth 28 inches, Shell made from
single sheet 1-!3110, 16 guuge E:PBL hnviln:*uul one riveted
side spam. Hottom stumped from a single te of No. 8
BATZE :ﬁel. to form fla 1 inch desp, which js riveted to
tha shell and with & 1 inch corrngation @ inches from the
center, barrel bound st top -vith 1§ x % inch steel. Painted
*mk ;J-u.t:lhdn. Weight H.F unds each. Open st top; not

B

te for prices and information to

The Kilbourne & Jacobs [ifg. Co.
Lock Box G Columbus, Ohlo.

——

NEW BOOKS.

DIES AND DIE MAKING. By J. L. Lacaa. Illus-
trated; 100 pages; cloth, $1.00, J. L. Luecas,
Bridgeport, Conn.

Book Intended for shop use., Glves the origin of
dies and direetions for making them in all their
types.  Well illustrated with diagrams. Practical
and convenient,

THE MOTOR LAUNCH -HoW TO BUILD AND
RUN. By W. P. Hartford. Illustrated; cloth;
price, $1.00. W. P. Hariford, Cassville, Mo.
Tells how to bmild and operate a launch sue-

cessfully. Is conclse, free of technlealities and thor-

onghly practical. Explains In detail the operation
of the gasoline engine, including the subjects of fuel,
compression, cooling, mufling, lubrication, ete.

GEMS OF KNOWLEDGE FOR ENGINE AND
TRAINMEN. By T. P. MeCormick. FPocket =ize;
moroceo; price, 50 centz. T, P, McCormick, Wa-
terlon, Ia.

This handy little book gives some valnable in-
structlons to tralomen, exhausts the wse of the air
brake and the train air signal in a serles of gnes-
tions and answers and treats of breakdowns, telling
just what te do In emergencies. It is written by a
trainman,

PATTERN MAKING AND FOUNDRY PRAOC-
TICE. By L. H. Hand. Illustrated; 12mo.: over
200 pages; cloth, price, $1.00; full lmp leather,
price $1.050. Frederick J. Drake & Co., Chicago.
A hook written by a practical mechanie for prae-

tleal mechanies, ont of the fund of his personal ex-
perience. Nearly every problem explalned 15 taken
from an actual pattern and the result is & work
admirably adapted to the needs of the ecraft. The
illustrations are numerous and helpfol and the sub-
ject is handled in soch a plain, straightforward
manner that one eannot fail to understand.

ELECTRICIAN'S HANDY BOOK. By Prof. T.
O'Connor - Sloane, A, M, E. M., Ph D Red
leather; gold titles and edges; 768 pages; pocket
hook style; price, £3.50. The Norman W. Henley
Publishing Co. New York.

Thiz handsome veolume covers In a practical man-
ner the entire field of electricity, putting the infor-
mation In such convenient form as to make it espe-
clally valuable ag a reference book. The langoage
i3 =0 elear that the work iz adapted alike to the needs
of the student, the practical worker and the expert
electrician. Beginning with the firat principles of
the subject it ecarries the reader through the ad-
vaneed branches.  Ilustrations are used wherever
they can simplify the text, and altogether there are
610 specially made engravings, Above all the work
is up-to-date and leaves nothing to be desired in the
woy of further explanation.

PRACTICAL GAS AND 0OIL ENGINE HAND
BOOK. By L. Elllott Brookes., 1llustrated; pocket
glze; over 2 pages; 16mo.; popular edition, cloth,
price $1.00; editlon de luxe, full limp leather,
price $1.50. Ifrederick J. Drake & Co., Chicago.
A manual of ngeful information on the care, main-

tenance and repalr of gas and coil engines, including

stationary, portable, marine and automobile engines.

Tellz how to adjost, repair and test engines. Con-

taing nomwerous rales, formulas and diagrams and

over 50 illastratlons. Practical Information for
owners, operators and all others having te do with
gas and ¢il engines.

(Continued on page 1168.)
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Electric Light Plants

Dynsmo, Wire, Fiztures, Switches,
Lamps, ete., all complete ready for
o use.  Very low prices. T 15, 25, 50,
“ 80, 100, 170, 150 llgnts. Thousands in
nse, Send stamp .or eaialog,

STAR DYNAMO CO.
Est. 1594, Jefferson City, Mo,

Battery Telephones oniy $5 a pair

For private lines. Works 1000 1t
Inter-communicating systems up
to 11 stations.

POCKET FLASHLIGHTS

In 4 sizes. Tobular, $2.00; Coat

FPocket, §LA0; Vest Pockel, G |
and $100. Send for eatulog of =
Electrical Snpplies, 9 Park Place,

SMITH ELECTRICAL WORKS, patuste, Ny
A NEW SECONDARY WINDING OFFER

ONE INCH SPARH, Secondary Winding, FIVE DOLLARS
Including sufficient core and magnet wire for the Prim ary. The spark is fat and vigosous, and suitable for
Wireless Telegraphy. This is absolutely the best Coil bargain we have ever offered. We invite correspo

el enee,
NEW ENGLAND COIL WINDINGC CO., Atlantic, Mass.

DYNAMO CASTINGS

CATALOGUE FREEE PRICES RIGHT
Telegraph Instroments, Telephones
Burglar Alnrms, Bells, Posh Buttons, Batteries, Eleotelo

Clocks, Moedical Apparatas, Motors, Fte., Ete.

MANHATTAN EFLECTRICAL SUPPLY OD.
32 Cortland St., New York 158 Fifth Ave.. Chicago

e - m

BIG BOOK FREE

Write to-duy for new valusble 175

Sets of Material or Finlshed Parts Tor the page 1“?!0';. biggest | llustrated
electrical book ever issued, con-

qulﬂ H“nEL II‘I"HEHII I taining hundreds of waluabla
Christinas suggestions. Electrical

PRICE 83.50 AND UP

noveltles are just the thing for

Will uﬁt wix B o, 1: lamps e and boys. This book coptains
rrite for illustrated boaklet B Ellulﬂllii::}nﬂmléﬁczkm l‘qm&;uum
pecin ri- Send #1.25 an ’
PARSELL @ WEED, Bl postage for malling, for Mo

29:031 Wesh 3lst Street, = NEW YORK Bm‘_. this motor andinstructions

for operating. 4. ANDRAE & " .
BUNS, 63 W.Water St Allwankes Wia
OUR SPECIAL SALE
OF WET BATTERIES

A goc wet battery we are selling for ofc
each. Take one or a bundred. Cannok
be sent by mail. A strictly first-class 1

—
7 : 1
n circait batiery for door beils; tele-
phones, etc.  Easily recharged when ,
exhausted. Consists of round carbon,
BOjuare zinc.l!.u and one charge sal
ammoniac. For this manth suly,

ith Electrical Supply Hous
fﬂ':!!l} E.Van Buren 5!.?515::3;;9, JIE IS USUALLY SUFFICIENT

1 GASOLINE MoTogs| || [0 [arnaTaIking

The most perfect motor on the market for

[ ]
motorcyeles and tandems. Also eastings for lght M ach I 'I E .
runabout engioes. Write for catalogue and l

particulars.
C. H. BONG and H. HOFFMAN MFd. CoO.

7192723 Shetfield Ave., Chicago, II. =
] Uses All the
; ] Standard Musical
and Talking
WE ARE SELLING # Records
Tor Electric Ball wann rnrnnss oS00 60.00
ger and Frelght Trains, . b0 o 1 Undoubtedly the
Hl-:lﬁtritﬁll Buoks. ool ~10oto E.00 Best Low-Priced
La H T L T T H
Battery Table Lamoe. e L Talking Machine Made
Carriage and Bicycle Lights., .. ... 3.00ta  6.00
Lanterns and 1 oos t Lights. .. ... Tacto $.00 Complete In every rerpert. Runs with & spring. Has
Battery Mutora and Fans. .. .., eerse.100t0 12,00 gtop and starting lever, governor, and speed regulator,
Electric Door Bells Complete,... 950t0 150 We would not offer this if we did not considir it n prac.
Telephones Complete. . ..., ., vesasa BBl and 585 tleal, well consirueted, satisfactory machine—not a toy.
Tﬂ;ﬁ‘ﬁ’ﬁ{c t:?f:‘r;;uﬂtar jmmaw ......... 1.75 to g.ﬁié 1 s Vel Rkl
- I LT T T v f c
g A o A+ At Ome Hosad Ty Hera
FOAIN IR cssnnnnnan =5, L E
Gas snd Gasolioe Engines. ... . w00 to 1,400.00 GIVEN FOR 6 YEARLY SUBSCRIPTIONS
We Undersell All.,  Want Agents. |  tothis magazine. Extra Records 25c each.
Catalogue Free
OHIO ELECTRIC WORHKS, POPULAR MECHANICS, Journal Bidg., Chicago
Cleveland, Ohio. k.._
" e

Please mention Popular Mechanles when writing Advertisers.
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Faster than an Auto
I Cheaper than a Horse

GET A MANSON||

It is speedy and reliable, adapted

to all roads, and maintained at a
mndente expense, Altachments
designed fur l[easure and wtility

sz us
Fowler - Manson - Sherman

Cycle Mfg. Co.,
Clinton lllll Fulton St:., Chicago, Il J

Peerless Electrio Co.

Dynamo and
Motor Repairing

Bend us a trial order

122.124 So. Green St.
:Ehunn Monroe 1368, ﬂh.inqu, m.

CHEAP WAY to Build INDUCTION COIL

Secondary rections, automna'leally wound : wared and assembled
on tutw. FEach secllon gives 33 to 1 luch spark. Price $4.50
each sectlon.

N. E. COIL WINDING Cﬂ.. Atllntlc.Misl

MOTORS

A PRACTICAL MACHINE —NOT A TOY

$5.00 each
BEND FOR PARTIOULARS

WALSH'S SONS @ C0., Newark, N. J.

rhis Shows Ouar

(1] vlm "
Butt Spark
Magneto

We make other Types for

Ignition
Also
COILS
of all kinds. Write

for prices and full
information

THE TRITT EI.ECTRIC CO., "iNomana’
NEW BOOKS--Continued.

LOCOMOTIVE ENGINE RUNNING AND MAN-
AGEMENT. By Aungus Sinclair, Illpstrated, 430
puges; cloth, 200, Hallway aud Locomotive En-
glneering, New York.

This werk bas been greatly enlarged and brought
up-to-date. It shows how to mamage a locomotive In
ronning different Kinds of trains with economy and
disnateh; glves pluin descriptions of valve-gear, In-
Jeetors, brakes, lubrieators and other locomotlve at-
tachments: treats of the economical use of fuel and
steam, and presents valoable directlons about the
cire, management and repalr of locomotives and theie
vonncctions.  The Informatlon s plaloly glven oaod
cxeellent IHustrations further elockdate the text,

UP-TO-DATE ELECTRO-PLATING HAND BOOK.
By James H, Weslon., Pocket size, 436 illos-
trated; over 2000 pages; popular edition, ful cloth,
price §L00; edition de luxe, fall Hmp leather,
price 31,00, Frederick J. Drake & Co., Chicago.
A mansal of uscfal Information for platers and

ottors who wish to become aequnainted with the

practical art of the electro-deposition of metals and
their alloyvs, Including clectro-depozition of metals,
electro-deposition of alloys, electroplating dynamos,
clectroplating solutions, clectroplating apparatus.

This book has been wrltten to meet the require-
ments of platers desiring a practieal anid yet non-
technleal work on electroplating. The information
given therein has been obtalned  from  ploters of
practical experience, and the coustruction and opera-
tion of the diferent deviees used fn the electro-.
deposition of metals are fully described and illus.
tratid,

.

While looking for “‘trouble,” Home Telephonn
Compuny linemen ran into a swarm of bees housed
in the ~able box at the corner of East Maine and
Vine streects, gsoys the Batavia (N, Y.) News, There
was f short but decisive battle, from which the
linemen came off victorious and the buzzy family
wag brolen up. In the box were found several
potnds of honey, which the men enjoyed. The comb
wae not of heegwax, but of parafine, which the bees
hed extracted from the cable cup within the box,

Wi hove o i plete outfits for residences of nny sz
Feary detall lacludsd; wery bést material;

linnohes. yao ||r-n. io,

almpla

line or Steam eocines need give plonty of power for

tion, ete. e would

noslectrician required.

like to send
in l-.-r:-n:r.wl our new B-page {]atajnglm r!lw‘rih”;“ over 130
Electrie Light Department

, mummer homes, camps, hotels, schoola,
nbsalutely practical.
Ll‘;l‘li all the time, as 8torsge |,m||;r ry incloded, Gas, G
r pumping Wator, siwin 'tlprl-ru'lr refrigern
splar Mechanics who is likely to be

eviery reander of Po
ifforent outfits, Address

RICHARDSON ENGINEERING CO., Hartford, Conn.

Flease mention Popular Mechaniecs when writing ‘Advertisers,
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AUTOMOBILES $100 AND UP

We will mail our Jarge Hlustrated Bargaln Shert of new and slightly used Automobiles ~n
rocelpt of your name fud address. Ths eheet shows aceurate photograpale views of mors
than 30 Autoweblles offered as low as §00. Write plaiuly to

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

ROBERT
Battery Volt- Ammeter

Accurate Guaranteed  Durable
Fornarded prepajd, including case,
upou recejpt of H_ﬂ 0
3 VOLTS SEND FOR
S8 A0 AMPERES I CATALOGUE

THE ROBERT INSTRUMENT CO.
g G0 Shelby 5t., Detroit, Mich

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in , Divisions

A convenient pud practical instrument
for those who usa Primary and B

Batteriss. It range will cover two cells of p lmary ¢ ons
gall o f Btorage Batbery . 1n Des b Bear in lin readinge. Nons
Fnmorable vats 00 stroog contsct poate. .. Price §4.

