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Hachinery and Supplies from the St. Louis World's Fair

The Chicage House Wrecking Compan
Fifty Milllon Dollars to constroei.

which vost over

supplies of every Kind at extremely low prices.

We are the largest Machinary Dealers on earth,

thing needed in the Machioery or General Sopply line.

bought the complete LOUISIANA PURCHASE EXPOSITION,
Here is an opportonity for you to purchase

Our plant covers 25 acres, snd we are o o position at all times to supply any-

ELECTHICAL APPARATLUS

A Million Dallars” worth of
materinl, ool as new,

Ruahber Coversd Wire in slzes
from No, 14 o SO0 C, M,

Weatherproof Wire, =lzes No,
14 to No, 24,

Slow  Burning  Wealherpronf
Wire, 16 to GO0O C, M,

Lead Coversd Cablez, all volt-
wpes and =izes

TOMb My HETEY Inegmilezcent
Lamps=. practieal for forther ser-
viee, each o ets.

2O, M) i w Ineandeseent
Lamps, 1Hd Voltage, 8 eandle
power in uatural ecolors, Amber,
Green, Opal anwl Ruby,

200,000 No. 9171 Receptacles.

Wentherproof Sockets, Wnobs,
Cleats a@nd  thousands of other
items.  Write for our eomplete
Hiat,

MOTORS
My Motors, ranging from _ to
5 H. P. These Motors were
nsod only during the Exposition
and are practically  mwew; Volt-
ages T fo JdH,
PIPE
Tawmiinr  feet of Standard
Black amd Galvanized Wrought
Iron Pipe; also Hydraalle Pipe,
extra heavy pipe, steel riveted
phpee,  spiral  riveted  plpe, con-
vierse joint pipe, cast iron pipe,
tile plpe and pipe of every Kind.

VALVES AND FITTINGS
Thonsandz of them for sale,
good ns new,  Also fittings of
every kind,
BROLTS, RODS, LAG SCREWS
ETC.

tons Bolts, Rods, Lag
Turnbuckles and Wash-

1,000
Serews,
eTs.

15 Track and Loever Jaeks.

LUMBER AND BUILDING
MATERIAL

1,000,000 feet of highly sea-
sonmd Lamber from the HExposi-
Tlomn. Alsa  Bash, Dwors, anid
Buollding Material of every kind.
Send us your bills for onr estl-
mate.  We will save von big
Money,

CONTRACTORYS SUPPLIES
4,000 Steel Shovels.
Sy Steel Plcks.
(W Mattocks, Lanterns, Axes,
ot
S0 Wheelbarrows,

Thoeusands of aother items: Fur-
uiture  and Office Equipment,
Honsehold Goods, Settees, Firce
Extinguishers, Tanks, Safes,
Flags and Flag Poles, Roofing
Material, aml in facrt anything
pa nufaetured.,

WRITE FOR OUR SPECIAL CATALOGUE NO. 539
CHICAGO HOUSE WRECHING CO.. West 35th and Irom Sts.,, Chicago

WEBERGASPOWER

Would you be interested if we could prove

to you
that our

Suction Gas Producer
Producer (Gas Engine

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

and

COMPLETS PRODUCER PLANT
Pound | Read th: names of Wise Power Users (partial list only) using Gas

H. P Producer Power Plants, and saving §

Brooks Elevator Co., Minneapolis, Minn., 125 H. F.
Hermosillo Elecirie Light Co., Hermosillo, Mex,, 235 H. P.
Hou Pierce Eleetrie Light Co., Pierce, Neh, 60 H. P.
our Regent Shoe Co., Omaha, Neb,, 00 M. P.
"u Roller Mills, Purdy, Mo., 60 H. F.
Gilliam FElectrie Light Co., Gilllam, Mo., 50 H. P,
Hunkins-Willis Lime & Cement Co., 8t. Louis, Mo, 60 H. P.
Lustre Mining Co., El Ore, Mex,, two 100 H. P.
Pablo Gaudin, Parral, Mex., 125 H. P,
¢, E. Hertline, New York, N. Y., 125 H, P
The Gamer Co., Ft. Worth, Texas, 60 H. P.
Archbishop's Palace, Oaxaca, Mex., 16 H. 1%
Sonora Mining & Develonment Co., Narozarl, Mex., 30 H. P.
Caesar Marburg, Hermosillo, Mex., 16 H. P.

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

WEBER GAS AND GASOLINE ENGINE COMPANY

BOX 358, KANSAS CITY, MO.

Write to

Charcoal.
Anthracite
Pea Coal,
Coke,
Lignite

all of

them

Please mention Popular Mechanics when writing Advertiaers.
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| To Those Accepting
R e Our Proposition

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

Wiet-Goethe Combination Gauge

Now Offered {
for the
first time
to
those
Interested

Full Size

The Scale is graduated to G4ths of an inch.
The Protractor in degreez and numbered,

Did it ever oceor to you when called upon to perform some mechanical work to be confronted
by almost insurmountable difficulties because you did not have handy the right kind of a tool to take
measurements ?

Is it practical for any man to carry a cumber some tool chest to take measurements?

SBuppoge you could ecarry in yvour vest pocket all in one instrument
An Outside Caliper An Inside Caliper A Divider A SBtraight Edge An Angle Edge

A Depth Gauge A Trv 8quare A Center Square An Angle Protractor A Center Gauge
and many othe: combinations too pumerous to mentlon, but understood and appreciated at onee by all
having to deal with any kind of measurements.

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

quirements and take all measurements, within its scope, accurntely
and qguickly.
It is made of superior steel, earefully and thoroughly tested as »

to ite accuracy.

It will be found to be a novel and valuable addition to the tool
chest of any mechanie,

The practical men will find sonstant and novel uses for it wnder
any and all circomstances,
N It will enable one to solve all the different and difficult problems which arise in the shop or else-
where.
B dII; iz s0 portable and convenlent—being small enough for the pocket—that it can always be at
and.

The gauge is made by first-class mechanies and no expense s spared to insure accuracy. We
commend It as a finlshed and perfect tool for the various uses to which it can be put.

The combination gange s enclosed in a neat leatherette case with metal trimmings, so as to he
conveniently carried in the pocket.

HERE IS A SPECIAL OFFER. READ IT.
We want to ineriase the Subscriptisn List to onr Monthly Journal

M{]DERN MACHINERY The foundation of civilization rests on inventions nf new machinery, To keep abreast of

mechanical progress should be the aim of every intelligent man, Our publication kes
informed, snd it iswritten s Sll can nngerstand it and the best Hljastrated of its olsss. MODERN MACHINERY
costs §1.00 8 year. We want to get you started reading this pu?ar m]:ulnzl and therafora make von this offer.

Send us your subecription, at onee mclm!nu[.‘ﬂ.w and we will mal j:mu ODEEN MACHINERY every month for one year
apds WIET GORTHE COMBINATION GUAGE VREE at onco- 11 not fust ay ropresentad. send the saate right beok and ve
w 1R OuUr mon 5 §al BlRYy acoe T H P R -daY. B r, Imoney Lil MmMmOorrow Baa

1t you ':.ra at pmﬂ:-:;nt & subscriber to :EERHEI&GEthm may take sdvantage of our offer, and we will extend yoar
subscription one year ahead from present date of ezpirstion.

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

wr PSSP CERATRL AR LR PR Bsie el MO BRI T et st ant

may return the geage and my money will ba

e —————— )
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WM. M. PRATT

Automatic Drill

Never heard of it? That’s funny. Then
hadn’t you better send for our new Cata-
logue No. 7 right away? That tells all

about it.

WM. M. PRATT
l ll ranee Screw Driver ||

But you’ve surely heard of that. Yet per-
haps you haven’t heard all.

That’s another reason for sending for
our new Catalogue. It tells of more new
tools than you can shake a stick at--tools |
| you ought to know about.

GOODELL-PRATT CO., Greenfield, Mass., U. S. A

LRI nmmmnmmmu
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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 cona
tains real practical information on almost every mechanical sub-
ject including

Mechanieal Drawing Carpeniry Palnting
Mechanical Movements Log Huts, Bullding, Etc. Btaining
e B e L

arvin
Boldering Plnlur: Frame Making Eleciric Bell & Bell Hanging
Turning & Turning Lathes

OVER 700 PACES. 1420 ILLUSTRATIONS. PRICE CARRIAGE PAID $2.50.

An B-page cireular giving full sontents sent free on application.

SPON @ CHAMBERLAIN, - 123 P. M., Liberty St,, New York

e

earn Furniture Designing

0 you know that the Forniture business lsone of the most ra-
pidly growing trades in this country? Those who will enter
this line now will have a splendid foture before themselves, The
public demands new ideas at all times, and thers is & great field
for practical and origlaal people who may wish to become

Furniture Designers

We always have an opportunity to place our gradustes in good
payine positions. Bome of them are now earning botween $1200.00
and 250000 per year with plenty of chances for further advance-
ment. Write for full particulars and testimonials.

COLLEGE OF FURNITURE DESIGNING
Porter Block, Dept. M, Grand Rapids, Mich.

Spangenberg’s Steam and Electrical Engineering

Some of the Authors 695 Pages—648 Illustrations
This book is really a text-book of the St Written so You can Understand It. A prac-
Louis 8chonl of Eugineering, the entire me- tical hook for practical men. Intended espe-
chanical portion, except that pertaining to the cially for the use of Stationary, Steam and Lo-
locomotive, having been written by Prof, E, comotive Englneers and Flremen, Electrical

Spangenberg, C. E., the Superintendent of that
Institution, a graduate of the shop and work
bench as well as of the Unilversity. Mr. Span-

Workers and others Interested in Engineering.
The work is wrltten In the form of 1,035

genherg has bheen eminently successful as a QUESTIONS and ANSWERS and gives a
teacher, having enabled hundreds of men to comjilete course in Engineering, Stationary and
pass gaticfactory examinutions for stationary Locomotive, Compressed Alr, Refrigeration,

and marine engineers’ licenses,

Mr. E. W, Pratt, author of the portion on
Locomotive Engineering, s master mechanle
of one of the large rallroads, and has made
the locomotive his life-study.

Gas and Gasoline Engines, Elevators, Repairs
and Electrical Engineering.

Mr. Albert Uhl, A, I. E. E., Instructor in When Ordering use Attached Coupon
Practical Electrlcal Engineering at the St
Louizs School of Englneering, is a successful 50
electrieal contractor who has risen from the Price $3'
ranks, having worked as dynamo tender and ——

wireman's helper in his younger daws.

$3.50 is the price, and it is sold with the understanding that it may be returned
if mot satisfactory, and your money will be refunded immediately. Out of
10,000 books sold only one has been returned. This fact speaks for itself.

COUPON—CUT OUT AND MAIL T0-DA

GED. A. ZELLER BOOK CO., 7 So, 4th Street, St, Louis, Mo,

DEsnr BIn: I accept your offer to srod mo ex
Enginvering, n compiete library in one voloms: JF’.;'H illustrations, price ﬂ.}.ﬁ“d enclose $2.00 as firet payment.
BXIpPress

prepaid, one of Spangenberg's S.eam und Eleotrieal
The balance, $1.50. I sgree to remit in 60 cent monthly instaliments, MOnEY or

NA-ME BEET EE R AT RS EE R RS SRR E N A F R R B FR AR RS R R F RN Ar s FEE A EE AR EE AR

Btrﬁt or Box Hﬂ. ..... T T T T T T g ..........uﬂ'lty B.llﬂ S“te samesmmm et B E R e

&r, Or stamps.

Please mention Popular Mechanics when writing Advertisers.



PATERTED IR URITED STATES, CANADA, FRANCE,
AERMANY ARD GRECAT BRITAIN. PATENTS PENDING

Tuin Wagwew 1 Mass
& BO=Point Ot
HitarTd DrRop FomorD
Canson STEEL, WJAwS
WiLL TAKE I=~4 7O B -#

Bolts before and
after using the
Hawkeve .

o, 20 Rego
B ;emnm-a n:l'-ﬂo.. 20 only full
i
PIPE WRENCH, THREAD OUTTERS. The dies in _wrench for English
d forel de, foruished 'll".lh
Will Bemave ""Neversllp” and “Rowe' Calks %’?irhw hift:t.aﬂ:- mtiru-l it

nted,
Best Thiz wrench ghould be In the tool box of every mechnnif:. Will be malled on
Fwﬁmm receipt of §1.00. Better order one today.

Manufactared by
mma’rﬁtg. ;Ill::: e HawKeye Wrench Co., Marshalltown, Ia.

ELECTRIC
LIGHT Outfits

hl.&\l‘.l \Til! EQUIPMENTS FOR
Residences, Yachts, Launches, Etc.

Best Material, Thoroughly Practical,
Over 130 in our E:D—page catalogue.

Address ELECTRIC LI(_II'IT DEPT.,

Richardson Engineering Co.,
HARTFORD, Conn.