ELDREDGE ELECTRIG MFG. GO.. Springfield, Mass,
=

“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Relinkle SBparkera on the
Market.

Take the Place of Batteries.

]ump Spark Coils

FOR ALL FURFOSES

Bingle, Double, Triple and CGuad-
ruple for Stationsry Engines and
Automobiles, Guarantesd In every
particular, Fine Vibrator.

SEND FOR PATALODOGUE I
THE KNOBLOCK HEIDEMAN MFG, GOMPANY

BOUTH LEND, IND,

isolene Motors £ Castings

|
ANYBODY Ea
CAN USE IT = S| A complete line from 1 to 10

i | h.p., fur Bieyels, Automobile,

Murine or Biationary, Also at-
tuchauble motor ontlits and Com.
plite MOTOR-OYOLES., Hend
Btamp fur catalogae.

| STEFFEY MFG. CO.,
e, Fhiladelphia, Pa.

= To Gas Enginc Cperators
\ Dynamo Ignition.

Blownauts, sandbe~il®,
glass culs or o her dam-
age spols on ol BF CAS- |
Ings; torn off stems, gplit
of puncturez to inner
tubes vulcanized as
good as new with our
Yuleanizers.

We want to send you
¢lreulars, and what

ot | Motsinger Auto-Sparker
u Stitch = i0=-Time ™ 1, No battery to start or riift,  The original
¢ spoel-cantrolied friction-drive Ny oame.
Vulcanizer Ca, Webta g Driven parallel with enkine shatk. No
for mits. No beveled pulieyor haval
Tnpﬂkt. i(an.. B2-g fiy wheo] necessary. For make and
U. S' A.- break and jump-spark systein. Water

atil dust proof. Fouiy (foanaXTEED,
MOTSINGER DEVICE MFG. CO,
Main Stroet, Pendloton, Ind., U8 A

Also Accessories
W. HOFFMAN MOTOR WORKS

1253 N. Halsted St., Chicago

Engines and Castings
Bicycle, Auto and Marine

FPlease mention Popular Mechanics when writing Advertisers.
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57 Wabash Ave.,

STERLING 2% RADIATOR

For Home, Store, Office, Factory, School, Church, Hall, Depot, Hotel, Eic.

Easily attached to any STOVE, RANGE or FURNACE using any klnd of fuel
Doubles the heating capacity or saves 50 per cent of fuel expense. Insures warm
floors, uniform temperature, continuous circulation, comfort and health. From
50 to 80 per cent ol the heat usually escapes up the chimnpey and is utterly lost.

. - gaves and utilizes this heat. Can be used in adjoln-
TI'IE Stﬂl’]ll’lg R&diﬂtl}l" lng Foom or In room above stove with excellent
results. Constructed on sclentific principles. Does oot Interfere with draaght.

Always satlsfactory. Nothing llkeit. Neat. No other radlator that will admit of
comparisou. Agents and dealers wanted. Write for full description and terms.

STERLING AIR RADIATOR CO.

CHICAGO, ILL.

COUNTRY HOME LIGHTING

Made effective, casy and B to 76 ?:a.r oent cheapor
than kercsene, gas or eleckrie lighta by uaing onr

BRILLIANT

Head Light {ia%‘:)ﬁne Lamps

Ther con be used anywhere by anyona for
ANY T . husiness or hoose use, in or ont
donr. Over 100,000 in dAafly wee doring the
last § years. Every lamp goaranteed. Write
for . M. catalog. it tellsall about them and
our (Fasoline Bystoma.

BRILLIANT GAS LANP CO,
42 State St. Chicago, 111.

TALC DEPOSIT FOR SALE

I own the whole and offer for sale a one-
half interest in what is believed to be the } |
largest known tfale deposit In the United
States, If not in the world. The guality is
fine; the deposit is very close to the sur-
face and easily uncovered and mined. Bor-
ings and outcroppings show a very large
and continuous area, with unusual depth,
Lecated in one of the southeastern states:
loeal white labor good, cheap and abund-
ant, This deposit is of very recent discov- h
ery. The few sample carloads taken out
by hand were immediately sold and gave
entire satisfaction. With the installation
of machinery this tale can be crushed and
loaded f. o. b. for about $3 per ton. For
fuil particulars address

TALC

CARE POPULAR MECHANICS I

ADMIRAL DEWEY URGES BIG SHIPS

“As [ have repeatedly sald, the great lesson of
the war in the far east §s the necessity for bigger
ships and hig guns. In the hattle between the
flects of Rojestvensky and Togo the damage was
done hy the bix gnns. The twelve Inch gun= of the
Japanrse =hips did most of the damage, In my
oplnlion.  One Jeopanesze officor =ald It was an battle
of wireless telegraphy. By means of his sconts
Togo knew long before he saw any of the Russians—
when, in fact, they were a3 hondred miles away—
the eomposition of Rojestvensky's fleet, the forma-
tion of the vesaels, and the course they were steer-
ing.

“If your nre moing to ficht as the Russiang and
Japaneso did, at a range of three miles, anything
gnider a twelve inch gon won't be of mneh use
agalost armor. The elght Inch gun Is not effectlve.”

—_— ——

GIRL A TELEPHONE «LINEMAN"’

Grace Brennamen, the handsome 18-year-old daugh-
ter of the telephone superintendent at Lindsay, O.,
took her father's ploce while he was 111 and help
eoulid not he secured.  Bhe donned a short skirt, put
on a palr of climbers, and went up the poles and
maile the repairs ns successfully as a regular line-
i,

Ball#1 bottle Sarsaparilla for 3504
AGENTS WANTED Best’eiier; a0 ver cent oo

Write today for terms, F, B.breene, 116 Lake Sty

WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and its books, a8 well as back numbars,
and any other book or periodiosal you want,

ROBERT C. ROSS, 1203 Market Street, "Frisco

BE A
WATCHMAKER.

EARN WHILE YOU LEARN, Sod for our Book Frep.
B Ty S o R S e

Please mention Popular Mechanies when writing Advertisers,
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SEND FOR IT JUST PUBLISHED |

: A Book of Tool
Metal Working. i gk o 1 o0k,

MY revised list of machinery cesses for the “ handy ” man, Edited by Paul
and contractors’ equipment . N. Hasluck. 8 vo. (9 1-4x6 1-2 inches), 760
July issue, Is now ready, and covers | || pages with 2,206 illustrations and working
eleven printed pages with location | drawings. Cloth....... viere e B2.50 net,
and prices. |will be very pleased ' ’ ~lc of Tool
to send a copy to you If you will :' The Hand? Man's Bo-k Ma.tcrha

let me have your address. and Processes employed in Wood Working.
Edited by Paul N. Hasluck. 8 vo. (9 1-4x6 -2
inches), 760 pages with 2,545 iliustrations and

Willis Sl‘law, Mﬂﬂhiﬂel‘? working drawings, cloth ........$2.50 net.
171 La Salle St CHICAGO, ILL. The Book of Photography. f’trcaac]:

Theoretic and Applied. Edited by Paul N.
Hasluck. 8 vo. (9 1-2x6 1-2 inches), 760 pages

| with 48 full-page plates and nearly 1000 ilius-
TO GAS ENGINE USERS. , trations. Cloth......cvvvvv...$3.00 net.
to home It may consume we all kno a gasoline en- ThlE. ﬂutﬂmﬂb“f.ﬁ Pﬁ'djca! treatise
gine ig a verry peculor little trick about the size of on The Constm:ho_n
a lard can and as greesy orn the out slde as a lacd of Modern Mﬂtﬂl: Cars. S-eam, Pcl‘rﬁlr Electric
can iz orn the en side and Petrol-Electric based on La Vergne's “L’
if you have one of this kind and have trouble with Automobile Sur Route.” Edited by Paul N.
gaskets blowing out take a plece of ecopper about Hasluck, Specmi edition, enlarged, with 804
B it ok i enf i | | s S Tl e s
i en ¢ 1 gaske

with thick oil and graduly tighten, if it blows ad&?ﬁmhSm‘:glféﬁtam‘.:?:ww?,tfgmanmg;ﬂﬂ'

oot or, leaks send for mee and 1 will ent It recelpt of the price.
4 lift orn and englne h:'.j“ & Descriptivecirculars free, Ask for list of technological books

E. C. Freeman. Greeoville. Texas.

W. T. REENER @ CO.
-t Publishers and Booksellers. %0 Wabash Ave., Chicago.
—

It's the little things that count in the operation of
a gasoline engine. A rusty wire, or one poorly con- | Send three onescent stamps for 5-colos

nected; the leazt LIt in life too much turn of a | PICTURE OFLINCOLN PARHKH BRIDGE
necdle valyve-—or not gqulte torn enough. A little

water In the botrom of the carburetter or generator. W. L. STEBBINGS

Any of these things will canse trouble, as will some-

times o sticking trembler where the jump spark s Civil and Consulting Engineer
used. Engines bave even been known to stop when LICENSED ARCHITECGT

the gazoline tank became empty., All easy fo rem-
edy, when found, but often hard to Ilocate.—Gas Monadnock Block, = = = Chieago
Power. Tel. Harrison 1104 Cable Address Stebblngs Directory Code

1

| Big Catalo.gue Free

The popular Ward Catalogue, very lateast editlon, 1200 pages, &
new book from cover to cover, The catalogue that 18 known every=
where and lked by evéerybody. It has beéen in use for a third of &
century and has made friends in all parts of the world.

Don't bother with anreliable, incomplete catalogues, when you can
get the genuine Ward book for the mere asking. This Is the eata-
logus for wide awake buyers., It's rellable, brand new, complete In
every department, honest in descriptions, and quotes the very lowegt
price for really good merchandise. No cheap goods at Ward's. Cata-
logue No. T4 will prove a money-saver for you

The complete I200-page catalogue,

0 arge very latest cdition, will be sent free,
posipaid, to every grown man or

woman who will cut out this coupon and send to us with his or her 1
namse and address plainly written. We don't ask you to write a
line—only vour name and address. Cur out coupon and mail te

Montgomery Ward & Co., Chicagu.

Cot here, fill in carefully. )
— COUPON >
gend ma FREE and prepaid one copy of your New No, 74 Catalogue for 1006-8. I saw yourad in Nov. Pepular Machanies,
Nama R, F.D No. .
FPost Offiee Connty, Btate,

MONTGOMERY WARD & C0,, Michigan Ave., Madison and Washington Sts., Chicago.

Please mentlon Popular Mechanics when wriling Advertisers.
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S OTHER QUALITIES
. OF SAME SIZE
AS LOW AS $ 60,

F'z‘: CARAT QUALITY LGN s
- A-1-% BOoO ;
$14. DOWN _
$?. PER MONTH

HERE'Sian erronecus lden sbread that ell dealers
dolng & credit business are nHiﬂ o :'I:rp high
prices to offsct their losses,

Tr-s,most ingtallmest-dealers mast and do chargs

two prices—bot they follow ancient methods,
m We have no losses worth mentioning because we
”HHll | refuse t0 do buelnesa with dishonest people &t Aoy
] price and are thus ennbled to sell honest psrsons
““On Credit’ at practically cash prices.

Our mothods will appeal particularly to thess who are
entitled to & “equare deal,'”

Upon request we will gend, subject to rxamination—eXpross
prepaid, & g carat dismond set in mounting lise cot oF in any
standsra 14-kt, solid gold mounting, If rio provea to be in
every way satislnctory pay express agent 1:11. If vou would
rather have goods sent by registercd mail or st firse writing
desire to show that you mean business, send $£14 with order.
Balance may be paid monthly or weekly,

Catalog No. I 71 shows a weanlth
of dismonds from $12 to $1.400,
olzo watches and m general line of

Jewslry.  It'a [ree.
i Ose High-Class
l’lE.rl] erT L EI'C{'?. f.'{ jj:’f??}.ﬁanm

212 (I 71)5TATE STREET CHICAGO
Establizshed 1852 R:upon‘ﬂhlllt-_r. 250,000,000

DON'T WAIT UNTIL CHRISTMAS !

Buy Now, SAVE MONEY AND GET Tae CHOICE

Price Nm!r Holiday Price
$11.25 $15.00
|
|

Gent's Gold Filled Honting Case Watch, Thia Model.

U-Jewsl Blgin movement, (Fuaran 2 years, Ha me-
iy Engraved; Different Designes, '
Bame size and movement in open face case, , ., .5 035
Ladies' Bize, same quality case and movement, . . 02§

Holiday Price, §13.50
All goods sent propaid and money refonded if not sat.
isfied. Remit by B. 0. Order or Hank
Drraft payable to gur n:da':.r it Jooony e

John Allen & Co. The Guarantes Jewelry House
Oak Park, 111.

Please mention Popular Mechanles when writing

WINTER GLOTHING OFFER

FREE SAMPLE and TRIAL PROPOSITION.

If you would have any use for a heavy or medinm

wilght all wool Sult, Overcoat or Ulster, then DON'T

BUY ELSEWHERE at any price, under any clrenm-
stances untilyoucatthlis sdve tout and mall
it to us.  You willthen recelve by return mall, free,
[, postpaid.the Grandest Clothing Ofter ever heard of,
S8 vVou will pet FREE a big book of eloth gamples of
Men's Ulothing, FREE an extra gquality tape
measare (yord measure), FREE a book of latest
fashions, descriptions and illustrations of il kinds
of clothing for men. We will explain why we can
sell at prices 80 much lower than were ever before
known, a mere fraction of what othersc . We
will explain our simple rules g0 you can take your
own measure and how we %ulrantea a perfect AL
You will pet our Free Trial Offer, cur Pay After Re-
ceived Proposition. With the fres outht goes o spe-
cial sample order blank for ordering. return envel-
opes, ete. Yoo can get a whele sull, an extra palr of
PantsandanOvercoat under m.l.fﬂffl!‘l‘fﬂl‘!.hﬂl‘l.bﬂ?!-
HALF what some Chicago tailors would charge for
ene single pair of pants. The offer you will get will
astonlsh and please you, Prices onthe best clothes
mades reduced to next to nnih‘.n* mmTpa.red with
whatyou have been paying. DON'T BUY GLOTHES
untll you ent this ad. out and send to us, and ses
o get by return mall, free, postpald,

OEBUCK & CO., Chicago.
SOLILOQUY OF AN ENGLISH DRUMIMER

q
. 1 what ¥
address SEARS,

The September Journal of Gas and Banitary En-
glneering, London, contains the following breezy
monologue by itz “Practical Man,” who says:

Now don't, please!

It Is really unseemly of you.

You ask me Jovially, “How's trade?"

And you do not even remove your hat!

Pray speak softly and kindly of the “dear de-
parted.”
Trade! My good slr, there's isn't any!

Things are golng from bad to worse,

They are. Plumbing—oh, my gracions!
ing!

Why look you, sir, I was told the other day hy
a traveler that the “‘entting” was slmply awful,

And az for booking orders, he'd been out a week
and eouldn’t secure a single line.

And then the palnting! Graclous,
traveler for one of the best varnish firme in
world makes the same complalnt.

Only a more pitiful one. Yesterday, In a volee
shaken wlth emotlon, be told me he hadn’t bad an
order for three weeks.

Golng from bad to worse—what's the plurnl of
worse? Waorser! There yon have it—that's trade.

The men are out In bhundreds and the employers
view with dismay the rapidly diminishing balanee,

That s §if there ever was a bhalance. In many
cases [t must have been a fearfully attennated
one, I ghould think.

Plumh-

again! A
the

And to save the remnant what Is done? ‘‘Bub-
stitntes™ of every kind are used, and the most
hateful and rolmnous system of long credit offered

and taken.

$5.00 a month to one bright man in each
good-sized shop. Does not interfere with
regular work in the least. Address *Op=
portunity,’’ Room 510—160 Washington St.,

Chicago.
" BECOME A CONTRACTOR

Wa teasls you by mall how to brooms & seceessful Foreman , Baperintemdent
or Comtraotor i Team Work, Greding, Paring and Coment Work, Sewerd, Plpa
Lloes, Canals, Raflrend Construsile, ete.  'Writs for frea booklet. Dept 2
Randolph’s C pondenee Behoal of Comstruotlon Work, Lea Angeles, Cal

L YDEWIrEFers paie,

Ach
ANYWHERE at HALF HAH‘UTM':'TL'REIIIR' FHICEA
allowing rental to apply on prics. Bhipped with
rivileee of examination rite for Catalogne

YPEWRITER EMPORIUM, 202 LaSalle 5t. Chicago
Advertisers,




- The season |s here to

MAKE MONEY

Get started early,
$40 to $75
A WEEHR

Can be made with one of
thaese

I!team Peanut Roasters
and Corn Poppers

|S. DUNBAR & CO.

16-18 No. Desplaines 3¢,
CHICAGO.

$20 to $50 Weekly made

selling this new invention, the

STANDARD ;s FOUNTAIN PEN

Mo ink dropper. No smeared fi.n rs. Notwisted rubber
Fills Taelf () carned in 5 days by retir
earne .
w.igﬂ: $l 78'90 ed busignsarman intA'lhﬂ..
15 earned in firstfour weeks
'rur. $48-00 Hev. B. F. Gel ring of N. 1’?
Spare time only.
$35 80 for a munih's odd hours by
. (3. Jog. Lovelt of Mass.
$5 40 made in First Two Hours by
. Mrs. Mary M. Lennon of Mich.

Our free lessons in seccesstal salesmanshi

make experience unnecessary. We send ul
rtlonlars and figare. 1o prove aAbovs aod many other re~ords.
rite teday. Energetic Agents and Districi Managers Wanted.

STANDARD PEN C0.,1156Baker Bldg., TOLEDO, O.

Catalog Free.

The New

Popular Mechanics

PREMIUM LIST

Fully Illustrated
Is Now Ready

BOOKS FOR MECHANICS,
ELECTRICIANS, ENGINEERS

SHOP TOOLS OF ALL KINDS| |

SPORTING GOCDS, WATCHES, ETC.

Nature’s Coffee Pot

MAKES COFFEE A HARMLESS DRINH.

T you want to own a coffee pot that will separafe the
pure extract fr. m the bitter and polgonous mutter of the
coffes bean, leaving your cup of coffed a8 harmless as a
glass of water? Th'nk what this means Lo Fou You can

drink ail the  offes you wish with none of the bad effects

that 18 & common to coifes when made i{no the old
Inshioned pot

We wonld llke to toll you all abhout « Nat aré's Onflfaa
Pot," 1t wonderful worklngs aod the clever way it trans.
posed coffve into & drook a8 bDeslthy apd barmless as
water from a running stream.

sxatur s Coffee Pot™ 1s & plece of art, it 18 made from
the famons *Polllon Wara” with it many co or tints of
glaze, =ells for $2.00. Send us your address for further
paridculars.

POILLON POTTERY WORKS, woohocks: . |

START A MONEY MAKING
SCHEME OF YOUR OWN

And here I8 how it can be done  Let me ship ¥ou one of
my Electric Floss Machines and you can immediate-
Iy zomm-nee turilog SUGA K ioto DDOLLA Ks—bhere
Ia the proof.

Une pound of Snzar costing 5 cents will make
16 hags of Candy Fioss; nt & cents per bag youn
miaks 75 cents profit on every 5 cent invest-
ment—at this rate you ean make your dollars
earn you $12 each.

There 1z an opening In every Town and City of the
Tnited Sta'ed §i r 8owe enterprising Mao or Woman 1o
firn A good income by operaling one  r moré of my
("andy Floss Ma-hines. Fr quenilv a8 nuch as 850.00 a
day Las been made from ore of these p achings.

For furti er paricnlars, addre: s,

SHAFFER CANDY NMACHINE CO.
Suite 19, 245 Broadway. New York.

—515. 0
LIST REFRIGERATORS $6m21
@————  Factory Closing Out
SALE

Price less than cost

to manufscture

White Enamel Lined, Zino Linsd
Galvanized Btesl Lined
Charcoal, Granite Hook Filling
Cold Air Bpaoce

Our prices $5.00 to $8.00 Less than Department Stores

BENT ANYWHEHRE C. 0. D. SUEJECT
TO APPREOVAL

Tolman Steel Range Co.

66 LalKe Street, CGhicago

Something for everybody given for

one or more new subscribers.

ADDRESS |

Popular Mechanics|
JOURNAL BUILDING, ¥ CHICAGO

= NO STOVE

BURN AIR-IT’S ﬂHH«P LIKE IT1

855 Barrels o r to one gullon o

7 f.'i':-;:f.'ﬁ: Penny fuei, borns like gos, hotiest

tire, wou't axploda, ;nua work lhndn[:ﬂ-:all.h”l' “}lo
GO i es—no wick,

Rporias :;::ér:.-md,h:ndwm-,ﬂnuhln, aﬂll

T)":‘_‘E‘ cooker, baker, ﬁulut work, eool kit

chens. 15000 Harrison Wicklcas,

=7y as and Alr Bnrnera

e VAl O A GENTR WANTED

—a4n Weekly. Greatest MONEY

=5 1 | 3 A KEH. G anrantesi. nil sizes sent

= Y snywhers, &8 np. erm.ﬂ_l"‘l:l‘.EE
propoaition, B0 da "ln'l:u::\.’

World Mfg. Co., G008 Weorld Bld'g, €

Flease mention Popular Mechanics when writing Advertisers,
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PorPuLArR M ECHANICS

SHOP NOTES
FOR 1905

Second 10,000 Edition

Easy ways to do hard things.
Of daily use to every mechanic.

““Worth it's weight in goid,™
—writes one

“"Best book I ever had,”"

—pays another.

REVISED AND ENLARGED
S=———o FOR 1905 =——=%4

F

Compiled from the <<Shop Notes’
Department of Popular Mechanics
up to and including Volume VI.

200 Pages--385 Illust’s

II #INDEXED SO YOU CAN FIND IT™
For Sale by all Newsdealers

| Price Postpaid 50 cents

E——

| PorPuLAR MECHANICS

JOURNAL BUILDING
CHICAGO

WHY NOT LEARN

IGN PAINTING?

SHQW JJARD WRITING OR LETTERING.—
Only field not overworked. B-E-Emrat,a GOTLERS,

Orara bs the only Hu'tm-al t

instraction. We te mail and AN LB STOcess.
Engy terms. Write I'nrlz inmrﬁﬁg FRFE Ont-
alog. THE DETROIT 3'31?[001. OF LETTERING,
Dept. B M, Detroit, Mich.

“Oldest and largest School of its kind."

HINTS TO INVENTORS

After all, It 5 not so very hard to get rich.
Fortunes offer themselves on every hand as rewards
for a little Ingenuity. For example, a machine is
wanted thot will open oysters, says the Saturday
Eveulng Post. If you can make one that will do
the work satisfactorlly, It will render youn Inde.
pendent for life.

Too difficult, you think? Take an easy one, then,
How about a substitute for carpet—just a floor cov-
ering that will serve the same purpose at less cost,
You can be a molti-millionaire before the year ls
out if you ean solve that little problem,

There are, however, other things much easzier,
Perhaps, for example, you can contrive a slmple
ani Inexpengive tool that will cat iee without wast-
ing it, taking the place of the wretched and ex-
travagant ice-plck now in use. Why not try, any-
way? There should be, one would think, the prin-
elple of the saw about it somewhere,

Here's another: an envelope that eannot be opened
without detection is yet to be invented. Can yon
not solve the probhlem? As Colonel Sellers used to
gay, there's mi'lions in it

Can't you think of a way to fasten panes In
windows withont the ure of putty? Puszzle that
out, and vom won't have to do any more work.

But we were gpeaking of envelopes, "What 1a
the matter with devising one that Is sultable for
earrving rmall articles through the malls? Nothing
of the kind exists at present. Wl ron not step into
the breach and while covering yourself with glory,
fill your pockets with money?

Another thing that Iz muech wanted in the world
ig a serabbing machine. Invent one! If yon do notf,
somebody  else surely wlill, and then vou willl be
gorry. Think what a boon such a contrivance would
be to overworked houzewives, and give your brain
an extra hustle.

Maost folks, especially women, eannot sharpen thelr

and personal

own knlves, They need some little machine that
will enable them to get over the dlffcnlty. Why
pnot make one and patent it?

Typowrlters make n dreadful nolse. How ean it
he deadensd, 8o that every business office may not
resound with the uneeasing rattle of the keys? Any
one of the biz companies that sell such writlng ma-
chines wounld gladly pay $50,000 cash for a solutlon
of that puzzle.

These are only a few of the Inventions that re-
main to he thought out. Fach one of them repre-
aenta a fortnne for somebody; and Incidentally they
gorve to fllustrate the fact that plenty of usefm)
mechanieal discoverics are ret to he made, and that
there I8 no lack of opportunities for the rising gon-
eration of Inventors to utillze.

’-ﬁfl: Be Your Own Taxidermist
WE can teach BY Hﬁ.lL to stufl and
monnt Birds, I imals, Fishe at.c, Tlm
most fascinating of arts. n-:f]

by men, women and ba;l..

Blﬂl mu.' ﬂnn 'I.rnp Derﬂrﬂ.
DEB-!} HFTHHDS -:u.nI:r
lnd. EEFAEJLHT BUOCESHY, 1f yom
hunt, fish, love or enjoy nature in any

way rou should know Tazl Fmy.
. Wrlls for partionise

and Tar ALL FREE. N. "'

OF TAXID , Ina., 65 N B¢, Omabs, Nab.

Please mention Popular Mechanics when writl.u: mlvuﬂlun.
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Spon’s Mechanic’s Own Book

Is the most useful and handy book ever published for anyone in=-
terested in mechanics or who likes to use tools, because it cone-
tains real practical information on almost every mechanical sube
Ject including

Mechanieal Drawin Carpent Palnting
Mechanicnl aneme‘ntl Log Hult.{, Bullding, Ete. Btalning
Casting & Founding Cabinet-Making Pollsh
Fuo B Carving & Fretwork r Hanging
ering Pictore Frame Making Electric Bell & Bell Hanging

Turning & Turning Lathes
OVER 700 PACES. 1420 ILLUSTRATIONS. PRICE CARRIACE PAID $2.50.
An B-page circnlar giving full contents sent free on application.

SPON @ CHAMBERLAIN, - 123 P. M., Liberty St,, New York

BE A REPORTER /

Beudy Jeuroallsm. Money maide fom ibe siart  We thow you bow br ged news, writs

pows and BELL NEWE. Fess medermie. Edliers of bigh siasding en sur Faculiy.