LAY LARAAARARA AR AL LAY

If You Like “Pop.” Why Not Send it to a Friend
FOR ONE YEAR?

Caanot fail to please any man and Fill in address and mail
will please him for twelve months with One Dollar at our risk.

g POPULAR. MECHANICS, Journal Building, Chicago
g Send your Magazine one year, commencing with the month of
g NAME
]
Z
E STREET

CITY STATE

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




Mechanical
Engineering
Technical

BOORS

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

Popular Mechanics BooKk Dept.

In ewery case we prepay in full all mailing or express charges.
Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and

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

ENGINEERING

GAS ENGINES, With Instructions for Care and
Working of the Same. By G. Lieckfield; translated
by Geo. Richmond. 120 pages; [llustrated; 12mo.;
cloth. Price, £1. To which has been added full
directions for the management of oll engines.

TRACTION ENGINE ITS USE AND ABUSE.
By James H., Maggard. Small 12mo.; cloth; {lus-
trated. Price, £1. Reévised and enlarged by an
expert enginecr. Dweals in detnil with the prinef-
ples and parts of a traction engine; directions for
starting an engine; use of gauge, try cocks, pumps,
governor, slide valve, ete.; water supply; the boiler,
its ecare and management; methods of a good fire-
man; the engine; handling a traction engine. The
book ls teeming with practical points and sugges-
tions put in very simple language and very effective
manner. It should be in the hands of every man
who runs a traction engine, The farmer aml eream-
ery operator, especially, should not be without it

HANDBOOK OF MODERN STEAM FIRE-
ENGINES. (Hoper's Engineers’ Huandy Book ser-
fes.) Price, 5150, The only book of the kind
ever published In this country. Contalns descrip-
tlong and llustrations of all the best types of steam
fire-englnes, and fire pumps, injectors, pulsometers,
Inspirators, hydrauliec rams, cte.; and treats more
extensgively of Hydraulics than any other book on
the market.

SIMPLE PROCESS FOR ESTIMATING THE
HORSE POWER OF STEAM ENGINES. By Ed-
win R. Keller, M. E, New edition. Price, Sle.
Contalng  wvarious mothods of  estimating and
caleulating the horse power of bollers and engines
and ascertaining the power required to run lione
shafts, individoal machines, ete., ete

MODERN MACHINE SHOF TOOLS. By W. H.
Vandervoort. Large Svo, 5656 pages; 673 lustra-
tions: eloth. Price, $4. Just out, this “mastoer-

plece of the machine shop,"” no machinlst can afford
to be without it. Treats the subject of Modern Ma-
chine Bhop Tools in a conecise and comprehensive
manner. Each tool is cousidered from the follow-
ing points: First—Its construction with hints as
to Its manufacture; second—Iits operation, proper
manipalation and care; third—nnmerons examples of
the work performed. A book in which the appren-
tlce will find a thorough course of instruction, the
mechanic a wvaluable manual of practice and the
superintendent and foreman many valuable sugges-
tlons. In faet, It 18 in all respects the most com-
plete, concise and usefnl work ever published om
the sabject. Of Incalenlable value ns o work of

reference. In 34 chapters.
PRACTICAL GAS ENGINEER. What It Is
and How To Do It. Cloth, Priee, $1.

RECORD BOOK—VALVE SETTING.
Low. 120 pages; quarto; stiff covers,
For the uze of marine engineers.

WATER WHEELS. By A, B, Cullen. 63 pages;
12 plates; quarto: cloth. Price, 2. Of all the books

on ps and Hydraullc Motors thls is one of the

By A. B.
Frice, G0c,

— —

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

COMPRESSED AlIR: I'Ts PRODUCTION,
USES AND APPLICATIONS. By Gardner D.
Hiscox, M. E. 4th edition, revised and enlarged;
820 pages: 5456 illustrations; cloth, Price, §5.
The most thorough and comprebhensive treatise on
the subject of compressed alr that has ever been
published. Well printed and substantial. No phase
of the sunbject is omitted. Is & complete compen-
dinm In 36 chapters, valuable for reference and for
gtudy. Contents: The physieal and operatlve prop-
erties of alr from a vacoum to its lignid state; its
thermo-dynamics; compression, transmission and
nseés a8 a motive power In operation of stationary
and portable machinery In engineering, mining and
manufacturing work; alr tools; air lifts; pomping
of water, acids and oils; the air blast for cleaning
and painting; the sand blast and its work: and the
numerous afpliances in which compressed alr i3 a
most  convenlent and economical transmitter of
power for mechanieal work, railway propulsion, re-
frigeration and the wvarious usce to which com-
presged alr has heen applied. Contalns a list of
patents on compressed ale from 1875 to date, and
40 tables of the physical properties of air, fte com-
pression, cxpansion and the volumes reguired for
various kinds of work.

ELECTRICAL ENGINEERING FOR ELEC
TRIC LIGHT ARTISANS AND STUDENTS. Ey
Blingo and Brooker, 348 [llustratlions; 12mo. Price,
#3.50, This new and revised editlon contains all
data nnd formulae relating to this Lranch of elee-
trical application.

ENGINEERS' PRACTICAL TEST. Actual slze.

fix414 Inches; stif sllk cloth. Price, $1. A gulde
for all men in orf aboot power plants. Indispensa-
ble to engineers. mechanies, machinlsts, firemen,

ete, Tella how bollers and engines should be wmn-
aged. All about gas engines, englneers' license ex-
amination goestions and answers.

MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, comp. 497 pages; actoal slze, 8%x54 Inches;
illnstrations., Priee, $§1.50. WIith an appendix con-
taining a thorough electrical department, an ex-
haustlve treatise on lce making and a large collee-
tion of miscellancons practical examples. A thor-
ough and original reference book for architects, iron
workers, boller-makers, contractore, civil and me-
chanlcal englneers, firemen and lce machine men.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

BOOKS OF TABLES. BOOKS OF RECEIPTS

ROPPMS NEW CALCULATOR, 200 pages.
Actunl size, B%x95%% Inches. Cloth. Price, $1.50.
Pocket size, £1.00. Sustalns the same relation to
the eommercial world that the new Century Diction-
ary does to the lterary world. Fully abreast with

the age of alr ships, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
ticular wants of bankers, accountants, mechanles,
farmers, manufacturers, merchants, miners, ete., ete.,
and must prove of incalenlable value to them—un-
less the hook ftself can ealenlate Its own worth—
{:IEI it caleulates almost everything that is ealen-
.

QUESTIONS AND ANSWERS, Based nopon the
Btandard Code of Traln Rules, By G. E. Colling-
wood, Eid. Revised editlon. 80 pages. Dlagrams.
Cloth, Price, $1. Intended for use in the ex-
amination of tralnmen. The general ruleg, traln
rules, train orders, and the whole handling of tralns
is set forth In so simple and at the same time com-

rehenslve manner that a careful reading of the
ook will fit any one with sufficient knowledge to
meet any contlngenecy that may arise In the cenduct
of a train. Endorsed by high railway officials from
all sections of the country Every transportation
man shounld have a copy.

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Draughtsmen and Sun
Printers. By George E. Brown., 149 pages. Dia-
grams. Cloth. Price, $£1. For architects, sur-
voyors, draughtsmen, engineers and others who find
the reproduction of tracings a matter of everyday
nncﬂsnltf. It embraces: The ferro-prossiate process,
toning blue prints, uses of blue prints; ferro-prus-
gite in tri-color work: the kallitype proeess; the
Obernettor process; the wranotype process; prints on
fabrics, prints In dyes; beliographic processes com-
pared; preparation of heliographic papers, making
tracings for sun-copying; outfit for hellographie
printing; ferro-prussiate or white line on blue ground;

ellet or hilue line on white ground; ferro-gallie, or

lack line on white ground; brown line on white
ground; minor hellographie processes. A colpre-
henslve lttle bibllography at the end of the volume
and an index add greatly to its value and Interest,

THE LOCOMOTIVE UPF TO DATE. By Charles
McShane, 736 pages. 380  illustrations, Cloth.
Price, $2.50. Covers the whole range of locomotive
construction and management down to the present
day, Ineluding its latest development and all mod-
ern appllances, together with a classification and

* pomparison of all kinds of locomotives, both slmple
and compound. It 18 a book culled from the me-
chanleal books and papers of the world and so con-
taing all the really valuable information to be found

in o complete mechanieal Ilhrnrr. Every subject is
fllnstrated and the descriptions given

fully of all
new deviceg were prepared by the inventors them-
gelves, The contents ineclude: Compound locomo-

tives: combustion; air brake; breakdowns; locating
blows and pounds; incrustation; injectors; inspira-
tors and boiler checks; slide wvalves; valve gears;
errors by the link motion; locomotive valve setting;
gteam indieator; modern locomotives; extraordinary
fast runs; lubricators; metallic packings; general In-
formation: locomotive construction-erecting depart-
ment: machine work; metrie system: steam and air
gauges; compressed air; modern counter-balaneing
and the bistory of the locomotive.

ONE THOUSAND POINTERS for Machinlzts
and Englneers. By Charles McShane, 342 pages.
127 1llustrations. Cloth. Price, $1.50. Includes ar-
ticles from the best authorltles onm each subject.

Embraces the mosi modern and approved practlee
in the construction, care and economical management
of the locomotlve, Written in plain language and
condenged form, no mathematical demonetrations
being glven or reguired.

JOHNSON'S ANDY MANUAL. Price, $1.
An authority on steam, hot-water heating and ven-
tilating, plumbing and gas fitting. A valuable ref-
ercnce book for architects, those In pipe trades,
engineers, janitors and those intendipg to Install
or alter heating or plumbing systems.  All kinds of
mweasurements arranged In tables. Fully [llustrated
with cuts and complete working plans.

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Serles of Practical
j31‘."5:1111.:111:1. Edited by Paul N. Hasluck. Priee, each,

o

BOOT-MAKING AND MENDING Including re-
pairing, lasting and finishing. Illustrated. 179 en-
gravings and diagrams, Price, 50c. Contents:
Repairing heels and half-soling; patching boots and
shoes; re-welting and re-soling; boot-making; last-
ing the upper; sewing and stitching: making the
hﬁvl: Enifing and finishing; making riveted boots and
ghoes,

Others of the set are:

HOUSE DECORATION. Price, 50c

HOW T WRITE SIGNS TICKETS AND

POSTEHRS. Price, G0
WOoOD FINISHING. Price H0c,
DYNAMOS AND ELECTRIC MOTORS.
FPrice, e,
UE’ELE BUILDING AND REPAIRING, Price,
e,

DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES. FPrice, hbe,
MOUNTING AND FRAMING

Price, bie,
SMITH'S WORK. Price, 50c
GLASS WORKING BY HEAT AND ABRA.

PICTURES,

SION. Price, H0c
BUILDING MODEL BOATS. Price, 50c.
ELECTRIC BELLS: HOW ToO MAKE AND

FIT THEM. Price, Gle.
BAMBOO WORK. Price, ble,
TAXIDERMY. Priee, Glc,
TAILORING. DPriee, ble.
PHOTOGRAPHIC CAMERAS AND ACUES-
SORTES. Prlee, S0e.
OPTICAL LANTERNS, Price, &0c,
ENGRAVING METALS. Price, ble.
BASKET WORK. Price. 50¢
BOOKBINDING. Price, 50
BENT IRON WORK. Priee, Hle.
PHOTOGRAPHY. Price, Hle
UPHOLSTERY. Price, b0c.
READY SHORTLY.
LEATHER WORKING. Price,
HARNESS MAKING. Price, ble.
SADDLERY. Price, 50c.
TECHNICAL INSTRUCTION, Important new
gerles. Edited by Paul N. Hasluck, th numerons
fliustrations of the text, Each book contalns about
160 pages. Crown Svo. Cloth. Each, &41.
PRACTICAL DRAUVGHTSMAN'S WOoORK. Price,

b,

£1.
PRACTICAL GASFITTING. Priee, §L
PRACTICAL STAIRCASE JOINERY. Price, $1.
PRACTICAL METAL PLATE WORK. FPrice,

£1.
PRACTICAL GRAINING AND MARBLING.
loe, E1.
Prg'l'Hl'.'.ll VOLUMES IN PREPARATION,

prm—

SPON'S MECHANICS' OWN BROODK. 702 pages.
1490 illustrations. Half leather. Price, $2.50, en-
eral method of treatment of each subject ls first,
the raw materials worked upon, its characteristics,
varintiong and suitabllity; secondly, the tools used,
the sharpening and use; thirdly, devoted to typleal
exnmples of work to be done, materials and how to
do slmilar work. Nearly all of the mechanleal
trades are here included and some of the profes.
glons, ;

——————— e
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

[

NOSTRAND SCIENCE SERIES. l168mo.
60c, each. Amply illustrated when the
gubject demands. Pot up in & uniform, neat and
attractive manner. Bubjects are of an eminently
sclentific character aud embrace a wide range of
toples. The following cltations may be noted as
t_vgea of thls notable set:

HIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C. E. 3rd American

VAN
Boards.

edition. Revlsed and r13.51[1:1:.' re-written, with an
Iu plvindﬁc %1 “Theory of Chimney Draught,” by F.
ell, . E.