Luermtlra perdilons asmured by cor courss.  Duor satalop telle haw mews ls paibersd, adbted
mid _pl!.ll.l-d—-l.n- ewpaciars sl -ru!ﬁ!]mnd.lnl’ el thels meart mnd sien mabey,

THIE CATALOG IE FLEE
AMERICAN COLLEGE OF JOURNALISM
Sulte 52, 115 Dearborn 8t., Chicago, 111

You cannot get up, advance your
1 ofitlon, Improve your salary, f yon remain in
a rak. You must bave know edge and traln'ng

-“"“Hith EG’J;’.‘;'F.‘_ your services Worth money to your em-

Engineering [

Empioye s are on Lthe lookout for men
who have the right training,

We can lift you to a good

Oomplete and short courses.  Thoroughl ulpped engineer- 3 & :
ey S T e g position with high salary
e T e 7 e - Coateascodencs Py our spectal gystem of training by mail
beam snd sbectrbenl courss.  Baod for eatalogwee.  Menmtlon course lo which interesied, in your gpare fime. Our system I8 un-
HIGHLAND PARK COLLEGE, DesMoines, Ia e:}uallpd fur snceess. 'We have courses for
; Electrical Engineering, Steam or

Mechanical Engineering, Electric Light=
ing, Telegraphy, Telephony, Electric

M i Dy
Sopd mEMNTLY GCONCRETE? | | Briifiobiiontaliits S
ebra, etic,
One Dollar a Year. Sample Copy 10c 8 FﬁEE
. . 40 t
Concrete Publishing Co., = pe R0 mich: New students enrolling now receioe, foee of

charge, our Reference Librﬂr’j and a ger ef
Elecerical Appararus, e prove
our statements! F¥rive pa us for our
Sfree So-page book and tescimonials,

Electrical Engineer Institute
 of Correspondence Instruction

Dept. 6, 240-242 W, 234 St,
NEW YORK

LEARN TELEGRAPHY AND R R. ACCOUNTING

Operators Alwaye in Great Demand

$50 to per month salary assured oor gradustes aoder bond.
Unar schools are endorsed by every rallway oficlal inthe U.5.
ies also admitted, Write for catalogue.
MOESE SCHOUOL OF TELEGRAPHY

e s il SO .
- L,

P EEEESEENE + R © &
As a Practical Book for Practical Men nberg’s Book F.anks First
L]

All the englnecring J.ni':':mutjun you ghould have; all yoo really neod 18 contained in this

Spangenberg’s S‘I;ftve-:lmi a 1afmid] lﬁlectrilcal Engineering I
I

isa t'umplr.r.u 'l:lt-rl.r;r tl:l\"Bl"hl.g the subject in all its various branches and contains 672 PRECE.
The only book ever published containe $3.80 iz the price, and it la sold with the understanding that It may
ing 15 questions and anewera. Writ- 0@ retarned if not satislactory, and your money will be refundsd im-
tan a0 you can understand it medistely. 0ot of 10.000 books sold only twoe bave been refurned.
This fect speaks for itsell.

CUT OUT AND MAIL TO-DAY

Soapseadergs o] GEO. A. ZELLER BOOK COMPANY
L o L 7+5. Fourih Street St. Louis, Mo.

A VD i

e { ; I areept your offer to send me, express prepaid, one of Spangen=
LELTTRCA Y p'.' barg's ‘"1:'“ mnd [I-ﬂrlﬂ;l Enginesring, price .50, and enclosa

2 )ffff#}'rflf AL . B an firet pavment. The balance, $1.50, | agree to remit (o 50 cenk
= 4 mouthly installments, mouey of express order or Btampa.

BETOL OF TR THOL i i v s b i el s e ey s

S

Bound in 8ilk Cloth.
Bize dxl. 072 pages. 648 [llustrationa.

Ly I B i i S e e e A S R R
¢ SRl 1 s e ¢ ¥ [ & 'J
Flease mention Popular Mechanics when writing Advertlsers,
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You Can Earn ARITHMETIC

i SFLF- Do not

SPANGENBERG'S TAUGHT b::::

| PRACTICAL

through neglect ?oul

have forgotten what
[A\ EAR« REALESTATE BusiNEss! o once kel dtoa

Wo Mhﬂrl h‘:?,ln?t- rox ":ﬂ'hth.a F”"'ﬁ"h“ :,tﬂ :na.ﬂ: Al'ﬂmti’:- P R-.. D F-
EYOry year 3 . want to teas
yon :tf:uine';n 1§.|?f¢h 5.':::: nl:m ;:er lur:cr ineome with- " SPANGEPIBERG’S N E W M E -~

oot eapltal. Wa will teach you t::le Lllt'.ll [HIIE lilsa G-Llrlrll
Brokerage and lmsursnce) Bwsimess, its principles and practices, |
thoroughly, technically, in a fow weeks, without interfer- THDD ﬁqﬂifﬂ no tﬁaﬂhﬂl‘. m
Ing with yonur present employment., Notice the phenom.
ennl growth of the real estate bosiness, The newspapers pages: sent prepaid om receipt of
;;d Pl‘su.llmzine; indicate the tmmtim.hmnwnm'ﬂﬂ nil-:n|th!!l 1

ered thosewho Know how to grasp them, e appointonr
gradnates members of one of the largest co.operative com s 60c. in stam ps. BeSt BOQk EVEr p'l.ib-
panles In Ameriea; list thele properties; help them to ]
pecore costomers; co-operate with and assist them to & ]_tsh.bd_
quick suoress. Choles real estate snd investments n all
pections listed with onr gradustes, Don't spend the beat
daya of your life working for DL]:IL'I'!T. wl:':_‘.n ,'lmil mlu mh:l;f |
an independent fortune for yoursell. & akxist In esta
lishing you in bosiness or to profitable employment. We Geo. A. Zeller Booh Co.

are the originators of this plan of instroetion, as our long

‘ ARITHMETIC
| Self Taught

advertising campaign shows, Hundreds endorse our in-

Silation. Wi o FREE BOGRLET. 1wl irest ron. 'I| 39 South 4th Street, St. Louis, Mo.

H. W, OROSS8 & CO., 184 Tacoma Building, CHICAGO II Est1blis hed 1570, Agents Wanted Everywhere. I

HENRY & HORA'S BLHOYANCY OF CAST IRON

Modern Electricity

Explains X-Rays, Wirelesa

Every fonnder who has noticed has seen, when
he threw a plece of cold ecast fron into a ladle of

Telegraphy, Hadiom, :
Tﬁf‘;:’:.?:‘-‘.;:.:nfz;%::ﬁ:;:‘l;uzltun. liguid iron, that the solld Iron sank out of sight
- o " y k. because ecach degree of heat that the lignid iron
Writtan in piais Englishi, has absorbed has Increased lts bulk, says the Foun-
ﬂl] Prublems Sﬂl?ﬂd dry. For ecqual biulks the cold iron iz heavier and
— glnks. In n mwoment or two the iron, still solid but
resciical-—Anouryta—Sciontibe white hot, rises and floats on the surface, which Is
355 pages. Cross {ndex. proof that it has expanded more than the melted
A practical handbook for stn. Iron and i= llghter. The plece is rapldly becoming
dente, apprentices, and electrical gemaller and sinks to the surface ns the last portion
EngInsArs. " —Herenliic Ampyioy. melts, showing that Jjust at melting It I not as
Silk Cloth. decorative cover, silver stamplng, . . $1.50 light as when it flonted higher on the surface, We
Seal Leather, marbled edges, gold stamping, . . 1.00 find that white fron does not float and that gray

irom Hoats more above the surface as Its sille
LAIRD & LEE, ,ZUBLSHERS  GHICAGO| | fom..ont™ ™ e as. its. silleon

Learn Furniture Designing

D(} you know that the Forniture business isone of the most ra.

pidly growing tradea in this country? Those who will enter
this line now will have a splendid future before themselves. The
public demands new ideas nt all times, and thers is o great field
for practical and original people who may wish to become

Furniture Designers

We always have an opportunity to place our graduates in good
payine positions. Bome of them are now earning between R1200.00
snd §2500.00 per year with plenty of chapces for further sdvaoce-
ment. Write for full particalars and testimonlals.

COLLEGE OF FURNITURE DESIGNING
Porter Block, Dept. M, Grand Rapids, Mich,

Please mention Popular Mechanles when writlng Advertisers.
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TECHNIC OF

Mechanical Drafting

BY CHAS. W. REINHARDT
Chief Draftsman, Engineering News
Anthor of "Lattarln;afm;i]]rlfwmm., Engineers and
[:

udents.""
“"BEHOWEB HOW TO DO IT™

Oontains chapters on outlining, lettering, outline shadiog,
sootlon lining, curved sorfoce shading, shading of inelin
surfaces, t raphical drawing, character and finish, etec
Hoards 11x% jns. 42 pp. 40 text illustrations and 117 full
e E]lm Platea plpm 1V contain 69 distinct conven-
E:u:u' or section linlng.

Prof. _.Tuaﬁg of Cormnell, says: “"“Each of the
chapters on “outline shading” and on *section [in-
ing” are alone worth the price of the book."
Most Popular Book on Mechanical Drafting Ever
Published
Adopted as Standard in many Technieal Bchools
PRICE, $1.00

MECHANICS
PROBLEMS FOR ENGINEERING STUDENTS

By Prof. Frank B, Banborn
ﬂtljl probloms, many belng examples In engineering
P ontents: I, Work (Problems 1 to 1% IT, Foros
{Problems 178 to 406, 111, Motion  Problems 408 to B an-
gwers and complete [ndex. A practical, elementary book
mechenics, on-

of problems for the uwse of procticing
glneers and students.

PRICE, $| 50

Hend for descriptive eatalog M, P. and asampls
copy of Enginsoring News

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YORK

BOOK FREE ON

| How to Use Gement

Sidewniks, Floors, Walls, Partitlons, TmuEhl.
Fence Posts, Cisterns, Concrete Blocks, Ete,
Interesting items on Concrete, The most
instroctive paper pubfished on concrete. Send
&0 cents for a years subscripion.

The Cement Era, 86 Griswold St., Detroit, Mich.

=Y
<
T 7 Never has an
g@'m ls UHEDLH |]||:|. fntelligent
y m 'm"*mf Enmeledge of the Law been
sonearly indispensahla unuwtﬂtw?-
. man of ambition, Never have possibil-
itienloomedso largeto him whose legal
knowl w doubles the commercial
valne of his natural abilities. In buosi-
ness, it 18 the legal counselor who
aways declsions of large import. In
18 every where recognized as el

lities, the trained lagal mind
arly fitted for public office. Never before has earnest ambition
had placed before it 2o valuable, comprehensive, anthoritative,
and withal so simply-phrased a store of legal knowledge as is pre-
sented in the just completed Home Law School Beries. He.
arded by Bench and Bar as an epoch-marking work. Covers
Eut.h Theery and Practice; Er?uw or Bar in any State. First ;000
ake

advance orders being bo at about 17 per cent dlscoun:, for
prompt realization by publishers. H!mllna'. Law half-shee .. De-
gcriptive pamphlet, testimonials and Special Price Offer s .ot free.

Prompt application advised. E. Madis
Frederick J. Drake & Co.”'* Sireet, . Chicago

"STUDY Leading Law School

In Correspondence

LAW Imstoaction e

Pre for tha b 14 tate., Tmprovad
ohod of i netract ton. combining the Text-Book,
oot gad G Bk madel. Ayl
. Three Coarses: College,
Eir“ndu:m :.?nd. B:ulnm w, ‘The Qoe-Price

ﬂchhml. Write today for :;:?uei. ped . ﬁ -
C Unrresponde Law,
% Elnﬂ:h — M K HICAC O]

Lﬁ& Fifith Avenue

ROGERS’
Machinists’ Library

LIST
The Progressive Machinist . . . $2
The Advanced Machinist ., ., , ., 2
Mechanical Drawing and Design. . 3

SEND POSTAL FOR NACHINISTS' LIBRARY.

Each of the Books in the Library Is a complete treatise ln
Itsell and can be purchased separately at price above named,

PLAN OF WORK:

The three volumes composing the “Machin-
fstg' Library" have been izsued just long enocugh
to receive the most hearty approval of the best
representatives of the Engineering and Mechan-
feal world.

The books composing the library are intended
to be: educational, and progreszing from tha
gimple to the more complex subjects: plain
books far those already engaged, or soon to be
in the practical applieation of the theory of
mechanies; each volume s complete in itself,
while progressive in the series, The hooks are
each supplied with a ready reference index,
which enables the guick use of their contents.

The volumes are strongly and handsomely
bound in bleclk cloth, with titles and edges In
gold; they contain 1,204 pages, 1,244 Illustra-
tlons, many of which are full pages, with 3,000
ready references; they are printed on fine sur-
face paper with large, clear type. Each book
stands 8% inches in height, and the three
packed for shipment weigh over Tk 1ba. No
works of equal value have ever been offered to
the machinizts" and allled trades, and no one,
from the Buperintendent and Owner to the Ap-
prentice, can afford, considering the price and
terms, to be without them.

MONTHLY PAYMENT PLAN———

Rogers' Librarv iz supplied whenever desirsd
on easy terms, Upon recelpt of one dollar, and
agreement to rTemit the same amount each
month for six months and accompanied by the
name of one or two persons of whom inguairy
eoiild he made If deslred, regarding subseriber’s
reputation for keeping business promises, the =set
will be shipped to any part of the world with
all transportation chargea prepaid.

CUT OUT AND HMAIL TO-DAY
I aecept ¥rur offer to supply me with ROGERS'

MACHINISTS' LIBRARY, 3 vola., for 1, Enel sed
find §1 as first payment; the baiance I agree to remit
in §1 monthly instaliments.

Name
Occopation
Address
You are at Li to consult the person named below

ummrmmlwmwm;m

Name

gy
THEO. AUDEL & CO.
Educational Book Publishers,

NEW YORK.

Please mentlon Popular Mechanles les when wrlilng Advertisers,
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WE MANUFACTURE TO ORDER
DIES, TOOLS ano
AUTOMATIC [\JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

EVERY INVENTOR

Who Wants to know

1. What are the most profitable || SAMPLE,
inventions, BOOKLET FREE. WRITE TODAY.

2. How to perfect inventions, Sta.mp;ng ér‘ T(}Ol CO.

DEP. C LA CROSSE, Wis.