STEAM BOILER EXPLOSIONS. By Zerah Col-
burn. New editlon., Revised by Prof. R. H. Thurs-

ton. Price, 60c,
FATIGUE OF METALS UNDER REPEATED
STRAINS. Price, 60c. With Various Tables of

%EDB;I":E ﬁnﬂl Esxpuriments. hFrum the German of
rof. udwig angenbu with a eface b
8. T. Bhreve, AV e = ol

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

THRANSMISSION 0oF POWER BY COM-
PRESSED AIR. Frice, G0e, By Albert Zahner,
M. E. New edition in press.

GAS-LIGHTING AND GAS-FITTING, Specifica-
tlone and Rules for Gas-FPiping. Price, d0c. Notes
on the Advantages of Gas for Cooking and Heatlng,
and Useful Hints to Gas Consomers. 2nd edition.
Ee-wrlttun and enlarged. By Wm. Paul Gerhard,

- —————

TWENTY-FIVE CENT SERIES

ETUDY OF ELECTRICITY FOR BEGINNERS.
Comprising the Elements of Electricity and Mag-
netism as ap%ﬂeﬂ to Dynamos, Motors, Wiring, and
to all Braoches of Electrical Work, By Norman
2?’:_;:tn:ma-lr:].»ar. 54 l[llustrations and 6 tables, Price,

¢,

DRY BATTERIES. Especlally adapted for Au-
tomobile, Launch and Gas Engine Work; Medical
Colls, Bells, Anununciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery. &0 illustrations, 25e,

SMALL ELECTRIC MOTORS. How to make
and use them, including design, examples of small
motors and their applications, speed controllers,
starters, fuses, etc. 48 lllustrations. Price, 26e,

SIMPLE SCIENTIFIC EXPERIMENTS, How
to perform entertalning and Instroctive experiments
with slmple home-made apparatug. 58 [llustrations.

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

METAL WORKING TOOLS AND THEIR USES,
A Handbook for Young Engineers and Ap;;reutlcea.
Bhows how to use slmple tools required in Metal
Working and Model Making. IlNustrated. 26c.

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first Introductlon to the study of the Locomo-
tive Hngine, thelr Design, Construction and Erec-
tion, with a short ecatechism. 26 fillustrations. 2&e.

ACETYLENE GAS, HOW TO MAKE AND USE
IT. A I1'Jn?n::ﬂ|:|?l] hnn{l’honk on the nses of Acetylene
Gas, sultable apparatus for its genmerstion, hints on
fitting up, ete. 34 illustrations. Price, 25e.

JOINT WIPING. Fractical hints on, for begln-
nere In plumbing, describlng in detail the wvarious
operatlons and fully illustrating them from actual
work. Price., Zbe.

WOODWORK JOINTS. How to make and
where to use them. Mortise and tenon joints, lap
jolats, dovetnll jolnts, glue jolnts, scarfing joints,
cirenlar work, with 137 illustrations. Price, 25e.

DIAGRAM OF THE CORLISS ENGINE. A
large engraving giving full particulars. Explanation
of figures. 13x19 in. Priee, 25e,

ELECTRICAL CIRCUITS AND DIAGRAMS,
INustrated and explalned. New and original draw-
Ings comprising Alarms, Annunciators, Automobiles,
Bells, Dynamos, Gas Lighting, Motors, Storage Bat-
terles, Btreet Rallways, Telephone, Telegraph, Wire-
less Telegraphy. By Norman Schnelder. 25e.

HOW TO INSTALL ELECTRIC BELLS, AN-
NUNCIATORS AND ALARMS, locluding Batterles,
Wires and Wirlng, Clrenits, Bushes, Bells, Burglar
Alarma, Fire Alarms, Thermosta Annunciators,
and the Locatlon and Remedying of Troubles, By
Norman Schoeider. Price, 2be.

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE. By John
Lord Bacon, Instructor in Forge Work, Lewis In-
stitute, Chicago., 262 pages. Cloth. Price, $1.50.
Contents: General description of forge and tools;
welding, caleulation of stock for bent shapes; up-
setting, drawing out and bending; simple forged
work; calcolation of stock and making of general
forging; steam hammer work; doplicate work; man-
ufacture of lron and steel; tool-steel work; tool
forging and tempering; miscellaneous work; tables,

LOCOMOTIVE OPERATION, By G. A. Hen.
derson. 636 pages; llustrations. Cloth. Priee,
£3.50, The object of this work I8 to give a com-

plete and systematic discussion of the theory and
practice of locomotive operation with the results
accomplished and the effect of the actlon wpon the
various parts, as well as the amount of fuel and
water necded to perform such needed work, rather
than an exclusive treatise upon the mere manipula-

tlon of the machine, The order of conteuts [8:
Inertla, steam action, reslstance, slipplng, braking,
steam capacity, hauling capacity, water consump-

tion, fuel conswmptlon.

TEXT BOOK ON ROOFS., By Mansfield Merrl-
man, Part I. Sixth edition rewritten and enlarged.
326 pages; illustrations. Cloth. Price, $2.50, he
contents inelude treatises on stresses Iln roof trusses,
highway bridge trusses, rallrond bridge trusses,
miscellancons trusses, deflection and Internal work,
historical and critical notes,

WIRELESS TELEGRAPHY.
Collins. 500 pages; i{llustrations. Cloth. Priee,
£3. Describes the history, theory and practice of
wireless telegraphy In a way to rouse the enthuosi-
agm of the layman, ag well ag the professional. A
happy regard for detalls and minor polnts makes
the whole a remarkably clear and interesting ac-
count of the Science,

MODERN ELECTRICITY. By Henry and Hora.
356 pages; 160 {llustrations, Cloth  Price, $1.
Thoroughly accurate and sclentific in its explana-
tlon of X-rays, wireless telegraphy, radlum, trans-
mission and distribution, power etatlons, wirlng,
and written In ulaln English. An essentially prac-
tieal handbook for studeunts, apprentices and elee-
trical engineers.

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 66c, Undoubtedly the best
book published for students of arithmetic. Do mnot
despair becanse through neglect yon have forgotten
what yon once knew about this branch of math-
ematicse,. Thizs pew method requires no teacher.

YOUNG ENGINEER'S GUIDE., New edition re-
vised and enlarged. 254 pages; Illustrations. Price,
$1. Covers the entire subject of care, management,
operation, repalring, englneer's license and various

ints of equal importance, and I8 endorsed by lead-
ng englneers in all parts of the cocntry.

HOW T0O RUN ENGINES AND HOILERS. By
B, P. Watson; illustrated. Price, $1. Written In
plaln lapgunage and well adapted for use a8 a text-
book by the engineer and boller maker.

MODERN COTTAGE ARCHITECTURE. B
M. B. Adams. Large guarto: 79 pages; 1llustrated.
Cloth. Price, %4.50. Contalnsg an introductory es-
say on ecottage bullding and notes on the subjects,
{llustrated from works of well known architecta,

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

By A. Frederick

-
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THIS LITTLE PICTURE TELLS A WONDERFUL STORY

The three eagles in the above [llustratiom, twoof them with double heads and each wearing a
crown, represent the monarchies of Russia, Austria and Prussia, combining thelr strength to partition
Poland, that nationality being represented ]J-F the fallen soldler. As the Poles fought for the inde-
pendence of thelr country, the Goddess of Libertyis represented defending the soldler and tr¥ing to
beat back the crowned powers, but Liberty was overcome and ra.lla with broken sword in hand on the
shleld bearing the Latin inseription “Finis Polone,” which means “The End of Poland.” Looking more
closely you will observa the burning firebrands, the battered walls, the broken cannon, the burning
cities In the distance, and the flag of Poland tralling in the diast, this Ilttle Mustration having
wrapped up in it the history of the downfall of anation, This is only one of 2000 illustrations In

Ridpath’s History of the World

edch one driving home to the mind some great historieal event.

Poland is once again dreaming of Liberty. and one of the blackest crimes ever perpetrated by a |
combination of great powers against a weaker natilon may vet be righted. To appreciate the tremen-
dous historical Importance of present events It fs abzolutely essential to have a thorough knowledge
of the history of the past.

ThES-E Are "istﬂf]r'-makiﬂg Dﬂ}'ﬁ. This present year, not half over, has seen a new

power (Japan) take Its place among the great
nations of the earth; has seen an open seaport taken from Russia, for which she had
planned and intrigued for sixty vears, curbing for at least a generation her dream of pre-
dominance in the East: has seen the outeropping of what may become the greatest revo-
lution of all time, and through which Poland may agaln be free: has seen our own great
Republic take her place absolutely at the head of the great nations of the world and
universally recognized as the power best fitted to take the initial step towards bringing
to a close one of the bloodiest wars in history.

Do you understand and can you intelligently discuss these great happenings, and
are yon familinr with the rise and fall of nations in the past, and the rocks of disaster
upon which every Republic save our own has gone down?

In ONE WAY, and in ONE WAY ONLY, can you understand these events—
by knowing history. To you, to every one, a history of the world is a neces-
gity., There is one satisfying history of the whole world, JUST ONE, Rid-
path’s History of the World.

4
It 1s endorsed by ex-Presldents Harrlson, Cleveland and McKinley. Jeiferson
I}wrlu_ Lew Wallace, John L. Stoddard, Henry W, French, Bishop Vincent, ,@'@. WESTERN
ORI SRR B e g A
aton 17 raity. rtmon ", ¥ eu,. o it AR~
sar. Yale. and other Collezes, nnd by the Great A i-tn ple, ASSOCIATION
200,000 of whom ovwn and love it. 204 Dearborn Street
Fail Me & e
Hre o l']'l d er Publisher
al 4 ‘é& Please send me Ridpath
finds us with a few sets on hand of thls, thelr greatest publieca- Bample Pages and fall par-
tion, which we rmns:il-: “iéth pay advertlagm bills, and for é‘ ticulars as offered In POPULAR
these few sets the price & your purse, and our terms are A
B0 GARY a-lto bring this monumental work within the (}5 MECEANICS for August.
reach of all

Ridpath s in # popal netarn volumes, 11 Inchea tall. A inches wide . F T o e N S
gnd 2 i+, thick It contains 4000 pages and Tl illu=trations. The

mplrm got bozed welehe 68 pounds. The few pets at oar dispo-
anl are the very Iateat adition, tnthe Fall nf Port Arthar,
and are beantifully bound in Half Mororoo. Thisis your
chanece to bay the work at & nominal price, much less

than ever hefore, pad vou may pay in small sums

menthiy If you prefer.

DDREBE.  ...cicssssssnibineitsos SHssssanssnsnsaauninsnsesi
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A STRONG ARGUMENT BUT NO PICTURES—READ IT

The Phillips Seven Powers in One

—DUPLEX GASOLINE FARM MOTOR—

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

He doesn't have to call in his neighbors to grind his feed, cut hiz ensllage or fodder, neither does
he have to run a GREAT BIG 8 H. P. ENGINE to pump water and rum his cream separator that only
takes 13 H., P.; he can't afford to do this; it takes too much gasoline,

Every farmer needs nn 8 horse power engine at ofttimes and only about 2 horse power most of the
tlme, Most farmers can't afford te put so much money in a blg engine, and so limp along with a
2 or 3 horse power engine when they would really like an £ horss power, and If they could get

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

and one that would EUN ON AS LITTLE GASOLINE AS ANY SBMALL ENGINE when doing a small
engine's work; one that the farmer could use anywhere and any place that any 2, 3, 4, 5, 6, T or B
horse power engine could be used, either as & mounted engine or ag a sami-portable, or a stationary, on
a foundation, or a8 a marine engine, If deslred—I =av, if the farmer could pget ALL THIS IN ONE,
providing the engine was as simple and durable as the old fashioned kind, that he would then have
Just the ideal furm power. The WONDERFUL PHILLIPS FARM MOTOR is all this and more.

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

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

COorrespondence solicited regurding complete marine motor outfits; also automobile motors, transmissions, sto.

Our No. 40 Fench

PELTON MOTOR AND DYNAMO DIRECT CONNECTED. Teach The Bﬂ}"ﬂ to USE Thﬁir Hﬂ]]dS

Every boy ought to hav little earpenter shop
The PELTON MOTOR possesses all the advantages of Lila nwn?- e o rl:'mn-.-y Eﬂﬂmg carpenter

of the famous PELTON WATER WHEEL. It is essen- ; : 2
tially a high grade machine of the best mechanical con- | | f1ir"ciiges” (A1 and fricnds and Have foa of
ruetlon, and I8 guarantesd to develop 8 maximum ' v h's M 1 Traini B h i hal
ower usings minimum ?uant‘st! of water. Tests at rnraltrnte?utsh:p 1f:milfse]r r?ul: nag hrla;lft b:;f “itGI:
ornell University show the remarkable eficiency of used In the best manual training schools in the

88 per cent. Adapted for runniug from city malns or country.

independent water supply. and can be used for any pur- Bench 444 ft. long, 82 Inches high, 20 inches wide—ftted with
requirin wer. For example, dvo dai a 13-inch glued up maple top 1% inches thick, with 7-inch wall

pose requiring e, dynamos, dairy '

and farm machinery, fans and blowers, printing or tools, fitted with two vices. Back board and tool rack as

a1 shown in illnstration. Frame, gloed op top, vices and

presses, ete., ete. Send for catalogue giving capaclty rack all made of hard maple.

and prices of varlous sizes. Our catalog gives complete information In re-

gard to this and other manual training benches,

and [t shows a number of styles especlally de-
signed for manual training school use. Write for

THE PELTON WATER WHEEL Eﬁ: GRAND RAPIDS HAND SCREW CO.

158 Main 5t., SAN FREANCISOO. 146 S. lonia Street
145 Liberty 5t., NEW Y0RK. GRAND RAPIDS, - - - MICH.
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The Russian Battieship ‘¢ Orel,”” Riddled by Japanese Fire in the Great
Naval Battle of the Sea of Japan
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FINEST GUNPOWDER PLANT IS IN
JAPAN

The most complete, modern, convenient
and practical gunpowder plant in the world
belongs to the Japanese government and is
located at Meguro, near Tokio. All kinds
of ordnance and blasting powders are man-
ufactured at this plant and 500 men are em-
ployed. Every department has its allot-
ment of space, but not a foot is wasted, nor
iz there I'l-It:.'ihil'.lg superfluons  about the
massive buildings and their equipment, A
narrow gaugze railroad runs along the main
etreet for the full length of the factory
grounds and overhead a wire-rope power-
transmrission  connects  all  departments.
Though modern in every respect, the plant
is mone the less Japanese in appearance.
The corners of the roofs of the buildings
turn up and there are many details in every
departiment carried out in Japanese fashion.

Five to =ix thousand pounds of finished
material is turned out daily, yet grounds and
buildings are Lkept neat and clean. A de-
tachment of soldiers patrol the plant and
military precision and discipline govern.

-t

STEEL STREET CARS

The growing ti‘ll[ll?."lll':\ to build cars out
of non-combustible materials has entered a
new fleld, and the first steel street car has
been finished and is ronning in the streets
of New York. No wood is used in the eon-
gtruetion of the car except the little re-
quired for the window sash, parts of the
roof nnd the strips on the floor, and all
thesze have been fireproofed. There is not
the same necessity for a fireproof street ear
that there is for a steam car, as the pas-
sengers conld always eseape, but the street
ear, when stored in ear barns, = one of

MECHANICS

the most combustible of all things, aud
when a car harn takea fire the loss |« al-
ways heavy and usually total

P

TELEG RAP HING PHOTOGRAPHS

Photographs can now be sent to a dis-
stance by telegeaph,  This means that a
disaster occurring in New York tonight may
e lnstrated from aectual photographs of
the 2eene in the San Franciseo papers to-
morrow morning, instead of from the arti=t's
imaginary pen pictures,

The instrmment by which the telegraphic
transmiszion of photographs, handwriting
and photo-engravings is possible is the in-
ventlon of Professor  Arthur  Korn, of
Muniel, and involves the use of a selenium
cell, the electrical resistance of which varies
according to the action of the light upon It.
When an image from a phoetographic film
is thrown upon this selenium cell the vari-
able resistances are set up and transmitted
to the receiving emd of the apparatus. Here
they vary the light of a Geissler tube which
adets upon a sensitive tube as explained in
the illustration, which we reproduce by
courtesy of the Ilustrated London News.
The French telegraph service has been test-
ing the photographic powers of the appara-
tus on a line between Paris and Rouen, for
several weeks past and the illustration
shows facsimiles of photographs actually
sent by telegraph.

- -

A special conrse of Instruction for fitting
boys to become apprentices in the shops of
the Pennsylvania K. R, has been adopted
by the board of eduecation of Altoona, Pa.,
and will be taught in the high school of
that eity, Railway officialz a==isted In pre-
paring the course,

First Steel Street Car Ever Built
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APPARATUS, BY WHICH PHOTOGRAPHS ARE ACTU-
ALLY TELEGRAPHED

APPARATUS AT SENDIKG STATION.
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OCEAN TURBINES DECLARED TOO
SLOW

The steam turbine has made such rapid
progress considerable surprise will be oc-
casioned at the report of Herr Struver, the
chief constructing engineer of the North
German Lloxd line. He declares as a re-
sult of test vovages he made on the Allan
liner “Victorian™ that: “It may do for small
vessels. but it is not the thing for bhig ones.
It does not save space or weight, and 1 did
not discover that it saved anything in coal.

MOSLEMS SACRIFICE EYES AT
PROPHET'S TOMB

The pilgrim Mosglem traveling toward
Mecea  has  one  supreme  objective—the
Prophet's tombh. When he has gazed on that
he hasg, by some strange frenzy of Dbelief,
exhausted the delights of vision. He would
ingure that Mohammed's resting place be
hiaz last earthly sight.

Near the Ka-baah are men heating bricks
white-hot in pans of coals, When the pil-
grim has feasted his eyes on the (to him}

*“They Gaze at White-Hot Bricks Until Their Sight is Destroyed."
The one advantage that can be elaimed for

it is that it has little or no vibration. But
that dees not offset the other disadvan-
tages.™

The difficulty of reverzing is emphasized,
the expert stating that it takes more than
five times as long to reverse a turbhine as a
reciprocating engine,

However, the Cunard line have under
construction twe immense turbines which
are expected to have n su=fained speed of
24 knots an hounr, It is sald Important im-
provements bave been made which are
guarded secrets,

blegsed sight, he buys one of these white-
hot bricks and with his face still turned to-
ward the tomb, brings his eyes near the
terrible heat of the brick and holds them
there until his sight is destroyed. His agony
iz fearful, but he bhears it till hiz ohject is
accomplished. Then his sufferings stupefy
him: the white-heat of the brick dies out.
In an hour or two he rizses and takes his
wayv—a blind man,

P
§ i

France has electric  lighthonses with

lights of 30,000,000 candle power,
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GERMANY TO SELL PNEUMATIC
TOOLS HERE

German manufacturers are reported to
have made o marked advance in their man-
ufacture of pneumatie tools and compress-
ors on account of recent important inven-
tions. These tools have been introduced in
the great Krupp works with suceess and a
well-known  firm in Frankfort insists its
tools are now superior to the Ameriean, and
considerably less expensive. A branch fac-
tory will probably be established in the
United States, and the improved German
toolg put in competition with the Ameri-
can.

WORLD'S LARGEST STEAM
TURBINES

The largest steam turbines ever built are
under construction for the power house of
the Brooklyn Heights Railroad. There will
b twe of them with a guaranteed output
each of 16,000 brake hp.,, with dry steam
at 175 Ihs. and a vaenum of 28 in.

—_— dr-——

EDISON STORAGE BATTERY AGAIN
PERFECTED

Two years have |};mm—11 since the ex-

travagant claims for @ new storage hattery
were heralded by the daily press. Edlson
now announees that he has perfected the

battery and that the problem of vehicle
traction is surely solved., He elaims  his
battery will store sufficient power to run

807

DETECTING FORGERIES BY THE
MICROSCOPE

One of the surest means of detecting
fraudulent additions to or ehanges in doeu-
ments is by the use of the microscope, Mys-
teries in erime that have baflled detectives
for months have at times been lald bare
by the intelligent use of this instrument.
The guilty fears this mechanical withess
against him, as he fears no spoken evidence,
A skillful lawyer can confuse and discon-

Fig 1

cert a4 human witness and tear to shreds
the most damnific testimony: but when the
microscope, silent, infallible witness, lays
bhare to the vision the immutable fact, he
can only hold his pence,

Suspected blood-stains on elothing may bhe
examined under the microscope, and their
nature established beyond doubt. The stains

Fig 2.—%11 Converted into $17

a pleasure vehiele 100 to 150 miles an hour
over ool roads. The expectation is 1o ope-
rite o one-horse delivery wagzon for 58 per
cent of what it costs to do the work with a
Liorse.

are treated with o little alkall, evaporated to
dryness amd then heated with neetie aecid,
and a minnte amonnt of =odinm chloride,
gave Knowledze and Seientitic News, Lou-
don. If the stain is from human Dblood,
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small but characteristic ecrystals (baemin
crystals) will appear. These crystals, much
magnified, are illustrated in Fig. 1.

In forgeries the investigation resolves it-
gelf to the microscope and the trained ob-

themselves by imperfections that may not
be doubted.

For work of this nature a 1/6 in. is a suf-
ficiently high power. A good substage il-
lumination by means of a condenser is re-
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server. If a paper has been folded and af-
terward opened and an addition, change, in-
terlineation, etc., made In it, n minute quan-
tity of ink would follow the fold, did a
single stroke of the pen cross it, A differ-
ence in the pen used by the forger is hrought
out under the microscope, or the strokes may
be measured up to the ten-thousandih of an
inch. The color of the ink may not be the
exact shade, or may vary beecause of dif-
ference in the age of the writing.

Where figures or letters have been
changed the joining of the new strokes with
_ the old is certain to be imperfeet. This is
illustrated in Fig. 2, where In the numeral
II one of the I's has been changed to a 7.

In Fig. 3 the words “in full to date” have
been added and the fatal error made of al-
lowing the cross of the *“t” in the word
“date” to pass over a letter in the signature.
Thig, under the microseope, is incontrovert-
ible evidence, no matter how well otherwise
the forgery may have been executed.

The most palnstaking forgeriecs are the
most apparent when viewed through the
microsecope. In tracing the additions the pen
has been lifted many times, perhaps; or the
words or signature has been first traced In
with a pencil, and these things proclaim

The Stroke That Betrayed the Forger

Fig. 4

quired, however, and opagque ohjects must
be illuminated by means of a bull’s-eye or
in some other way. Micro-photography was
explained in the June number of Popular
Mechanics,

HOW AUTO SCORCHERS ARE
CAUGHT

i
-

The suburban towns along Lake Miehi-
zan, rorth of Chicago, afford some of the
finest automobile courses in the world.
The local authorities have recently limited
speed through their towns to about 15 miles
an hour. Offenders are detected in this
wayv: Two stations are established 1,000
ft. apart, connected by a wire. At eqch sta-
tion an officer is concealad vehind sbhrob-
bery. As a flyer passes the first station
the =ignal Is telegraphed to the other where
a stop wateh is started. When the offender
passes the second station the time is taken
and if the speed iz too high a signal s
passed to a third officer who miakes the ar-
rest,

Another scheme tried by villages is to
build obstruciions or humps at street cross-
ings. Spectators greatly enjoy watching un-
suspecting motorists “bump the humps."”
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THE MODERN QUICK-FIRING FIELD GUN

Stationary Carriage and Efficient Recoil Apparatus Essential Features---Types of
Guns Used by Several Nations

British 18-pr. Quick-Firing Gun for Horse and Field Artillery

The great advantage afforded by the mod-
ern quick-firing gun is that, on firing, the
carriage remains perfectly stationary, while
a recoil apparatus handles the gun in recoll,
and returns it to position with sights still
aligned on the target. In the old equipment,
gun and carriage were carried back several
vards by the force of the recoil when the gun
wag fired, and the gunners were obliged to
step aside to save themselves from injury.
Then the gun and ecarriage had to be man-
handled up to its former position and laid
again on the target., Delay, fatigue, expos-
ure, three elements that the improved army
equipment tends alwaye to eliminate wher-
ever possible.

In the new type of field gun a buffer or
cushion between the gun and the carriage
places the shock of the discharge low down
in the ecarriage with a great increase in
steadiness of the gun. The gun itself when
fired recoils on a slide and a flow of liguid,

German Siege Jun

usnally oil, past the piston-head checks its
force., The compression of powerful springs
also checks it, and when the force of recoil
iz expended, these springs, expanding. re-
turn the gun to position with its sights
aligned on the target. On the end of the

Austrian Fizid Howitzer

trail is a “spade™ or triangular plate of steel,
which is forced into the ground with the
first dizcharge of the gun and holds the
maln part of the carriage stationary.

Telescopie sights, which are of great as-
gistance to the gun layer, are used on the
modern field gun, and it also has a nickel
shield of great resisting power.