3. The first step to take in "TWAS WORK TOO
getting a patent, )

FProf. Michol, the Cornell physielst, during the

. recitation of a freshman oloss in natureal philosaphy,

4. How to protect himself from rllh.‘évl‘t'wl i 11:=][. lauky youth in a rear seat, his head
i . : n a8 recumbent position, his body In languld
I_Lﬁ.l't-l&? who mlght' steal his poise, his eyes half closed and his legs extended
invention before he can get a far out In an adjacent aisle. He was elther asleep

Pltrﬁﬂtn or about to lose conscionsness,
“Mr. Frazer,” sald the great sclentist, “you may

recite”
5. How to find out what patanta The freshman opened his eyes slowly., He did
f . not change his somnpolent polse.
have hE?ﬂ gr;?l]t-ﬂd m.l inven- “Mr. Fraser, what I8 worky"
tions like hls, or intended "Everything 18 work.,” was the drawling reply.
“What! Everything Is work?®"
for the same purpose, “Yes, sir
“Then, I take 1, you would like me and the class
: t a to believe that this desk Is work?
6. How much it costs to ge “Yes, sir,” replied the youth wearily, “that desk
patent Iz woodwork.”"—Cornell Widow.
: P—
7. How long it takes to get a I 2
patent, Rlngs at cut Rates

8. What protection a patent is,

Ring—Set with finely cut Egeria
Diamond, Ruby or Emerald,

8. How he can sell his patant Price now.......... &®1.25

after he obtains it,

No. 795—Gold Filled*Ladies’
Ring—5et with finely cut Egeria
Diamond, Buby or Emerald.

Price now.....co.... ®1.00
Christmas price.... 1.75

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

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

No. 413—Gold Filled Ladles’
Bignet Ring — Handsomely en-
graved,

FPrice now.......50 cents
Christmas price.. 81.00

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

No. 608—Gold Filled Gent's
Ring —Signet—Handsomely en-
graved.

FPrice now...q..... 81.50
Christmas price.... 2.50

should send his questions to

L \'c‘-.'!'-‘-"{" J‘#‘fzﬁ Order by No. Send Size Wanted.

el == ] Al goods sont prepald and money re-
" faonded if not satisfied, Remit by P,
; _'_'l.’l O, order, express order or bank ll;ntt

PATENT

POPULAR MECHANICS

BUREAU, payable to our order I
Journal Bidg. - =  Chicago, lil. g‘ ?mljﬁf mhl}!hln Enl'i :Hn E..E.;

Flease mentlon Popular Iulmll lcs when writing Advertisers.
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MECHANICAL ENGINEER—SPECIAL MANUFACTURER SPLITDORF LABORATORY

WILLIAM G. CURTIS

LIGHT MACHINERY, TOOL MAKING AND DIE SINKING 1.
Estimates furnished for Special and Expert Metal Work [ )
for Dne Intarchangeabls. Work, Elsctrical Work. Scrow Mo
chine Work, Patiern making, Models Redeslgned and Per. ngul]-"nﬁklfi K. E;?rc:{.'{%::: :}lg%é-c#:ﬂyﬁ:
ected, Eis., 41 THE ROOKERY
Telephone Harrison 19486, CHICAGO, TLL ENGINEERING of the highest character.
e —— If you require EXACT workmanship and
the latest improved machinery combined v;llh
the highest type of ENGINEERING ability
LEIH”! fun ESET M!;gu R FACTO RY drop us a line and we will be pleased to g‘i'l';
You mui muu?—‘ic‘r”uﬁ;?égnut your plans our closest attention.
ETnmPr:{Er.: MooerLs, Exper. WoORK
FOR FREE BOOKLET .
THE GLOBE MACHINE & STAMPING CO. ! Splitdorf Laboratory
HEYILOR Bi-y Olaseihee. O 1 Block 2, 17-27 Vandewater St. New York, N. Y,

“We Analyze Everything" C W d
At Reasonable Rates. We Devise New and Drjgglj o ntra cts ﬂ'nte
' At Reasonable Prices
Address Furmulm Expert Model and Die MaKing
The Ellsworth Laboratories METAL SPECIALTIES MANUFACTURED
MAX D. SLIMMER,; Ph. D. Punch, Press and Serew Machine Work, Brass Fininlh.i.tur. Oxrdiz-
a’? Dearborn Street. = = - Chicago ing, Nickel Plating, Epameling. Thirty years® exzperience.

—— — | JOHN OLDFIELD, 837 North 4lst Court, CHICAGO

WE MANUFACTURE

H “lln 'n"n ﬂwn [“E'N [ Dies, Tools, Patterns and working modiels, Metal
hmﬂlapmm-li ‘Hl;n:al Lm] h':]-:'rvw MF:'hinﬂ "I-;! urk, llrjn'lh
waAnt your Meial Artigles {0 manufacture In guantities.

Yﬂ“ can hiﬂdl small steam or Eﬂmﬁﬂt Hﬂgiﬂ!‘- Wa raJIn improve thequality s oad cheapen t,haqcmt,. Bend

- % - modern samples or drawing and we will guote you prices. Yoo

JEan ¥ A " § may have the benefit of our fifteen years' experionco in

i /’ " t‘,l"Pﬁ rom our the design of Dics, Tools, Patterns and Machinery.

cast We METAL SPECIALTIES MFG. CO.,
| furnish full A824 W, Rundolph 5¢., Chicago.

size hd:a“ UNPARALLELED FACILITIES FOR MANUFACTURING

= =27 Metal Specialties

Castings for 8 H. P. T- Cyel
Roeiins Rty o Ke Xwe Cytte. 1 2.50 OF ALL KINDS PROMPTLY AND REASONABLY

Castings for £ H. P. Center or Side 57 50 WILL NMANUFACTURE DIRECT OR ON ROYALTY

c';;:v:;mh';?m' o Crescent Mfg. Co., Valparaiso, Ind.
R Established Over 30 Years ﬁ
ExPerimeEnTAL

numerous in-
quiries for our ¢
== AND MODEL WORK
Inventors' Ideas Developed. Circulars Fres,

castings, we /
have decided to

WM. GARDAM & SONMN, (Ins.)
45-51 Rose St. New York
=

offer ih:mTto the
public, hey
are the best that
can be made and
with them wvou
can build a :
strong, -
durable engine and save
thirty to fifty dollars.

JUNIOR ENGINE WORKS

" 160 Washington Street; CHICAGO. 7

M o D ELS CHICAGD MODEL WORKS
|75-181 E MADISON ST., CKICAGO, ILL.

A AT 'Will'rl': FiR CATALIMGUE
ESTABLISHED 186T . UF MODEL SUPPLIES

The Largest Factory in the United States for Manufacturing Metal Specialties $ir

Writens for estimste on any article yoo want manufsctored. Prompt and careful attentlon given ull correspondencs
FORT DEARBORN MFG. CO.

Manufsoturers of Inocarporated 1806,

SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal

63«5 Crossing Street = CHICAGO
Gear and Cam Cutting Burfacs and Cireular Grinding Borsw Mashine Work

Plense mention Popular Mechanics when writing Advertisers.
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PATENT

HAND BOOK FOR INVENTORS

REFERENCES: American Water Motor Co.,
Blum Shoe Co.,, Internatlonal Fenece and Flre
Proofing Co., Winget Cracrete Machine Co., Century
Chemical Co., By-Products Co., Columbus Phar-
macal Co, Fichmond Electrie Co, M. C. Lilly &
Co,, N. L. Hayden Mfg. Co., Murray Engineering
Co. J3eo. Eatel Co,, and Alabama Brewling Co,

SECURED PROMPTLY and with special
regard to
Invention.
AND MANUFACTURERS SENT FREE TION REQUEST.

the Legal Protection of the

Consuliation Free. Ne charge for oplolon 88 Lo the palentabllity and Commercial Value of Invenlors' ldeas.
HIGHEST BEEFEREENCES FROM PROMINENT MANUFACITURERS.

SHEPHERD @& PARHER, PATENT LAWYERS

Fatents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

#During the past 10 years Mr. Shepherd, of Shapherd &
Parker, has obtaloed for us & great many important patents.
We have no hesilation in beariily récomménding bim to any-
one having need of the services of & pstenc alLoroey".

HALLWOOD CASH REGISTER CO.
Parker on November 1, 1903, resigned his po-
Patent Office

Mr.
sition as an Examiner in the U. B.
to enter this firm,

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

PATENTS

Careful attention given to the prosscution of business before
the patent ofics. Patents procursd and wo attoraes fee called
for until patent s ailowed. (¥ years szperience.) Write
lor *Inventor's Guide,” Addrois

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

YOUR IDEAS

$100,000 offered for one In-
!untl{m‘ 58.5 for another,
‘Book “"How to Obtain a Patent” and
"What to Invent" sent free, Send
rough sketeh for free report as to
.patentability, We advertise your
,patent for sale at our expense.
E‘.I:lnll'lu & Chandlee, Patent Atlorneys,

859 F. Street, Wﬂlﬂnﬂhl D.C.

PATENTS p0rt% 0y

WATSON E. COLEMAN,
Registered Patent Attorneay

COLUMBIAN BUILDING, WASHINGTON, D, C.
Advice Free; Higheet Heferences; Best Bervios

ATENTS

SECURED OR FEE RETURNED

tentability. Bend for Guid
!‘ll uﬁi‘lﬂ‘t'ﬂ }375:5 finest publ!rnhnu iﬂﬂ.ﬁdnh:

lﬂldllll'lhlﬂﬂn. Patants secured by us adverti

EVANS, WILHENS @ Co,,

No. 71T F birest N. W. Washington, D). O,
New York Offices, 132 Nassan Street, N. Y. ty

P

EMERGENCY AUTO REPAIRS

The tourlng motorist Is often In a position where
he has only himself and the portable tool kit he
carries to rely upon In ease of accident of any
kind. A ecorrespondent of the Automobile relates
some of his experiences in this line:

“It was not so very long ngo that T was testing
ont o new car on an unspeakable road, when two
deep ruts close together proved too much for the
tubulae front axle, The frst rat bent It, and the
second one broke it off short not far from the mid-
dle. In summing up the damages we found that
thongh the =teering plvots were slightly bent, they
were gtlll In working order, so0 we got to work to
make a repair that would take us home, The near-
est house, so far as we kpew, was twenty-five miles
away, so that we were thrown entirely on our own
resources,

“The first thing we did was to make a hot fire
of woml, In this we heated the two halves of the

axle and teok the kinks out o8 well as we could.
Then we made four heavy hardwood eplints and
‘set” the broken axle as a surgeon would set a
broken hone, We were lutky enovogh to have a

roll of heavy wire In the tool box, and with this
we bonnd the splints over the broken place, draw-
Ing the wire as tight as posible and nsing plenty

of it. The finished job eertalnly looked anything
but strong, but oo one wanted to walk twenty-five
miles, anid we had to get home somehow, 20 we
got Into the ear and stacted.

“I don't know how it happened that nothing else
gave out, but that horrible piece of repairing took
us home safely. To be sure, we erawled: the jolnt
creaked and groancd and saogged; the fromt wheels
assumed the willest of angleg and never pretended
to be anywhere near parallel: but, handled with the
tenderest eare, the thing took us all the way., I
think we went to bed when we got there*

| — s — - —
Electrie antomaobiles are nsed to haul eanal boats

in Belginm. When two boats meet the antos turn
around and change boats,

Going to Put It

I Yom have the article; we have the brains and the equlpment for making It at the lewest cost.
We manufacture and ship all kinds of Specinl machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfvs., (Inc.) 43 to 45 5, Canal Street, Chicago.

LONG DISTARCE 'PHONE, MAIN &3
e

on the Market?
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ARE YOU LOOKING FOR ME

I want to introduce myself to every Manufac-
turer in the United States. Not so much my-
self, but my system of saving them big money.

M consists of inat special
AT oM ATIC MACHINES 18 °P

To make it clears you are manufactur-
ing an article with which are made by
hand, you know of no other way it can be done
—but if I can prove to you that I can originate
a SPECIAL AUTOMATIC MACHINE that
will turn these parts out in thousands of lots a
day, will you give me the order to construct
such a machine for you?

Here is My Guarantee

Send me a fnll description of any article vou are now
manufacturing, and I will tell you immediately what
it will cost to construct a machine that will turn it
out Automatic from atart to finish,

Should I fall to succensfully construct for yvou such
amachine, then the loas will be mine—and not yours.
There {8 nothing for you to lose.

Mext month I am golng to talk to the Manufacturers
about my latest Automatic machine that bids fair 1o
revolutionize the making of an Electrical article,
now used in every clty in the world.

In the meantime I'would be pleased to become more

fully acquainted with the manufacturers of this I

country, belleving thatI can be the means of saving
them thousands of dollars. Send me your address
for larther particulars,

C.H. M’Giehan,

7 Broadway
New York

SUNLIGHT AN INCENDIARY

Rays of sunlight focused on an inflammable asti
¢ele or substance, as for Instance a llght window
curtain or hay, are frequently the cause of fires,
This was clearly demonstrated by the experience of
a tutor who was with his pupil and the boy's father
at Mern, In the Tyrol.

The tutor called attentlom to the way in which
the sunlight was foeused on the table cloth by a
full water cara’e, saying that the heat was intense
enough to be dangerons. The boy's father opposed
the idea, and while the two were arguing it, the
epot on the cloth darkened and burst into flame.

Not long ago a heuse at Saybrook, Conn., was
firedd by sunlight focused on a window ecurtain hy a
gold-fish globe, and ondoubtedly there are many in-
gtances of the kimd, A bubble in the glass used In
a skylight may focns the rays so that a hay-barn
or o houss Is Ared.