The British 18-pr. quick-firing gun is pro-
vided with a llmber which enables the fir-
ing of a8 much as twenty-nine rounds per
minute. The interior of this limber has cir-
cular pigeon holes each of which contains
a shell and cartridge in one piece. The shell
containg 2364 bullets and {2 nsed with most
deadly effect.
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French Quick-Firing Gun Unlimbered and Ready for Action

The quick-fiving gun in use by the vari-
ouns European powers differs but little in its
eszential features, thougzh the artillerists of
one nation do not always agzgree with those
of another as to the most important advan-
tages to be embodied in a weapon,

The German sgiege gun mounted upon a
traveling earriage greatly

resombles  in .

appearince the modern field gun.  When
helng drawn over the road, the gun is run
hack on the teail. The limber used with this
run s exceedingly small

The French artillerists consider hizgh ve-
locity and long range essential, therefore
their quick-firing guns are of great length.
The gun after recoil ig returned to firing

Jerman Field Artillery and Big Naval Guns from the Krupp Works at Essen
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position by compressed air. The details of
thigs arrangement are a carefully guarded
geeret. The limber and wagon used by the
French carry the ammunition in pigeon-
holes and during the firing one body of the
wagon is up-ended and the lids opened out-
ward to form a protection for the gunners
preparing the shell.

The Austrian government has adopted the
field howitzer, which is useful for indirect
firing. The Austrian guick-firing gun is of
wrought bronze with recoil tube mechanism
and a detachable shield for protecting the
gunners.
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FRENCH TANDEM COMPOUND SUB-
URBAN LOCOMOTIVE

The illustration shows the new tandem
compound tank locomotives for suburban
work on the Paris Ceinture railway., These
engines weigh 62 tons and require no ten-
der. The drivers are 5 ft. 2.9 in. diameter.
The high pressure cylinder iz placed first
in front of the leading driver, and Is 12.9
in, diameter; low pressure eylinder 21.26 in.
diameter; stroke 23.6 in. In starting, both

evlinders can be made fo work on live steam
hy moving a lever,

Other details are: Fire

New French Compound Suburban Engine

When the British entered on the Boer war
their field guns were out-of-date. New guns
were supplied by the German firm of Ehr-
hardt, on short notice, and these guns have
proven so serviceable that the British army
las adopted them extensively into service.
Ehrhardt steel, of which these guns are
made, is said to offer great resistance to
the strain of rapid firing.

e

HILLS TO STOP TRAINS

One of the elevated roads in Chieago is
rebuilding Ite track and will ralse the rails
at stations to make a “hump” 3 ft. high.
This will not only assist in bringing the
train to a stop, but the down-grade assists
in starting again.

- :

Fifty thounsand tons of welded chain were
made im this country last year, making It
the largest producer in the world.

grate area, 24 sq. fi.; tank capacity, 1,100
gallong; fuel, 3 tons; working pressure 227
b=,

.

SIDE LIGHTS ON VESSELS

ted and green side lights on  steamers
were first required to be carried by the
British Admiralty by act of Parlinment,
January 1, 1847, and the regulation was
adopted by the United States navy in 1848,
British sailing vessels, however, were not
required to carry these lights until 1852,
The British shipping act or rule of the road
went into effect for British shipping in 1862
and was adopted by the United States in
1864 and is in substance the recognized rule
of the road at sea throughout the commer-
cial world, Aect of Congress of March 3,
1849, provides that steam vessels under way
at nieght on the Great Lakes shall show the
white, zreen and red lights substantially
as at present.
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EXPERIMENTS WITH
WINGS

ARTIFICIAL

English Scientists' Feathered Craft Has Lifting
Power of 100 Ibs. in Each Wing

Several English scientists are conducting
some interesting and promising experi-
ments with "a pair of artificial wings oper-
ated by a 3'e-lip. gasoline engine. It has
been found that in a bird the wings are so
shaped, and the feathers in the wing so
shaped and loeated, tliat during the up-
ward movement of the wing there is the
least possible resistance to the air, aul even
that considerable alr actually passes through
thie wing., On the downward stroke the
reverse the feathers close and

is= true, as

Ready to Be Launched on the Air=-0hio

not only afford a lifting motion but a for-
wand one as well,

As 2 result of these observations they
constructed a pair of mammoth wings as
nearly approaching those of a crow as pos-
sible. These wings were hinng from a frame
in such o way that a rise of 2 ft. was possi-
ble. To the wings was attached the en-
wine and machinery for wagging, and the
whole was mounted on four wheels to per-
mit a forward motion. The wings measured
20 ft. from tip to tip and had 60 sq. ft. of
surface, and were operated at 100 flaps per
minute. It was found that at this speed
the wings lifted hodily the engine and
machinery, weighing 232 lbs, the limit of
the confined space—2 ft. In other words,
eaclhh wing was estimated to have a lifting
power of more than 100 lbs., together with
n eonsiderable forward movement.

An Ohio inventor iz working along some-
what similar lines, execept that his wings
are made of real feathers, while in the Eng-
lish experiments the *“feathers"” were arti-
ficial,

POPULAR MECHANICS

The American inventor, C. E. Irish, used
strong turkey wing feathers in construct-
ing hizs flying-machine. Altogether the
machine has 28 pairs of wings and thou-

o
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One of the 26 Pairs of Wings-=0Ohio

sands of feathers were required for them,
every feather being glued into place sepa-
rately. The wings are attached o a light
framework, =shaped somewhat like the
breaztbone of a Dbird. The machine is
mounted on wheels and to start it must
first he run down an inecline, then launched
on the air by taking an upward tack.
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YUThey Constructed a Pair of Mammoth Wings."'===English Flying=Machine

No engine is provided for propelling this
craft, the inventor declaring that by a
scientific study of birds and application of
their principle of flight, he will eventually
aceomplish with his machine what every
one elze has fallen short of; The free, un-
trammeled navigation of the air. In flight,
the control of the machine will depend

entirely en manipulation of the wings.

Mr. Irish proposes to utilize gravity by
making a sudden upward tack every tine
the machine gains a certain degree of ac-
celeration by downward flisht., His pro-
ject, though still a dream, forms a unigque
chapter in the certain evolution of aerial
navigation.

A Single Wing==American Experiment
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DEVICE TO RESCUE SUNKEN SUB-
MARINES

Submarine Sailing Most Perilous of All Work Un=
dertaken by Army or Navy

The operating of a submarine boat iz to-
day the most perilous of all duties required
of soldiers or marines, Every time the

The Lost **Farfadet"’

POPULAR MECHANICS

officers and engineers enter one of these craft
and hear the hatches close above them,
they do so with the full knowledge that they
may never return alive. The service rve-
quires not only men who are highly pro-
ficient in the operation of the delicate ma-
chinery which operates the eraft, but men
who do not know what fear of danger is.
The failure of any one of a hundred pares
of machinery means death in its most ter-
rible form. Not annihilation in an instant,
as with the bursting of a shell, or a maga
zine, but death painful in the extreme, and
extending over =evernl hours, as inch by
inch the supply of air is steadily consumed,
until finally the last vestige of vitality is
exhausted and the vietim who hag lain help-
less through an eternity of torture sinks into
a grateful uneonscionsness,

The four disasters to submarine boats duar-
ing the past few months, with the accom-
panying terrible loss of life, is causing en-
gineers to seek some method of relief. The
accident to the French submarine “Farfa-
det,” in which the 13 oceupants died, was es-
pecially heartrending. When the dive was
made one of the hatches was poorly secured
and water poured into, the wvessel, which
gank to the Dbottom in deep water. Divers
who were sent down reported signals from
the men confined for two days, showing
they lived until the sapply of compressed
air was entirely exhausted, Time and again
the boat was brought to the surface, only
to slip from the holsting ropes and chains
before the prisoners could escape. Mean-
while the agonized members of their fam-
ilies stood on the docks day and night,
watehing the efforts of the wreckinge crews,

The *“Farfadet™ was maneuveing in  the
harbor of Sidi Abdallah, Tunis, and de-
seended at 9 a. m. on July 6, and was final-
Iy recovered on July 15. Every attempt at
hoisting with ropes and chains failed owing
to the inability to securely attach them. A
floating dock was finally sunk, the subma-
rine pulled onto the dock, and the dock in-
flnted with air, when it came to the surface
with its burden.

An English naval architect, 5. H. Terry,
now suggests the use of two =teel buoys,
one to he carried in a recess in ench end of
the Dhoat. These lmoys to be 3 ft. diam-
eter by 2 ft. 6 in. dep, with a lifting
power of 500 Ibs. each, To each buoy
woild be attached a steel rope with a
breaking strain of 120 tons, the rope
wound around a drum. When a submarine
hecomes disabled and unable to rise, levers
within the boat would release the bhuoys
which would immediately rigse to the surface,
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STEEL BUDY
FILLED WAITH AIR
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Fg. 2

Proposed Plan to Rescue Sunken Submarines

taking the ropes with them. By means
of these ropes almost any other hoat could
raise the submarine without loss of time,
The buoys would also zreatly facilitate the
location of the boat. Mr. Terry says:

“As it seems searvcely likely that the field
of work of submarines will ever be in deep
water—deeper than, say, 120 ft. to 150 ft.—
and as, if they work in water deeper than
thiz they may possibly collapse, I have only
provided for salving them from a moderate,

reasonable and  workable depth—such a
tlepth, in fact, as that in which those la-
mentable disasters usually take place. Had
snch lifting powers heen available in the
ense of the A 1, near the Warner lightship,
or in the A 8, the vessels could have been
at onee within half an hour, hrought to the
surface, and all lives saved.

“1 abstain from all comments on the
structure of the hoats which renders the
opening of a hateh nearly awash a necessity

Divers Trying to Communicate with the Imprisoned Crew---Placing Slings for Raising the Vessel
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when men have to pass in and out, and
on the regulation which compels them to
wear a dress in which it is next to lmpos-
sible to swim.

“It is evident that when submarine boat
drill takes place, a salvage vessel, with all
diving apparatus, and with 1ifting apparatus
should accompany the boats."”

s

LEARNING TO RUN A TROLLEY CAR

Less skill iz actually required to run a
trolley car than to drive a horse ecar, es-
pecially if the trolley car has air brakes, as
most of them have in these days. At the
same time there are certain essentinls with-
out which a man is not safe to trust out on
a busy street with such a forcible affair
as an electric ear with fall power turned
oML

The horse car drivers used to learn on a
litile plece of unused track kept for the
purpose back of the street ear barns; the
motermen on the large eity lnes learn in
a school provided for the purpose by the
company. In thig school a row of control-
lers such as are found on the street cars,
are set up on a platform and here the stu-
dents, 10 at one time, are instructed in the
arte of starting and stopping a ear and work-
ing the hand and air brakes. The instruc-
tor also stands on a platform where he ean
wateh the work of the men as he gives the
bell signals again and again until the good

Lourtesy B Ey. Joureal
Teaching Motormen

ones are retained and the dull ones rejected.

The most diffienlt part is to teach the men

how to operate their cars withour asing

more power than is necessary.

All electric are lamps in London will he
replaced with ineandescent gas lights for
astreet lighting. With the improved gas
lamp, it is said, ten times as much light is
procured as with the electric are light, at
the same cost,

POPULAR MECHANICS

PORTABLE SUCTION GAS
DUCER AND ENGINE

PRO-

The suecess of the suction gas producer
in connection with stationary engines in
England has led to the manufacture of a
portable type. The outfit illustrated is 121
Ih. p. and weighs § tons. The truck frame

Portable Gas Producer

is steel with as much of the machinery as
possible carried close to the ground. The
gas producer is air cooled, thus greatly re-
dueing the amount of water required. A
small quantity of water from the canopy
iz allowed to flow into the eoke serubber,
&0 A% to keep the coke moist, and more thor-
oughly to cleanse the gas before passing to
the engine,

i .

TUNNELS TO REPLACE SNOW
SHEDS

Millions of dollars will he spent by the
Central Paeifie railroad in construeting tun-
nels through the Sierra Nevada mountains.
This will be done to save the great sums an-
nually required to maintain  the present
snow sheds and at the same {fime secure
shorter routes and reduced grades, Five
great tunnels are already decided on, one of
them five mileg long, The snow shed was
congidered a marvel of engineering when
first established, but will soon become a
thing of history.

e

In 1904 this country produced 27,644,330
tons of fron and consumed in manufactures
20,224,910 tons. In 1902 we consumed 36,-
886,921 tons (highest record ever made);
and in 1903, 34,232,399 tons.
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The Wireless Telegraph Station Installed on Board the ¢ Chicago’
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CURING OF CEMENT BLOCKS

[Exeerpts from paper by James Wimmer, read before the Tows
Cement Users’ Association |

I, of eourse, consgider nothing Dbut the
perfect block. This means sharp, clean
sand, good cement, proper proportions,
thoroughly mixed, thoroughly tamped, and
placed in the shade. A Dblock well made
but badly enred, is worthless, aml a block
poorly made and well eured is worthless, so
great care must be taken in all stages of
block manufacture,

One of the most important features of
block manufacturing is the curing process.
A block must cure uniformly. The primal
requigite in proper curing is  water, and
plenty of it. XNo stated time can bhe given
for beginning the sprinkling, as all depends
on the atmospheric conditions. Some days
¥ou ean hegin sprinkling three hours after
the Dlock is molded, while at other times
five to eight hours will elapse hefore you can
apply water with safety, The moment yon

POFYULAR MECHANICE

We hear of some people who advoeate the
process of curing blocks under water. My
actual experience tells me this is a failure,
for two reasons: First, it is not practieal:
second, it means extra labor and expense,
Imagine what an area it would require to
submerge the product of five days® labor,
which means about 600 blocks from the
average machine,

COMBINED LOCOMOTIVE AND CAR

An English firm iz buillding some novel
combination locomotive-ears for the Hun-
garian State Railways, with the prospect
that the same type will be adopted on Eng-
lish roads for light serviee. The ear weighs

14 tons, of which one-half is on the drivers,
and earries 33 passengers in two compart-
ments. The engineer and machinery oceupy
a third compartment, while a fourth is used
by the conductor and “guand.”

The engine is a high speed horizontal

-,

Weight 14 Tons; Speed 30 Miles; Carries 33 Passengers

detect the face of outer surface turning
light, it is 0 sure sign the blocks need water,
and they must be sprinkled as often as this
is noticed. You ean not make them too wet,
This process should continue for at least
forty-eight hours, or until the Llock can be
removed from the pallets, lathed and piled.
By lathing each tier the Dblocks dry uni-
formly. This water cure continues from
five to eight days. All of our sprinkling is
done with hose and spray, and this is ecare-
fully attended to by one man. We Lave
found that bloeks ean only he suecessfully
cured hy one experienced man. What s
everybody’s business iz nobody's business,
and the bloecks ean not and must not he
neglected.

compound with eylinders 4.7 in. and 7 in
diameter with 5%-in. stroke, and runs at
600 r. p. m., producing 35 h. p. The engine
is snspended from the truck and drives hy
means of a spur gear, of which there are
two for sccuring power in starting, or speed
when running, as required. The gears are
thrown in or out by a frietion cluteh. The
hoiler is vertical 32 in. diameter, 45 in. high,
and fired from the top througzh a central
tube: it carries 270 lbhs, steam. The car
makes 30 miles an hoar, uking 614 1bs. coal
and 41 gal. water per mile, and is intended
for short or hranch lines or for late serv-
ice where it would not pay to operate a
train. Cost of operation is 15 cents per
mile.
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EFFECT OF IRON AND PNEUMATIC
TIRES ON ROADWAY

Dust on roadways is largely caused by
the chopping actlon of the sharp pointed
steel shoes worn by horses. If the horses
could be removed and all wheels rubber-
tired there would be
comparatively little
dust, The effect of
an iron tire is to dig
into the softer por-
tiongs of the
surface, and to erush
uneven portions,
Technies, London, illustrates the effect of
the two tires. The pnenmatic tire flattens

Iron Tire Crushes

How a Pneumatic Tire Absorbs an Obstacle

like a ribbon, and adjusts itself to the in-
equalities of the surface, but In resuming

How a Pnenmatic Tire Thows Up Dust Without
Pulverizing the Road

its= shape throws off the particles which
have been raised by the vacuum it produces,

-—

An old man at Mirror Lake, Wis. employs
a unique method of propelling his boat and
fishing at the same time. At the stern of
the hoat iz a paddle wheel like those unsed
on river steamers. A chain runs on cogs
from the wheel to a erank, which the old
man turns with one hand while he handles
hiz lines with the other,
S

The structural steel business is lively this
vear, and it is saild that the demand for
material for railroad bridges exceeds for-
mer years considerably. Other branches
are likewise rushed, There Iz much new
railroad work and the orders for equipment
and track supplies are pouring in.

road.
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JAPANESE TEACHING RUSSIAN TO
RUSSIANS

One of the most unexpected things that
has ever ocenrred in connection with any
war is now being suceessfully done at
Himeji, Japan. At this town are confined
the 70,000 Russian prisoners of war, mostly
from Port Arthur, nine-tenths of whom are
illiterate. With a desire to lmprove their
minds the Japanese government has estab-
lished in the prison a school to teach the il-
literate Russians fheir own language. The
Japan Daily Times says: “Thanks to the
teaching, those soldiers who were totally il-
literate are now able to write letters to their
homes. It is stated that the authorities of
the gquarters are receiving inguiries from
Russia asking if the letters were really writ-
ten by the senders.”

This eertainly is one of the most unusual
events ever produced by any war, and is
as creditable to the Japs as it is valuable
to the Russians., The Kobe Daily News now
issues an illustrated weekly called “Japan
and Russia™ for the prisoners, “The maga-
zine js to keep the 70,000 Russian prizoners
now in this country informed about the
general situation at the front and the at-
titude of the various powers in connection
with the war, as well as to aequaint the
prisoners with the characteristice of our
people, thus preparing the way for mutual
friendship and confidence between the two
nations after the restoration of peace. The
first number contains nearly twenty beautl-
ful illustrations in balf tone."

No wonder the Russians
anxious about being released,

are not over

SAULT SAINTE MARIE CANAL

With suitable honors in which high gov-
ernment officialz of the United States and
Canada participated, the fiftieth anniver-
sury of the eanal was celebrated on August
3. This canal is the gateway to Lake Su-
perior. The first canal was projected by S.
T. Mason, the first governor of Michigan, in
1839; work was begun in 1852 under gov-
ernment control, and completed in  1855.
The locks have been twice reconstructed
and enlarged. The American lock is 800 ft.
long and 100 ft wide; the Canadian lock
1,000 ft. long. No tolls are charged. During
the past 10 years 253,000,000 tons passed
through the ecanal, a much larger traffic than
passes through any other canal in the
world.
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QUEER STREET CARS FOR AFRICA

An American firm of street car builders
are shipping some odd street cars to Cape
Town, South Africa. These ecars are divided
into three compartments, one for first-class

hundreds of offices hot water and ice water
are supplied. Filtered ice water flows
day and night throughout the year by the
simple opening of a faucet. But not a pound
of ice Is ever taken into the building:; the
cold water, like the hot water and the elec-

T l
Courtesy Brill Car Co

Cape Town, Africa, Street Car

passengers, seating four people, and making
a room about & ft. by T ft.: another com-
partment for baggage; and a third for third-
class passengers, What happens to the
second-class pazsengers = not stated; per-
haps they get out and push, The body of
the car is 15 ft. longz, with windows that
can be pushed out of the way, making a
semi-open car in pleasant weather.

——————

REFRIGERATION FOR OFFICE
BUILDINGS

The modern sky-scraper office building,
with ag many acres of floor space ag a good-
sized pasture, i= not only heated and lighted
with its own plant, but in each of the

5

MOTOR ARATNLA EOR P & nhR

tric light, has its own individual “plant.”

The refrigerating plant is similiar to those
used in cold storage houses. Such a plant
in one of the new buildings in Chicago has
a capacity of 800 gallons of filtered drinking
water per hour at a temperature of 35 deg.
The temperature of the water on the 20th
story is 45 deg. The refrigerating machin-
ery is operated by electric motors, and after
the water is cooled it is pumped by electric
pumps through pipes to all parts of building,

From drinking warm water from a jug
brought out to the harvest field by a bare-
footed boy, to imbibing filtered ice water at
40 deg. in the palatial office of the up-to-
date building is a long step, but many of
the best men now occupying luxurious quar-
ters have made the trip.

\
CORDENEIR
[ et AsnE
COOLER TR
l:l e -
i e, = Tolbanl
MOTOR
ke
CONTROLLER

Water Cooling Plant in the Largest Office Bullding in the World; Chicago
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WHY RAILS FAIL IN SERVICE

A good rail iz of the utmost importance,
but very few of the millions who ride in
safety over the thousands of miles of steel
have any conception of the sklll and care
required to produce a first quality rail
When rail is being rolled a careful selec-
tlon is made not only of the steel itself but

any rails which show imperfections are
pither thrown out or =old as “seconds”, and
used for laying side tracks or on lines

where the traffic is light or infrequent.

Notwithstanding the rigid inspection
through all the process of making, shipping
and laying, a rail may be perfect to all ap-
pearances, and yet be unsound within.
This condition ean only be discovered by
gawing up the rail, making it unfit for use,
or by demonstratlon under actual service.
Fortunately unsound rails rarely ever give
way all at once, but show their unfitness
by a gradual breaking down, so that there
iz opportunity to take them up Dbefore a
condition of serious danger occurs.

An eastern road, which has made unusual
records, covering a period of many years,
gives the following as the chief causes of
rail failure in service: (1) Pipes in the
gteel: (2) Presence of a considerable pro-
portion of blowholes; (3) Excessive aegre-
ration: (4) Coarse granular structure; (5)
Rough handling,

Robert Job, chemist for the Philadelphia
& Reading Ry., says: “To sum up, the re-
rults of our investigation indicate that the
greater part of the difficulty which oceurs
today with rails under heavy traffic is due
to unsound condition of the steel, a condi-
tion which existed in comparatively slight
degree in the earlier rails.”

BIGGEST AIR-SHIP EVER BUILT

The biggest air-ship ever built made a
guccessful ascent to 2,400 ft. from the Alex-
andra Palace, on July 22, The ship has a
cigar-shaped gas bag 150 ft. long, beneath
which is a'bamboo frame and deck 123 ft.
in length. It is propelled by two 50-hp.

100-hp. AlrsShip

gasoline engines, which drive four propel-
lers. The ship was built for the English
War Department. Four aeronauts made the
ascent, the ship having the greatest lifting
power of any yet built. The descent was
successfully accomplished, but, owing to an
accident while landing, the balloon had to
be ent open and the ecar was wrecked.

Pipe in 5teel

Unsound Steel==Service
Five Weeks

Unsound Steel-=Service
Five Montha
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HOW TO BUILD A MODEL YACHT

By Alex. E. Quinn, of San Francisco

Within the past few years the interesting
and instructive sport of model yachiing has
become very popular In the sporting circles
of San Franecisco. This popularity has
been caused principally by the effortz of a
lately formed model yacht club, in the af-
fairs of which some of the foremost citizens
of San Francisco have taken a great inter-
egt. Quite a few of these men are naval
architects, marine engineers, ote. Another
vital reason for the great hold this sport
has taken upon the San Franciseo publie, is
the donation to the eity of a fine lake, espe-
cially for the model yachting, by one of

The Finished Model Yacht

our maost public-spirited men, Mr. Spreckles,
whose name the lake now Dbears. Lake
Spreckles is situated in the beautiful Golden
Gate Park, is about 260 ft. in diameter at
its widest part, and around a portion of its
efdge a stone walk s laid, upon which the
vachtsmen ecun easily go around from one
side to the other.

On a Sunday or holiday morning you can
gee nearly half a hundred wyachts of all
sizes, shapes and rigs, sailing upon this
lake, and the close contests hetween the dif-
ferent yachts furnish excitement and amuse-
ment for the large crowd of interested
spectators.

Mr. Geo. W. Gickle, formerly manager of
the TUnion Iron Works, presented a trophy
cup to the San Francisco model yacht club,
and thiz cup is held by the owner of the
speediest boat In each special race:; hesides
this cup many other prizes of all deserip-
tions are won or held by the different com-
petitors.

The yachts permitted to enter these races
must not be over 50 in, on the load water-
line, with a corresponding sail area of gen-
erially not mwore than 2,500 sq. in., being
classified according to size, ete, in three
classes,

The following will give an outline of
how to construct one of these yachts. The
first step i3 to build the hull, the hest wood
for thiz being cedar, and the best metal
gluminum, the eedar boat (which will be
described) is cheaper, but takes a longer
time to build, as the wood has to be thor-
oughly seasoned, then shaped exactly on the
outside to template taken from the lineg of
the plan; after which the inside must e hol-
lowed out until the shell is about 4-in.
thick, except along the keel, where it is ad-
visable to leave 16 in. of wood for fasten-
ing the aluminum fin which takez the lead,
and along the deck line where it is best
to leave 15 in. thickness for fastening the
deck to the hmll. In order to make the hull
perfectly watertight, it is best to first give
it three coats of shellae on the inside, then
to glue strips of light eanvas or linen upon
this and then give two or more coats over-
all. For a boat of T0-in. overall, 50-in. on
the load waterline and a beam of 10 in., the
hull must not weigh more than 7 1b. after
The aluminum fin, Fig. 1, is fitted; the bhoat
complete must not weigh more than 27 Ib,

For ease in transportation the mast should
be made portable, at the same time, how-
ever, the opening in the deck for the mast
must be watertight, and this result is best

Fig. 2

obtained by placing a piece of T4-in. brass
tublng over a plug secured to the keel by a
wood screw (See Fig. 2). This tube is made
long enough to project through the deck. To
prevent turning, a pin is put through tube
and plug. The mast may then be put in
place or removed very easily. An aluminum
flanged plate bedded in white lead is placed
on the deck where the tube comes through
in order to make it watertight.
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The bow-sprit, (Fig. 1) iz bLest made
portable also, and the most sultable wood
for this part is oak. The bow-sprit can be
fitted to the deck of the bont hy means of
two brackets, the one at the emd of the how-
sprit made with three legs, the other racket
need only be g common strap bracket. The
material most suitable for these brackets is
alnminnm, as this metal is lightest and is
not affected by water,

All the rigging fittings, such as  rings,
serew eyves, pins, ete, had best be made of
alnminum also. Two  aluminum  travelers
one for the gib and one for the mainzail,
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must be about 2 In. or more forward of the
center of buoyancy of the hull, because these
model yachts are fitted without rudders and
this i3 necessary for them to sail straight,
The lead for the size of boat mentioned is
best cast in cignr shape and must have its
center of buoyvaney directly under the cen-
ter of buovaney of the hall, beeause if these
two are not in eorrect relation with each
other, the waterline of the boat will change,
making the huall dip either forward or aft.
The aluminum fin on which the lead s fas-
tened iz best attached to the hull of the
hoat (if boat is finished nataral wood) by

MAST
1
o). o~ . OisPL 271085 e

51:-': HULL'H i e "'""." AL LMINUM FIN
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Fig. i

must be fitted to the deck, so as to give the
booms encugh play.  Both should be  the
game length, so the mainsail and gib will
be on the same angle. This angle depends
on the strength of the wind and can be
found by experience in sailing boom stays
to be fitted, so that they can be adjusted ac-
cordingly.