I SELL PATENTS

There has been placed with me for sale, the U. 8,
Patent on a

JELLY STRAINER

For household nse—By actual test the beat

giralner produced for preparing jelly, soup,
wine, etc. Cheaply made—fine mail-order or |
agents' article, Invented by a lady and will
be appreciated by all housewives., Owner
wlill consller leasing on rovalty or will sell
patent. You'll call it afine proposition. Detalls
and model to all interested and responsible
parties,

Charles A. Scott, 796 Mutual B ey

POPULAR MECHANICS

PATENT BUREAU

invites the co-operation of Inven- I

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 perfects
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 a3 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. I
Send for a copy.

POPULAR MECHANICS

PATENT BUREAU,
Journal Building, - Chicago, Il

Please mention Popular Mechanics when writing Advertisers.
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BOYS

“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
“Written so you can understand it.” |

25

Cents

25

Cents

CONTENTS

How to Make n Paper Bﬂnt.....................I
How to Make a Harrel Boat. .oooveae.
How to Make a Water Wheel. .ccuivneincrscnnsss
How to Make Your Own Flshing Tackle........
Temporary Camps and How to Bulld Them......
Permanent Camps ainl How to Build Them. .....
How to Bulld an Imitation Street Car Line.....
How to Make a Water Blcyele...orvirsanrraninas |
How to Make o Minlatore Windmill. .........
How to Build an Ice Boat....eveasniaisais b
A Novel Burglar AlBFM. .cessiessenassssnssanins
A Mechanicnl Ventriloguist and How to Make It.
How to Make o Boot-Blacking Cablinet. .. ........
EBenewing Dry Batterles. ....evviisesisnasnsanans
How to Maoke Water Molors. ..o iiinncinnnnens
How to Make “Antigue” Clocks from Up-to-Duate
Materlale. .............
Lettering o Clock Dial....ovuee.
How to Make a ‘Wimlmlll nt One ur Tm} Hursr--
POWED i,y i eiidin Sherirsd shv e v rasd
How to Make a Trap for Rabbits, Rats and Mice,
How to Make a 8mall Scarchlight.
Kites of Many Kinds and How to Mnke Them—
Jug Fishlog .....
How to Do Ornamental Iron Work..........
Ornamental Metal Guards for Dpc-n I‘lrop!&ces..
How to Make a Propelling Vehlele......ovevenn.
How to Make a Whater Tolr-v-c-n[u‘,,.....“
How to Make Paper BalloonS. covsssicsssrsnncs s
How tn Mnke a Hectograph.....
Usefnl Artleles and Ornaments
Bleycle Parts ..covevrvnnoess
Devices for Winter Ennrta—llo“
b B - I e L
Coasting Sleds, Chalr Bleighs, Toboggan Slides
el B e N S L T e WL T
How to Make Rubber Stamps. .o e ceeeeonaas
How to Make a Baggage Carrier for Blvrcleﬂ
A Water Candlestick. . NP
Boys' Hand-Power Anto—FHow Mm‘lo
How to Make a Palr of Dumb-Bellg, ...
How to Rid Your Yard of Cats.....
How to Make an Easel. T e "
Ta Tdght a Gaslight Withont Matches,
Things a Em Can Make Out of old Blr-_'.'r-ls- Parta
How to Moke a1 Wind Propoller. .. ..o ..un.... 5
Photographing from a Captive Balloon......
How to Make o Simple Burglar AIATID, veessnass I
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" Made i.'f.'r' 0id

tu Make and

A EEE AR
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Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics, |
Journal Building, Chicago
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ELECTRIC RAILWAYS

Dynamos : Motors : Cas Engines

Qom Working Model aluu and Parts. Erer
thlng\lmthuaimufa ar Efeé.irluinn nd for Catalogue E

The CARLISLE & FINCH CO,,
262 E. Clifton Ave. Cincinnati, Ohio

PAINT SHOFP FLOORS.

In the disrn=ion of this suobject at the recent an-
nual convention of the Master Car and Locomotive
Painters, a1 number of the members expressed a
preference for vitrified brick floors for palnt shops,
gays Rallway Review. The principal objection to
concrete floors was that they are dusty. Sweeplng
with brushes, the nse of a mixtore of coal oll and
gawidust, and painting the floor were all recommend-
ed for overcoming this difficulty. It appeared also
that the quality of the concrete has much to do with
It. Mr. F. A. Wels, of the Central of New Jersey,
stated that the cost of a concrete floor, for construc-

ELECTRIC MOTOR, 75c.

An antirely new n. Hons with s
wot or dry af E-inch Arma-
ture, wrought iron fleld magnet, pul-
ley, ote, T4 uu:nut‘pnrklnu and post-
age, 16 cents, intalogue Free.

Elsctro magneta for rimenting, 16

Send 10 cents for 20 feet of wi
@ e
f-:r r:'p-gsnl.m.unﬁni and ng amall

ARTESIAN EI-EGT'B.HJ {.-Il.,. T4 Artesian Ave , Chicago

tion and maintenance, Is less than that of asphalt
or wood block. He congidered concrete the best, “be-
canse, when properly installed, it will remaln hard
and smooth and the generation of dost therefrom
will be very small; 1s absolutely fireproof; will ab-
sorh wery little water, Insuring agalnst dampness;
ie easily kept clean, and in ordinary paint shop
gervice requoires practieally no repaire”
!

The proportlionate size of the expansion tank in
relation to the radiating surface of a hot water
heating system should be approximately one gal-
lon for every 40 sq. ft. of radlationm,

EVERY BOY
His Own Tor-Maker

how to make
e T
ectrioal machine, A 'Snlnulu
Etwrn an Elmtﬂi Tel
ﬁh’ r:-t:rp ﬁu:g:. B
HEolian
Hﬂu-“iunta mﬁ:& from Hit-rra
ll-fif.ﬂfﬂ.ﬁ"hﬂﬂnerj
m.

rowboat ton

bbit and Bird
Efﬂt"tmmaﬁh]ﬁ E:d& so plain and simple that s
boy can sasily make unr. nwﬂhad The whole i'll'lh
lustrated wit.{L more tha Jlustrations.
is n great book and you uhmld not be without It Frice

only 10 eents, postpaid, 3 for 25 cents, Address

WESTERN SPECIALTY GO, 336 Jackson Street, S5t Paul, Minn.

Flease mention Popular Mechanics when writing Advertisers.



Business
Men

Ihtf¢r1ﬂm=(:iufbrnialmﬁmﬁtna
when 1:]1:]}' travel between C]:u-
cago, Los Angeles and San
Francisco. I
It's quick—Only 68% hours.
It's luxurious — Compartment and

observation Pullmans, dining car and
buffet-smoker.

And Harvey serves the meals,

Daily service begins early in Novem~
ber—until then, semi-weekly.

ATl the facts, if vou address Passenger Dept.
F. Ry.. Chicago.

A.T. & 5.
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A\

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

ArRKansasand Louisiana, I
The Two Great A&Euulmrﬂ and
Timber tes,
Where the Soil Is Rich, Deep
and Productive.
Prices Reasonable
Low Settlers’ Rates

For full Information and deseriptive literature,

aadress H, C. TOWNSEND,

General Passenger and Ticket Agent, - ST, LOUIS, MO,
ELLIS FARNSWORTH, D, P. A., 186 Clark St., Chlcago, 1L

————— J_J

FIGHTING ROOSTERS

e
.]ﬂﬂ, and amuss yoar
'n:u-l-lﬂ two gen-
u_q_n roosters  with
feathers, Il:ar fight 4o a
finish, and are always ready
uﬂ.m. The secret of thelr
movements is only known o
the operator, Willlast n life-
fime. 1fic per pair, 3 for 35q,
Postpaid and our big bunin catalogus free. Addresa

W. . MILLER and (0., 739 E. 4th Street, St., Paul, Mion.

AMERICAS MOST POPULAR RAILWAY

CHICAGO §

AND

CHICAGO ~=HANSAS CITY,
CHICAGO == ST.LOUIS,
CHICAGO »PEORIA,
ST.LOUVIS =HANSAS CITY.

THREOUGH FULLAMAN SERVICE
NETWEEN CHICAGO AND

HOT SPRINGS, Ark. DENYVER. Colo,
TEXAS. FLORIDA. UTAH,
OREGDN.

CALIFORNIA ass

IF YOUU AR CONTEMPFLATING A TRIF, ANY PFOR-
TION OF WHICOH CAN OE MADE OGVER THE CHICAGO
ik ALTON, IT WILL PAY TOU TO WRITE T0 THE UNDER=-
BIGNED FORE HATES, MATH, TIME-TANLES, ETC.

GED: J. CHARLTON,
GENERAL PASBENOER AGENT,
OmMcAGD, ILLs

Please mention Popular Mechamics when writing Advertisers.




The Natinna! Lines of Mexico

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO I

MEXICO’S GREATEST
RAILWAY SYSTEn

..'Ll.l Year Tourist Eates
omaseakars'
E:Uunln-n Hatos

Dally Pullman Barviee
betwonn Be. in, Mo,
and Oity of Mezico

VIA
LAREDO ROUTE
578 Miles Shortest 22 Hours Quickest

—Aflording—
The Only Through Pullman Service

The Republio of Mexico abounds in attractions for
Tourist, Prospector and Investor, und the Capital

MEXICO CITY

The Paris of America

is an all-year resort nnsarpassed.

Average temperntare:
Bummer 688 deg., winter 58 deg. Fahr.

Only line affording diverse route without extra charge

For illustrated ﬂmrlptimlitmtnm raten, slesping car
resarvatlons, eto., eall on or nd

ﬁ%l: W. Ill;!ﬂﬁlll. A e
t
Apartado No g2 0ont Qoa%0.240 Ouiner Hid.,
Mexico City, Mexica Chicags, ML

——

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

YAIOO & MISSISSIPPI VALLEY R. R.

G. ll. HACKLEY,

For full information and deseriptlve pamphlet, address

J. C. CLAIR

Industrial Commissioner
t Park Row, - - - Chicago, Il

“FOLLOW
THE FLAG”

WABASH

Summer Tours|

Write today for a Free copy
of WABASH Summer Tour
Book—I1905, outlining many
very attractive summer vaca=
tion trips, with rates, etoc.

Write us about any tour yon
may have in contemplation.
We shall be glad to assist you.

C. 8. CRANE,
G.P. & T. Agent,
BT. LOUIA

F: A: PALMER,

A, G. P. Agent,
CHICAGO.

The
Overland
Limited

California

the most luxurious traln in the world,
leaves Chicago 8:00 :r m. daily. Less
than three days San Franclsco,
Magnificent Nuipment. Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two other fast trains leave Chicago 10
a.m. and llsznﬁ;% m. di:lcl;r: i..wiutsh through
service to TaAnC Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and

Southern Pacific Railways

All agents sell tickets via
this route.
[iustrated bookiets on
application to

W. B. KNISKERN,

SIS
or k. L.

OMAHA, NEB,

oLlG

Fleases mentlon Fopular Mechanics when writing Advertisers.
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CURE YOURSELF BY
ELECTRICITY

—Illustrated from Life
Sent FREE to All Who Write

biz gplendid book explains how electricity as
supplied by inexpensive batterles cures Rheuma-

vspepsia, Inscmnia, Liver and Kidney Tmul;lu

and all nerve nffections and disesses due Lo poor eir-

culatlon.

Explains about the (amous glectric batha,
hi

ealth massage nt bome at litule cost,

EXFRESS

PREPAITY
Home Should 'ﬂ:ure a Home B:iter;r.

41

: 1?' book also lists the latest Improved batterd

lwu 81,05 Lo B19.50), which we send prepald and allow 10
ays Free trlal. Write today for our Free Hook.

DETROIT MEDICAL BATTERY CO., 1162 Majestle Bidg., Detrolt, Mich,

PEAT FOR LOCOMOTIVES
The Boston & Maine has experimented with

peat for locomotive fuel, the peat belng furnlshed
by a company who are exploiting beds of this sub-
gtance, occurring in Eastern Massachusetts, Aft-
tempts have been made to compress the peat by a
rolling process, but the resulting briguets were not
golld enongh for lovomotive use and broke up too
readily. Their heating value Is stated to be abount
80 per cent of that of ordinary Pepnsyivania bitu-
minous coal. An attempt now I8 belng made to
coke the peat

ELECTRIC POWER FOR THE FARMER

To furnish the farmers of §ts locality with clec-
trie power st sonual rates, based on the extent of
the serviee required, Is the unlgue proposal of the
Fort Wayne and Wabash Traction Company of
Indlana. The company operates about 50 miles of
interurban lnes and thus I8 In good poeition to
carry ount its scheme. The plan 18 to firolsh every
land owner within one mile on elther side of the
company's tracks with an electrical outfit at cost.
Much of the heavy work about the farm ecould be
reduced In this way, as well as cutting down the
amonnt of help required, and affording the farmer
more of the luxuries enjoyed by clty folk.

RHEUMATISM

CURED

THROUGH THE FEET

Every Drop of Blood in the Body
Reached and Purified Through
the Foot Capillaries by
New Discovery.

The Makers Want Everyone to Try

'A DOLLAR PAIR FREE

If you have rheumatism we want y¥ou to try the
famous Magic Foot Drafts at our expense, They're
curing all ages and conditlons—after doctors and
baths have falled, without a szpoonful of medleine.
We believe they'll cure you. Send us your name, and
we'll gend you the Drafts by return mall, prepald.

Try them, and If vou are satisfiad send uas the price,
One Dollar. If not, simply say so, and they cost you
TRADE WARK S nothing whatever. Wa

o ; have bheen aending thesa

Drafts “‘pay when satisfied"
for many months now, and
you can see for yourself
that we couldn't keep this
up If the Drafts didn't
cure, The fact I8 they do
cure, no matter how many doctors have falled, be-
cause they apply a new scientific principle (fully ox-
pPlained and llustrated in our booklet) and that's why
we are glad to send them on approval. Will you try
them? .Just send your address to Magle Foot Draft
Co., 1161 Ollver Bldg., Jackson, Mich.