The best material for the sails is Lonzsdale
cambrie. If care is taken to have the edge
of the sail running from the gaff to the end
of the boom, In the selvage, no trouble will
be experienced on account of slack or baggy
sails,

The center of effort of the entire gall aren

means of two aluminum angles % in, x &
inm.,, ar it the hoat is to be painted or enam-
eled, by cutting slots 1 in. deep and 1 in.
apart, or as wide apart as will come ont
even, in the upper edge of the fin and then
bending the squares alternately to right and
left, The hull can then be recessed in way
of these squares, in each of which three
wood serews fastening it to the hull had best
be put; in this way a very smooth job can
be done. The lend may be fastened to the
aluminum fin by slotting it lengthwise about
half the diameter deep, then boring two or
maore holes through lead and fin, and fasten-
ing the lead to the fin by either bolta or
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wood serews whichever you may prefer. In
this manner the lead is easily made portable
and its absence often prevents injuring the
boat when not in use.

After your boat Is complete It should get
three or more coats of schellac, and the
game number of coats of varnish, leaving at
least an interval of two days between each
voat. Before the last coat the boat should
be rubbed down thoroughly with pumice
stone so as to get a smooth and glossy sar-
face.

e ——

HOW LIONS ARE CARRIED

For some reason, not stated, the express
companies object to carrying liong as they
do large dogs with simply a tag attached
and the charges guaranteed., Each spring
and fall a large number of these fierce ani-
mals have to he carried to or from winter
quarters.

! B - .
it LT T LSl WY

The Kinz' of Beasts Powerless

The moving of these ferocious beasts from
rallroad cars to dens would be a dangerous
and difficult job were it not for the use of
what is known as a “carrying cage,” and
also the skill of the workmen. This carry-
ing cage 18 so bullt that the lion, if he be a
large one, once inslde has no room to move

POPULAR MECHANICS

either forward or back. The sides are of
heavy planks which are reinforced with {ron.
The front is barred and the door at the rear
is made simply of strong timbers. The cage
is carried by means of cleats or handles
along each side,

When a lion is to be transferred from his
traveling den to the carrying cage, the two
cages are placed end to end and then the
doors are opened. In the front end of the
carrying ecage a plece of meat is placed,
whereupon the lion leaps wildly toward it
As soon as he has passed the threshold the
door of the carrving cage is closed behind
him and he finds himself unable to back up,
go ahead or turn around. Several men sit
on top of the cage as the llon makes the leap
forward., This keeps the cage from tipping
over, For a very large lion it 18 sometimes
necessary to employ a half dozen men in
carrving the cage.

-

NEW SUGAR BEET HARVESTER

A new beet harvester which saves from
$5 to $12 per acre over the old way of gath-
ering sugar beets is now on the market. It
congists of a knife something like a plow-

Beet Digger

ghare, which cuts off most of the foliage.
This is followed by a roller which carries
a topping knife, and conforms closely to the
unevenness of the ground, and cuts off the
stems cloge to the beet., The diggers which
in turn follow remove the beets and throw
them out upon the ground. These several
operations are all performed by the one
machine drawn by a team of horses at an
ordinary walk.

_H—_._

GREAT LAKES SHIPYARDS BUSY

All the large ship building yards on the
great lakes are full of work and thelr ca-
pacity engaged for eighteen months to
come, Bixteen mammoth vessels are under
contract hesldes many smaller craft.



POPULAR

MEUCHANICS

925

THE FIRST SUBMARINE

Invented by an American 100 Years

Declared Impossible

Ago--Called the *Plunging Boat’' and

A full centory ago an ingenious Ameri-
cin, Bushnell by name, conceived the idea
of a submarine boat. Instead of the mod-
ern firing torpedo hie planned to bore a hole
in the wooden bottom of a vessel and =o
attach o chavge of powder

tleclared a suecess, was not actually used in
wiarfare. Not until 100 years after the ef-
forts of these two daring inventors (il the
hornet of the deep hecome 0 recogniz!
mennz of warfare,

which was to be fired hy

means of 0 clockwork meel-

dnism,

Bughnell’ “plunging

hoat™  bhears  little  resem-
blance in shape to the sub.
marvine of today, hut Jdid
ecmbody all its main con-
ditions. It was egg-shaped,
resembling two  large  tor-
toise shells joined ot {he
olEes.

Propulzion  was  sectrl
by means of two crude pro-
pellers worked by hand, in-
tended to give either g ver-
tical or horvizgontal  move-
ment to the hoat. The
“torpedo”  conslsted]l  of a
magazine of 150 1bhs. of
powder to be exploded when
the clockwork reached
certaln point. This explod-

ing machine had to he sel
going before the boat staret-

ed on its errand., henee the

ohvious necessity of  the
operator losing no time in

SECTION oF BUSHNELL'S SUBMARINE.

G.

A, Air pifes.
B. Wood screw.

Water tanks for adfusting Suapni

af vessed,

placing it in position aml C. Pressure gauge, indicating depth of  H. Lead ballasting weight,
making his eRenpe. A trial subiraring belew surface of zea. 1. Detackable lead weight.
. 3 - D, Compass. K. Steering rudder,
wag actually made in New E. Falve for introducing waler info L. Magasine. 4
York harbor in 1776, hLut o fanks. 7 : H :!Lﬂ:ﬂﬁ?:;uii}m?w. g
" - & pourder.
Bushnell experienced  the = F}:,';,,‘f—;f,ﬂf i S 0. Strut. g
Bame  difficulty  his  more B.P. filge force Fauieip for cfecling leak- P. Propeller for horizontal propulsion.
= agy waler, Q. Prepeller for vertical propulsion.
modern  succeessors have

found—that of finding the enemy after his
boat wa< submerged. While he was still
searching, the clock ran down amd the
magazine went up, but strange to relate he
escaped. The boat had a lead ballast which
could be released when the operator de-
sired to come quickly to the surface. Water
ballast was employed, with a land force
pump for ejecting it when desired,

In 1800 Fulton, also an American, built
a submarine in France, with money  far-
nished by  Napolean, which, althougl

CLEANING THE GOYERNMENT MINT

Last year $21,240 worth of gold dust was
seraped from the nineteen chimneys of the
United States mint during the annual clean-
Ing, During the year $50,000 of gold and sil-
ver dust were swept from the floors of the
mint, while thousands of dollars were recov-
ered by burning the work clothes of em-
ployes. The mint eleaning for this year is
now in progress, every precantion heing
taken against loss of any of the dust.
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JAPANESE BATTLESHIP «KATORI™
LAUNCHED

The “Katori,” the first of the two big first-
class battleships now under construction in
England for the Japanese navy was recently
launched and in a few mouths will be ready
to help uphold the dignity of Japan upon the
high seas. The vessel was Inunched aceord-
ing to Japanese custom and was christened
by a member of Japan's rvoyalty—DPrincess
Arisugawa, Instead of breaking a hottle of
wine over the stom, when the vessel was re-
leased a cage of red and white cloth hung
over the stein was oponed and ont Anttersd a

The New Japanese Battleship **Katori''

flock of pigeons and a =zhower of confetti—
a Japanese ritual to their war god Kashima,

The “katori™ had the heaviest lannehing
weight, 9,400 tons, of any vessel ever put
into the water. When completed she will
have a displacement of 15,950 tons, Her
dimensions are: Length between  perpen-
diculars, 420 rt.; beam, T8 ft.; deaught, 20
ft. She s desizned for a speed of 18% knots.
Her armament will comprise four 12-in.
gyng, four 10-in. gans, twelve 6-in. guns,
twelve 12146 pounders, three 3 pounders, six
Maxims and five 18-in. submerged torpedo

tubes. Her total ordmanee is capable of dis-
charging 24,800 pounds of shot per minute.
The total coal ecapacity of the “Katori” is
2,100 tons. Her engines will develop 16,000
hp. There are 20 Nlclausse watertube boil-
ers in three separate rooms.” The heating
surface is 44,000 =q. t.; grate area, 1,334
si]. Tt.  The vessel will enrry 980 officers and
nien.

TIME-RECORDING CAMERA FOR
TRAPPING MOTORISTS

A time-recording camera has been pat-
ented in England with which it is proposed
to trap motorists who exeeed the
apeed limit. The camera will take
i photograplh of any rapidly pass-
ing ohject and at the same instant
photographs a watelh also. The
wateh is in a special case whieh
has an opening for inserting a eand
hearing the date,

To trap motorlsts, the over-
speedy car is photographed by an
officer with a time-camera at each
end of a pre-determined streteh of
bhoulevard and on the difference in
the recorded time and the distance
traversed the speed iz determined.
while the ocenpaints of the ear may
he identified by photograph, also,

Each watch has a  registered
number, amd is senled in its rase,
making a trustworthy record for
eonrt use,

—
FOOD DEPOTS ON DESERT
ISLANDS

The New Zealand government
s provided for castaway crews
hy estaldizhing depots where food
and elothing may be obtained on
spveral islands off the coast. Not

long ago a French Crew, ghip-
wreeked and ecast upon the Anekland
islands, were =ustained for a  consider-

able period by thiz thoughttal provision,
At most of the islands: a boat iz left, also,
while finger postz point out the way to the
depots. The government steamer  visits
most of the izlands twice a wvear., and no
island i= visited less than once a vear,
———

The policemen of Chicazo have discovered
a new method of dealing with auto scorch-
ers, A Dullet hole in one tire brings them
to a stop every time. :
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THE HARNESSING OF HEAT

PART 1V.--The Steam Engine

Having now traced the esvolution of Leat
up to the point where it has jmparted iis
energy to a mass of water, changing the
Intter into steam, it remains for us to see
how this enercsy is made to do aseful work.
That 1 mass of heated steam is capable of
doing work is shown by the fact that it ex.
erts a pressare, tending to move the confin-
fng wallg of the boiler outwawl, The prol-
lem before the enginecr then, is to =0 apply
thi=z stemm that the greatest amount of nse-
ful work may bhe aceomplished,  with  the
least amount of waste,

The aceompanying  diagram  shows  the
common arrangement of boiler amd engine,
gn familiar 1o every one,  Let us trace the
transformations of energy which take place.
Unilerneath the boiler is the coal, with its
store of energy which we wish to manke nse
of.  We burn the conl, and its stored up
eniorgy is changed to heat energy: the hoaot
#ives its energy to the water in the bailer,
changing it into steam, whoze energy  is
shown Ly the pressure 1t exerts,  Condueted
throngh the pipe P to the valve chamber
V, it is led into the eylinder ¢, in such a way
s to push the plston H, and its connected
rod B. first in the one divection awd then in
the other, produeing rotation of the wheel
W. Thu= our transformation from the energy
in the eonl to the energy of the rotating
wheal is complete,  But notice this—there hias
been no energy createld at any staoe of the
process,  All that we have done is to take
the snergy given us hy natare, and to trans-
form that energy as best we can ionto the
form which we wish it to take. Note this
algo—1that such a transformation is ot a
perfect one,  That is, do what we will, all
the hieat energy will not he transforined into
mechanienl energy.  Not that any  energy
ean ever he destroyed, bhut that some of the
heat refnzes to enter into the process, and
persists In eseaping into surrounding spaee
at every avallable point, Thus there is loss
by radiation from the boller and its settings,
by radiation from the connecting pipes amd
from the engine itself, and last of all there is
g lozg in the heat cenerated by the friction
of the engine,