—Great is Texas!

. I The Eyes of the World Are Upon Her

THE HOME-SEEEER wants to know about ha
“Matchless’ Olimate and Harﬂh:ap Lands, X

THE INVESTOR wants to know aboot not only He
Cheap Land and Low Tazes, but ss well, Her W th.ni
Mine ond Forust, and this is to let you know that

I The International & Great Northern

Texas' Greatest Railroad
I traversés more than & thousand miles of the Oream ﬁl

;I'ill-l" Bnuumutl:ﬁon{t;ﬁuni%a!ﬂnpﬁd.ﬁu that
r abon ﬂ;ﬂqﬁ
BATH MOrs i r{ e ngmﬂ

2 Al {i ¥ of
TIED lﬁa&. mﬁ nrnmﬂﬂﬂmﬂ for a year's

file of same, or by 'lrr.l.

D, J. PRICE, G.F.&T. A, LEG.N. E. E.
Prlesiine, Texas

1l men in each stats to trave l. post algna,
W ANTE diutrlh’nu samples ‘and sdvertise ‘ous

ura:um-u. ;I'IG ey IM.
EUHLMAN 00., Dept. O =« - - OK, CHICAGO

MANUFACTURERS

for your product obtains, All these and more found on the BURLINGTON
ROUTE. For information write to

wW. H. MANSS, l-duh-l.ll Commissioner

Bmlmﬂmn
" Route

200 Adams .ltrui -

Why not locate where intelligent
labor, raw material and demand

Chicage

Please mentlon Pnnlln Meckhan ics when wrililag Advertisers,
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“Want" and “For Sale"” Ads. 2 cenits per
word, payable in advance, Replies may be
sent to A numhber, care Popular Mechanics
and will be forwarded promptly wltlml‘
extra charge,

“BHOP NOTES"—Paper covers 50 cents, FPopular

Mechanics.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago 8chool of Mo-
tnrini: the original aotomaolile school o Chicago.
Oune hundred aod eighty graduates the past year, to
whom we refer upon request.  Automoblle owners,
prospective buyers and young men wantiag to be-
come expert chauffeurs will save a great deal of
money and a lof of worry by studying the mechanism,
care and repair of gasoline automobiles, in our shop,
where nll parts are open so you can see how they
are made, and how they operate. We give thorongh
and practleal loetruection. Competent chaoffeors
supplied. Address, Chicapo School of Motoriag, Dept.
R.. 264 Mlchigan Ave., Chicago, IIL

FTOR BALE OR BEXCHANGE—Automobile gear.
Address C. C. H., 18 North Front 3t., Cplumbus, 0.

FOR BALE OR EXCHANGE—4 h. p. antomobile
or boat 4 cycle gasoline engine. Address A, P, O,
18 North Front gl.. Columbus, O.

FOR BALE-8 h, p. 2 eylinder auto englne, £70; 5
h, p. 2 eylinder mutoreyele engine; 8 h, p. transmis-
glon gear; lguiting dynamo; epark coil; and one Ught
auntomoblile. All second bhand. W, Hoffman Motor
Works, 1253 N Hal=ted 8f., Chlcago.

WANTED—Motcr cyele, kind, style and condition
no object; alsn any motoreyele parts, new or second
hand; will trade or pay c¢ash. B. G. Raymond, St
Cloud, Minn.

BLACESMITHS.

GOOD BLACKEMITHS ARE BCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes firet of all professions or
trades. The smith must make the tools irst for all
from the surgeon to the safe blower, by using Toy's
Treatise on new stecls explainiug how to work them
with 76 wew methods for working all difficnlt jobs.
Ten receipts for making sour own eompounds for
welding diferent kinds of steel solid. Thermite weld-
ing fully explalned; also two eolored tool tempering
charis; chart A explains all anpealing and harden-
ing; Chart B explainsg both sclentific and plain tem-
pering to A standard. All the above for $1.00. Val-
pable samples free. W. M. Toy, Sldney, Ohio.

- e

EDUCATIONAL.

i

FOR SALE—IL C. B. eleetrical enginecring course,
5 bound volmmes. A bwmrgain., Address R. R. B,
142 8. 4th 8t., Steubenville, Ohig.

WILL EXCHANGE—14 h. p. 116-volt motor and
clectrical englneer correspondence course, including
7 vol. beand new:; for cash or motoreyele, Noo 111,
care Popular Mechanies,

FOR SALE—Complete course in mechanieal draw-
Ing in Seranton School. Address Box 164, Edison,
Ohio.

A NEW BOOK—Unpatented mechanleal move-
ments and devices, nsed o the make-up of gasoline
enginer and Auniomobiles, With 28 sheets of blue
lui_:;ﬂ:u showing detalls,. 8. M. Howell, Zanesville,
Oblo.

WANTED-—8econd-hand correspondence course in
mechanieal engineering, Joseph N. Parker, Bedford
City, Virginia.

FOR SALE—A JOB LOT,

Each. Each.
Bougle Herz Pluga..  1.00(Im, De Dion........ £0.20
E. G. Bougte Plugs.. S0/Im. De DIion Pore
B G Mica Plugs... .00 Cores .......cccciue
Btn-Rites Plugs ,... .T5|/Im. De Dion Mica
French Boot  Proof CIOPEE. . viiivsinsnia m
POES . .-onrcresss LS9 Dow Mican Plugs.. ... a5
Never Miss Plugs... .78Jewel Pluge ........ .00

) Battery Terminals., 0214
A. M. Brmonds, 901 N. Fairfleld Ave., Chicago, IlL

BUSINESS CHANCES.

FOR SBALE—EIleven hundred and fifty acres ploe
timbher. Donble eircnlar saw mill, twenty thonsand
capaclty; cable feed, live rolls, gang edger, log turner
and log hanl, stee]l head blocks, shingle mill and
planer. Good bulldings, all new and modern. Bilg
Bargaln. For partleulars apply te J. J. Patterson,
Eagleville, Modoe Co,, Callfornia.

ATTENTION—Mechanies, S8alesimen, ete. We have
an unusual and original plan and not at all one-
gided, which we ask to presgent to yon If yon
desgire to bhepin & most profitnble manufacturing bhusl-
nesg at your home or business place wlthoot other
expense than materials from 825 {o §50. Write Dept.
M., The Cardinal Mfg Co., Cleveland, O,

FOR SALE—Well equipped machine shop in state
capital; a money maker; 32500, Other buosiness rea-
gon for selling. Bchaefer Bros, Holmes 8t., Frank-
fort, Ky. .

FOR EALE—Working interest in sawmlill near
Beattle, Washington. Openings for good mechanica
who wish to locate permanently on the Pacific coast.
Address 824, care Popular Mechanles,

""FOR BALE—A grocery and crockery husiness ea-
tering to the best class of trade In a city of 3,500;

snles, 227,000 yearly, Address 112, care FPopular
Mechanles,
FOR SALE CHEAP—Set of machinery and

blacksmith tools, Including 1 Kerkhart turning lathe,
ghafting and belting in good shape., § horse power
englne, also boiler, emery stands, drill press, ham-
mers, etc. Blacksmith tools complete with S100
warth of stock. WIl sell for cash only., In town of
Ei:m and the only machine shop. Good opening for

right man. 11 alse sell bullding. rite F. E.
K., care Popular Mechanics,

IF THERE'S a hook you need, and can't locate it,
Fopular Mechanics ecan,

A PRACTICAL BOOK, “Dies and Dlemaklng.”
Fostpaid $1. J. L. Lucas, Bridgeport, Coun.

ANYONE WISHING T0O SELL missing numbers
of Hovseless Age, 19053: Popular Mechanles, 19052
Power, 1903%; Automobile, 1903; Motor World, 1904;
Motor Age, 1503, Mrs. €. F. MacDermot, Hotel
Wentwarth, New Castle, N. H.

FOR SaLE—Encyclopadia Applied Eleetricity, 5
volumes, new, $12.50, Alzo Blickensderfer ype-
writer, in good conditlon, $12. Edwin Trobe, Gal-
veston, Texas.

—
—_—

FOR SALE

FOR SALE—Castings o1 emoery grinder head and
countersbaft that yon can build on a Sio. lathe,
Small steam engine and sewing machine motor east-
Ings,. We make patterns from drawings, Blue
printa of grinder and countershaft, 25 cents, Saline-
ville Model & Machine Works, Balineville, O,

FOR SALE—Cheap—ix6 vertical engine; 2 steam
pumps; 5 h p. gazollne aute eogine, good conditlon.
Ferry Broa., 4607 W, Monroe 8t, Chicago.

FOR BALE—A Foyver Cylinder Letter Press (n
brand vew condition. Will copy twenty letters per
minute. Must dispose of it, owing to a change In
office systemms. Cost $25 pew, will =ell it for $12.50.
Wrilte quick or you may be Iate, Address 301, care
Popular Mechanics.

FOR SALE PIANO—A pew aud elegant plano by
oie of the best bullders in the country; never gaed;
for zale at a great hargain, This Is 4 very unusual
offer. Best of reasons for selling. Address 225, core
Popular Mechanics.

FTOR BALE OR EXCHANGE—Screw cutting
Inthe 16 Inch, B-foot bed. Exchange for gasoline en-
gine. 50 light dyrnamo, exchange for 3 Heght dynamo
and diference. Fine vertleal engine, 2 h, p., $18:
E20 graphophone, $4. 0. V., Simpaon, Heraman, Il

FOR EBALE—Complote showcard writing outfit
with half moroceo volume., 8584, Popular Mechanics,

FOR BALE OR TRADE-—10 h. p, steam engine
in good condition; one boller feed pum Will trade
for a 4 to 8 h. p. gas or gesoline englpe. Addrese
M. A. Hyatt, Eaton, Ind.

Please mention Popular Mechanles when writlog advertisers.
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FOR BALE—Gray & Co's Royal Bllver AMetal
Plating Outfit, cost $16.50; never nsed; will sell for
210 Edwln Truobe, Galveston, Texas,

WANTED—To exchange, two wheels ‘for a 9-inch
foot-power lathe, valued at $10, Chas, P, Hine, 92
Hart 8t., MNew Britaln, Conn,

FOR BALE—We have a lot of 1‘;& h. p. gasoline
engines, set up on skids, complete with tanks, spark
lng, coll, hatterles, ete,, which we are selling at
geu apiece; in order to make room for larger engine.
Send for erut. Lennox Machinery Co, 10 8. Clinton

8t., Chicaco,

FOR SALE—#x0 inch Victor hand-lever prioting
press, now rollers, excellent conditlon, $8. Address
Rohert J, Greer, North East, Pa.

AGENTS WANTED for Farmers Stand-by, Elght
tools In one, TFastest seller over put on the mar-
ket, Write for descriptive clreular and agents' terms
to B. W. Tucker, Chickasha, Indian Territory.

WANTED—Pulveriziug mnochine, porcelain lined,
oo, second hand,  Give foll partleolars, maker's
pame, what it has been used for and bhow long. Ad-
dress 118, Popular Mechanles.

FOR BALE—High-eflclency 34 h. p. dynamo-mo-
tor, cheap, with guarantee, 115 Popular Mechianles.

MISCELLANEOQOUS.

FOR SALE—A plano case organ, made of best
quality black walnut; keys of ivory; bellows worn
ont. Wisgh to gell for the wood and ivory In It. O
Bashford, Poplar Grove, IIL

FOR SALE OR EXCHANGE—=No, 2 Duplex
typewriter In good serviceable condition. Cost $100
new. WIIl trade for motor-cycle and pay differ-
ence, Chas. E. Thrasher, Nevada, Towa.

TOR BALE—New automatle telegraph transmit-

ter with 27 records. Address V. W. Bates, Shab-
bona Grove, TIL
FOR SALE—One new 16-ft. Gasoline Launch,

complete with engine, ready to ruon, $150 Send
stnmp fTor photo, Address 3738, care Popular Me-
chaniecsa,

FOR BALE—Wood-working machines, foot power,
manufactured by Seneca Falls Mlg. Co., combination
eaw with boring, scroll-saw and moulding attach-
ment#; lathe, five-foot centers, mortiser with tenon-
ing tool. "Will sell cheap, "Wrlte Chas. H. Irish,
Zion City, II1L

HELP WANTED.

WANTED—Draughtsman wanted In British works
of old-established eogineering firm, to deslpn main
line and other locomotives, and best elasses mining
machinery, engines, pumps, ete.  Must have sounad
theoretieal training as well a8 practical experience
with above mentioned work, Must be capable fop
ready and aceurate calenlations, Must have capae-
ity to ftake charge. State experience fully—also age
and salary expected. Address B. D, care “Rall-
way Gazettn,” Queen Anne's Chambers, Westmin-
ster, T.ondon, 8. W.. England.

WANTED SALESMEN-—The Tropleal Oil Com-
pany, Cleveland, O., will arrange on salaried basis
with lubricating ofl salesmen for territory not cove
ered; can also use on attractive commission proposi-
tlon few good smlesmen without previous experlence
ln1 this llne, which is easily learned. Communleate
with us.

MACHINIETSE, CARPENTERS MECHANICS-
Arve you looking for a handy, up-to-date tool? We
have a bramd new saw-clamp that willl hold your
saw  steady. Goaranteed to please, Price, §$1.205.
Address 125, care Popular Mechanies,

SEND 2Zo¢ (sllver) fur a dozen Patent Pens and
recelve 50 business or oilling cards,  Write plainly.

Address Walter W, Corlew, 67 Monument Ave,
Charlestown, Mass.
ETEEL and BRASS STAMPS 6c (a letter):

Wood Stamps, Scals, Plates, 50¢; Embossing Dies,
Presses, %4, Postal brings priee circolar, J, Kiola,
engraver, 155 W. Madlaon 8t., Chieago, IIL

MECHANICS SEXD TEN CENTS for thread
ecutting chart, Soamething every mechanie should
have; blg Indonecement to agents. E. J. Milo, 14
Bridge 8t., Newark, N. J.

DISBOLVING TEREODPTICONS §105
E30; caleivm light outfit, £15.50:; slides, ete.
galns, ¥, L, 8mith, Amsterdam, New York.

NO. 30 HTEAVY WINDOW SPRING, heavy nose-
ing and strong springs with robbing contact; ean he
arranged for open or clozed cirenlt; slze of plate %x
¥ In, at 15¢ each; door springs; get our prices on
other turglar alarnm springs. Smith's Electrie Sup-
ply House, 207 E. Van Buren 8t., Chicago, I1l.

outfit,
Bar-

WILL MANUTFACTURRE and place on the market
any macitine op device. Machinery, ete, to be de-
slgned or developed will recelve my prompt and eare-
ful consideration., Let us figure on your work, Ed-
ward Lindmueller, Willlimson Bldg., Cleveland, O.

WHEN YOU WANT anything and don't Enow
where 1o get it, write Popular Mechanles,

WANTED=—If you have anything in light metal
manufacturing, job or experimental work, write me.
Lowest prices. Behwabe & Bon, 56 W, Washington
#t., Chicago.

A PRACTICAL BOOK, “Dirs and Diemaking."
Postpaid 1. J. T. Lueas, Bridgeport, Conn,

WANTED.

WANTED SITUATION—As superintendent or
chlef englnesr, In some electric lightlng or power
Iant, either direct or alternating current, or hboth.
referably with some company that s willing to
pay a salary in proportlon to the increased efficiency
glven to the eatire service, outside ns well as Inside
the station. References exchanged. Open for engage-
ment after 1st Nov, Address 117, care Popular
Mechanics,

WANTED=—Mectal speclalties to  manufacture,
Also special  tools and  wachinery manufactured,
Best facilities for prompt and eareful work., A
Zwichel, Jr., Burlington, Wlis.

WANTED CAPITATL—To manufacture parlor
carpet game, G, W, Linn, Roberts Annex, Indian-
apolis, I'md.

MECHANICSE, BALESMEN, CLERKS ETC.—
We will start and Instruct yom free in manufac-
turing varlous grades of Elastle Carbon Graphite
atnts at your home, No further .expense than
26,00 to 3ML00 In materirls which we make. If a
beginner follows owpr plan and does not succeed in
manufacturing, It will cost him nothing. This
unusua! offer {2 mede to establish new manufae-
turers at once. Write Dept, M., The Cardinal Mfg,
Co.; Cleveland, O.

WANTED—Small metal apecialtles to manufac-
ture. E}:l[:urt die making, Press and serew machine
work, Plating of all kinds. Prices right for guan-
titles. John Oldfield, %37 W. 41zt Conrt, Chicagn,

MECHANICE, SHOPMEN. ETC., can have a
regular, or side line manufacturing businesg at
their home, or shop wlthout other expense than
materinls whicrh we furnlsh to manufacture Elastie
Carbon Graphite paints, We instruct begloners free
with first order for maferials. Sales to merchants
and  consumers afford unusoal profits.  We want
manufacturers where we have none, hence this un-
usual offer. Write Dept. M., The Cardinal Mfg, Co.,
Cleveland, O,

—

WILL CEMENT BOTTOM PROTECT WAR-
SHIPS FROM TORPEDOES?

The English government has been experimenting
with conerete to determine its efficiency as pro-
tection to ships from torpedo attack. An old gin-
boat was selected, and after removing all the ma-
chinery several tons of  concerete were placed in
the hold, arranged In layers. Three hundred
pounds of guncotton were exploded beneath the hull
The results have not been given to the public.

Please mention Popular Mechanles when writing advertisers,
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WONDERFUL

EDISON OFFER

If you love music, if you enjoy
entertainment, if you want to
male your home more cheerful,
BE SURE to read
every word of this
great offer

Read What Mr. Edison says:

««] want to see a pﬁunograpﬁ in Every American home.”

The phonograph 18 Mr. Edison’s greatest Invention, and it has become his hobby. He has practically dropped all
financial interest in his many other inventions, putting all his efforts 1o make the phonograph the model of perfec-
tlon, until to-day Thomas G. Edison has made it pogslble for every American familv to bring into their own home,
without paying us one cent, the great inventlon on which he has spent many sleepless nights and thousands of
dollars to perfect. It Qs his pride and pleasure—he wants ¥ou 1o hear ii—he wants you to have a phonograph.

NOW IS YOUR OPPORTUNITY!

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 guarantes foom third partics, without formality of any kind.

Try it in your home, play the stirring waltzes, marches, two-steps; coneert pleces, minstrel dialogues,
beantiful vocal eolow and other beautifnl Edison gold molded records: play all these, and if then
you don't eare to keep the cotfit send it back at our expense. We charge you nothing for the trial, I

But Mr. Edison knows vou will be glad s
o0 keep his phonograph, for you may $2- O O A MONTH EHL«%MB e e

Gem phonograph
keep it now by sending only a small l‘.i';LrEi:i' tinﬂliﬂllrncmu- m;* la{gnr mué:?umcnt;g}. pA

i ¥ e nieckKe iy me sRved A day w n a BT
sum after free trial, balance In Edison without interest on payments and atgexagﬂj
monthly payments. the lowest net cash prices.

More pleasure, more comfort, more education may be obtained from a phonograph than from anv ot ;
Would your son, your daughter, your wife—wounld youn like to hear the greatest bands and orc m:nlra]é ofhfgeaa%ﬁgh
would you enjoy hearing the greatest songs 0f the day, both classic and comic: on a quiet Sunday would you like to
hear the sermons of the greatest ministers, and songs by quartets, double gquartets and cholrs; wounld vou lke to

make records of your own, preserve the prattle of your own baby or make other records, whether song, instrumen-
tal musie or recltation? All this yvou can hear and do if you have a phonograph.

DANCE to music Fiayed by the Edison Phonograph if you like—It plays waltzes, twao=
gteps, lancers, quadrilies and fancy dances., Loud encugh for large hally,

You cannot imagine the many other pleasures you will derlve from a Phonograph until
after you have it in your home.

EEHEHBER Free Trial: No Monaj]r; In Advance! Write at once for free cata-
rooalioy log of Ediron Phonographs and free catalog of 1600 Gold Moulded Edison
cor

MR. GUSTAVUS BABSON, Manager

149 Michigan Ave., Dept. 126B. Chieago, I11.

Your address on a postal card, will bri ou each moath supplem
FREE i S Bt ol Stufaed Becorda. © 7 FREE supplement

We accept old machines in exchange for new phonographs.




Mechanics, Bta.tion;;_; TheWARNER LITTLE WONDER"

Engineers, Automobilists,

Bicycle Repair Men, Farmers,
and Factory 8 Shop Emploryes

A Here §3 just what you
Dol —a

ERMO])

Good, M
Durable A Complete Grinding
and Polishing Qutfit
PocHet
]rlﬂil_ll-l"ﬂ!-'.'ihlif for home and general
Hnife nse,  Maves hours of time and makes
mrilverware and cutlery shine like now.
Which emboadies the Bharpens edged tonls of évery description,
followlng shienre, I.ll-.cn.in-u, hatchets, |-|:nr-..|I Will run
smill dymamo, sowing machine or other
EIEHT ﬁDDITH}N*L light machinery, In eve
eTOOLS = home this motor will fill a

long felt want. Dwntists,
ilewctors, butchers, cooks,
jemelers, carpentérn,
plumbers and  mechanics
i eenerally will find thia
J:ulu'!_li ne af i|11|nrlr!-|~ il pis,
Price somplete, inolodin
emiry wheel, pulley whee
for power transmission', 2
bufflng and polishing
wheels, and sticks of silver and steel pol-
iahlng composition. ... ....... [ %I.HJ
Mutor attachas divectly tostindard theeanded favsst o1 by
ermed efour ‘yniversal nnectlion 1o mny Emooth Bt
Alwlutaly practiesl nivereally pucossaful,  Thislenoin
Loy End wa wl | cheerfully refassd vinir mosey | F vinimtle
h-_l:nr_]' b Foii talon nochancer. Meoklet gplvlog full o
peription peut free. Correspandesce wih dealers sulbeliod.
Bend chk, monsy ender o [ 0, I ander ta

WARNER MOTOR CO,, Flaiiran Bldg.
Depi. 14 New York City

Alligator Wrench, Wire Pliers, Wire Cutter (wlll
cut barbed fence wire), Hoof Hook (can also be used for a
packing hook sbout the engine), Screw Driver, Screw
Bit, Swedging Awland Lesther Punch, The blades
are tempered 1o withstand bard usage and are made of tha
beat 8% carbon cutlers® steel.

These toals ars peeded almost every day, and yon caonot
afford to be without (hem,

A VERITABLE POCKET TOOL CHEST of laestimable Convenlence

Price $1.25 Postpaid

3
!
!  REMIT FOR SAMPLE TO-DAY. Don't delay.
# Money back if not entirely satlsfactory,
{
5

Agents Wanted
Energetle hustling boys of mechanical tarn of mind can

make money selling thess snives, They oo 1 oo the spol when
intelligently demonsirated.

Devine Specialty Co.

7o BALDYIN Malil Address, Box 74,  INDIANAPOLIS, IND.
MENTION POPULAR MECHANICS,
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COMBINATION PLIER

SI1X USEFUL TOOLS IN ONE

Wire Cutter Side Cutter
Pipe Grip Reamer
Screw Driver

Flat Nose Plier

Drop forged from an extra
fine grade of steel,

BUILD YOUR OWN BOAT

By the Brooks System

Il' you aan drive a nail and cut out a picce of

material from a full-sfzed pattern oan
build a cance—row-boat— sall t—or launch—
in your leisure time—at home—and the building
will be a source of profit and plzasure.

All you need is the patterns, costing from 250 u
and mn.{erin!l. from lﬁ;:.‘l‘.'l up. The tools are mlmmfpuli
in every housrhold, Patterns of over 40 styles and sizes
—all 1 ha from 12 to 6 feet.

The Brooks System consists of exact-size riniﬁ

aper patterns of every part of the boat—with {Fmi
natructions and working illostrations showing each

The handlos are sode-
signed thoat they fit
perfectly the palm
nnd will not tire the g ¢
hand. &y £ If ha has mot gok

This nlso makes ibem write an
it an easy cottloe
tool.

No. 700—
T-inch sent to any
address in the Uni.
ted Btates on recelpt
of ) conts. Write for
the green book—FREE.

Every Tool
GUARANTEED

Only the Genuine Bear This Mark

TRADE MARK

Utica Drop Forge @ Tool Co.

73 Genesee Street, UTLUA, N. Y.

step of the work—an itemized bill of material re-
guired and how to secure it.

Over six thousand amatenra suceessfully bullt
hoats by the Brooks SBystem lust year. Fifty per cent.
of them have built their second t. Many have os-
;,nhllnhed themselves in the boat manufacturing bus.

LTS
l.','.at.nln]uua and particulars Tree. For 25 cents 100-
page catalogue contiaining valuable Information for

the amateur yachtaman, showing revaral working
illustrations of each boat, and & full set for one
boat. Full line of koock-down and completed
boata, When so ordered, patterns irs e priss-
ed, charges prepaid O, 0, D, to allow ex-

smlnation.
Brooks Boat Mfg. Co.

Originators of the
Pattern System of
Boat Building

“/:3711 Ship St.
Bay City,
Mich.,

(ot




DON’'T SPECULATE » »
TARE A CERTAINTY

Would :l.:ﬂll be open for an investment which will yield, with reasonable assurance,
from 60 to 100 per cent each year?

An investment that will enable your surplus earnings to work with you and shorten
the road to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that
is sure as the seasons, and increases as they roll by .

Study it out fer 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 speculation In that. TRubber Is worth the money, and we
haye the rubber,

Our rubber plantation congists of 6,000 acres; enough developed to insure ifs sue-
cess, making a certainty of an enterprise that iz within the reach of any prudent work.
ing man that ean save from $2.50 to $1250 per month from his earnings,

The contract protects you in misfortune, sickness or death.

Send today for our prospectus and further detailed information.

MONTEZUMA AGENCY

1107 Ashland Bloch, Chicago

1. H. C. GAS OR GASOLINE ENGINES
. " ® MERITORIOUS FEATURES.

A number of meritorious features characterize 1. H. C. Gasoline Engines, and we've put
them in a booklet, which we would be glad to send you it you ask for it.

' I. H. C. Gasoline Engines are not only

safe, but also inexpensive to operate. A

bright 10 year old boy can handlean I. H. C,

engine, because the parts are so few, simple

and easily controlled that it practically runs

Moreover, I. H. C. engines do not re-
quire an engineer, there is no danger of an
explosion, and the operating expenses are
reduced to a mimmum.

With a given quantity of gasoline,

- N : I. H. C. engines will generate the maximum
fe e — efficiency of driving power.
I. H. C. engines arc substantially constructed, have tew working parts, are not liable to get
out of order and will remain serviceable tor many years. .
The diversity of purposes for which these engines can be l._mccl makes them available as power
producers wherever an engine of the same rated capacity is required.

Made in the following styles and sizes:--Horizontal, Stationary or Portable--, 8, 1., 12
and 15 H. P. Vertical--2, 3and 5 H. P. Write for lllustrated Catalog.

INTERNATIONAL HARVESTER COlMPANY OF AMERICA
(Incorporated). No. 7P Monroe St., CHICAGO, ILL., U. 5. A,