Cne point of great importance iu reganrd to
the engine is this—that the expoansion of the
steam when it pushes the piston this way
amd that, i= done at the expense of ifts own
heat.  In other words, expansion lowers its

tewmperature, aind the nseful work which we
et out of the steam vobs it of fts heat
energy.  Obviously then, we desive to allow
i given mass of steam its fullest possible ex-
pansion in the cylinder. o, if o simple en-
gine were used as in the figure, the eylin-
der onght to be very Iarge amd long,  For
mechnnical, a5 well a= for other reasons,
this iz nndesiralde: so instead, we use two
ar three or even four eylinders, sending the
steam thromgh them o =necession, allowing
it to expand a little in each one, instead of
attempting to perform the expansion In one
evliimder, But in aony ease, the more the
steam expands, the lower its temperatare,

i ;Ilr-
—
{
| i
; il
f ‘F

aid tinally, having given up all the heat
whiclh we can exiract from it, the steam is
rejectod through the exhaust pipe.  Thus the
stesim =zerves simply ag o medinom for the
convevanee of heat, It i2 pot the steam,
primarily, that does the work, bat it is the
et that is contained in the steam,

It wu=t not e supposed that the cylinder
i= filledd and emptied with steam at boller
pressure, at each stroke,  There would he
little expan=zion i this were the ease, andd
consequently only a0 little of onr available
enersy would be reallzed,  As every engineer
knows, the supply of steam is ent off when
the engine has made a fraction of each
stroke, amd during  the rewmninder of that
stroke the work performed 1s done by the
expunsion of the steam alveady admitted,

Theory shows that the efficiency of a steam
engine depomnds upon two (hings—tirst, npon
the temperature of the entering stean; sec.
onil, npon the temperature of the exhanst
stearm. The hizgher the temperature of the
former and the lowesr the temperature of the
latter, the greater will be the officiency. The
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natural way of incereasing the initial tew-
perature ix to increase the pressare, and the
Iast fifty years has seen a steady rise in haoll-
e pressures. The natural way of lowering
the temperature of the exhanst is to allow
the steam every possible clinnee for expan-
gion, thus extracting every hit of heat which
it iz possible to extract. Taking as a fair
value for the maximum safe pressare, 175
s, per square inch, the theoretical effi-
vieney of a perfect steam engine is-about 31
per cent, that is, only this percentage of the
energy riven to the engine in the forim of
lheat would be available for usefal work.
Sinee overy engine must waste a great deal
of energy in friction, and sinee heat is con-
stantly leaking out into the surrounding air,
the practical efficiency of an engine = maeh
less than the above figure,

L
HAUL RAILROAD TRAIN BY ROPES

n a grade of 1 in 42 out of the Queen
Street Terminus, Glasgow, on the main line
to  Edinburgh, the troins are assisted by
heing hiauled by n rope. When the line was
first opened in 1842 it was considered that
thig ineline, which i=s 11 miies long, wounld
e too steep for ordinary locomotive power,
A pair of 80 h. p. beam engines were placed
at the head of the incline to work a large
ilraum roumd which  an endless wire rope
twhien first installed the rope was of hempy)

went  down one line, round a  horizontal
grooved  wheel, and back up the other
line, These engines have bheen alimost con-

tinually at work since 1842, The wire ropes

abwomt 24 amd  last about 15
months=, They pass over grooved pulleyvs
between the rails to keep them from rnd-
bing on the sleepers or ballast, also to pre-
SOTVe thelr proper conrse.

weigh Totis

.

INSTANTANEOUS X-RAY PHOTO-

GRAPHS
The long exposures required in N-ray
photography have been a great disadvan-

tage in its use for practienl purposes, Af-
ter many experiments, however, Prof, Rie-

iler and Dre. Joseph Rosenthal of  Munidceh
have sueceeded in takinge instantaneous
X-ray photographs. The apparatus  used
includes strong electrie ecurrents, especially
vooil  N-ray  tubes, very =ensitive photo-
graphic  films and intensifying screens.

Photographs of the human chest were taken
in lesz than a =second, the patient ceasing
to breathe in the meantime,

Taking photographs between heart-heats
wias another important experiment tried.
The period of exposure required was meas-
uraed by o contrivance consisting  of o«
wooden disk, 39 in. in diameter amd ecoverad
with lead, A sector. one-seventh of thoe on-
tire surface, was cut from the disk. The
olject to be photozeaphed amd the sensitive
plate were placed behind the disk amd the
X-ray apparatus in front of it. The disk
waz revolved on it2 center onee in a
ond, amd the open place in it exposed the
plate to the ravs just one-seventh of that
prerionl.

B

Wire Cable Hauls Railroad Train
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THE AMERICAN

DIESEL ENGINE

By Geo. W. Richardson, Consulting Engineer, Chicago

Forty years marks an important “epoch”
in mwost men’s lives. To the man of reflect-
ive mind, who reaches this age, 1ife takes
on new aspects. Thenceforward the future
srows more and more uncertain, The longer
part of life’s road now lies behind, and the

gecomplished in the past with the steam en-
ine a3 A prime mover.

Prior to 1848 the leading prime mover was
the simple slide vialve throttling governor
steam engine. This engine was very uneco-
nowieal due to the factl that the steam in the

Triple Cylinder-=225 H. P.

man gradually comes to realize, whether he
likeg to acknowledge it or not, that he is to
some extent at least on the down  grade,
Naturally the past becomes more amd more
the subject of his thoughts, and he fAuds
pleasure in recalling and recounting the
deeds of the years gone hy.

Something of this pleasure of retrospec-
tion has heen mine in preparing, in response
to the invitation of the editor of this maga-
#zine, a description of the American Diesel
engine and a statement of the remarkabile
economy achieved by it.

Betore desceribing this engine it is bhost 1o
give n  brief outline of what las heen

evliinder was not cut off until three-fourths
of its stroke was passed, thereby losing the
henelits of the expansion of the steam after
int-off.
~ Later this loss wa= reduced by eutting off
the steam earlier in the stroke, say at 14th,
thus allowing %ths of the remalning stroke
for the steam to expand., Below is a table
showing the effective pressures at different
points of cut-off:
Stesm cub-off at l::ll i'-""hlﬂmuqi-n....lmll;rﬂ offertive pressure

& & Gnme W e

" = e A -

" " ’ B LD i
Froog the above it iz evident that if yvou

b
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only get 100 [b, effective pressure with a
full eylinder of steam, and you get 40 Ib.
effective pressure with only 3jth of a cyliu-

w&u Yo ,-

Sectional Yiew Diesel Engine
der full of steam the quarter eut-off is by
far the most cconomical to use, It wis Geo,
H. Corliss who first brought ount this auto-
muitic cut-off gear.

But, as wa= the ease with the Diesel en-
gines, Corlis2 had a hard time to introduace
his engines as the public was then, as now,
skeptical about adopting new and modern
methed=,  In hiz effort to secure Imsiness
and introduce his engines Mr. Corliss, in the
edarly days, resorted to the manking of uan-
usnal narantees, often agrecing to tike as
the price of the engine, the saving of the
fuel in a specified time,

In 1852 Corliss put a new engine in the
rolling mill of Crocker Brothers & Co., it_li
Taunton. Mas=s=., suaranteeing to do one-
third more work than the old engine was
doing, and where five tons of coal had been
used per day but two tons should be used
to do the same work: and forther guaran-
teed to forfeit $1 per pound for every poumd
per day used in excess of the two tons.

Since then there have been numerous en-
ginez on the market, notably the shaft gov-
ernor type of automatic cut-off gear, claim-
ing the same economy and in some cases
hizher, and most recently the steam turhine:

POPULAR MECHANICS

but they all want to guarantee the steam
per horsepower per hour. None of thew
will guarantee the cost of the fuel to make
this steam.

Now at this late date comes the Diesel
engine showing as remarkable an economy
over the Corliss engine as the Corliss engine
showed over the old throttling governor; and
with the eguivalent guarantee, vis.:

This engine being an oil engine, or what
is known as the internal combustion engine,
it is possible to guarantiee the cost of fuel,

It is guarantecd that the cost of, or the
saving made in the fire room of n steam
plant, i, e., fireman's wages, and labor of
landling coul, repairs to hoilers, setting and
srate bar repairvs, ete., will pay for the oil
thiz engine will consume, Bo the saving in
operiation, as compared with the steam plant,
would equal the total value of the coal the
steain plant would have consuned,

In deseribing this engine it may be well to
stute that there is no other engine in the
world that works on the =ame principle.  Its
cyvele is the =ame as the gas engine, such as
the well known Otto eyele. There its simil-
arity to the gns engine ends anbsolutely:
in everyihing else it follows the lines of the
st engine,

The first =troke iz a suction stroke, drawing
in a evlinder full of pure, elean air: on the
second stroke it compresses this to a tension
and consequent temperatuve sufiiclent o ig-
nite any fuel which wmay be injected into
it; therefore no izniters are neccessary, do-
ing away with this evil. At the bezinning
of the thinl stroke, a small quantity of fuel
il is injected into this red hot air in the
form of spray, by means of a jet of highly
compresscd  air, and thus in o completely
atomized state the el meets and mixes
with the hot compresged air in the exlinder,
burning idue to the pure air) to complete
combmstion, and during a period of time
exactly regulated by the zoverning mechan-
ism of the engine, generally throungh 1-10
part of the stroke: subsequent to which the
stroke i= finished by the expansion of the
burnt products.  The fourth stroke dis-
charges the products of combustion, and
ieaves the eylinder empty and ready for an-
other suction stroke.

It should be horne in mind that the air in
the evlinder at the commencement of the
working stroke is more than sufficient to
burn all the fuel that can be infroduced
while the fuel valve i= open, and as it is at
extremely high temperature, and the oil I8
injected in a finely divided condition, com-
plete and perfect combunstion is the resalt,
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A great many people think that the power
expended to compress this air is lost, which
is not true, for If you drop a rubber ball on
the floor it will rebound, so it is evident that
the power expended in compressing the cyl-
inder volume of pure air 18 given off again
to the shaft of the engine during the com-
bustion or motor stroke.

This =imple process, anb=olutely new and
orizginal with IMesel, has enabled him to ae-
complish  with one-half pint of common
cride or fuel ofl as much as the explosive
engine does with a foll pint of the much
more expensive gasoline, There are no ex-
plosions in the cyiinder of this engine, as
in n gas or gasoline engiue; instead the oil
burns gradually to complete combustion, A
white handkerchief held over the exhanst of
thiz engine will not hocome =oiled,

It may be well to state that the oil, called
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of steam engine It only utilizes § per cent
of ithe foel expended. Below is o table of
the efficiencies of the different types of (prime
movers) engines:

Per cent.
A pgoml slide valve steaom engine utilizes only.. &
A plain Corliss engine utillzes only........... G
A compound eondensing englne utilizes only... 8
A reheating compound or teiple expansion or
turhine utilizes only ... oo iononnnn 12
The best oil engine  (explogive type), utilizes
Y s sissi s sviiene Snseie i v eeaani s sl
The bast zas cogloe (explosion type) utilizes
ORLY: o vesviismiina s S h L e S T | 11
'I‘];n-ul'lit-m-t Englne ofl (non-explosive), utilizes
ully
For Xew York or Chicazo conditions, with
coal at $3 per ton, and fuel oil at 4 cents
per gallon delivered, 100 actual horsepower
hours eost only 36 centz for fuel in o
Diesel engine as against 60 cents in a large
f'orlis= engine: or $1.10 in the slide valve
engine zenerally used in amall plants,
The following table shows the saving in

PRICE COAL PER TON.

$2.75

OlLaT $2.00 $2.25 $2.50 $3.00 $3.50
g cents,.....iivis cereenaae. $12.16 %14.69 £17.22 $19.76 £22.30 $27.35
BLL * iiieieiaies A (1% 13.34 15.87 18.41 20.95 26.00
4 M ersesaasmnescress 940 11.99 14.52 17.06 19.60 24.65
"3 PR R S R 1\ | 10.84 13.17 15.71 18.25 23.30
4] PO NSRRI < | 8.29 11.82 14.46 16.90 21.95
PAE N couiniEniniiEaEs 5.41 7.04 10.47 13.11 15.55 20. 60
6 o B, o 406 6.59 9.12 11.76 14.20 19.25
T e T i | 5.24 797 10.41 12.85 17.90

fuel oil, is a by-produect of the oil refineries,

That is, it is the refuse after the kerosene,

naphtha and gasoline have been extracted,

and as thig engine will burn any kind of oil,
and all oils have the same caloric value, the
cheapest is the best for the purpose intend-
ed. IFuel oil is generally sold at from 3 to 4
vents per gallon,

The Diesel people guarantee 100 horse-
povwer for one hour, under your own operat-
ing conditions, with not to exceod 8 gallons
of oil, or 150 horzepower hours, which is
equivalent to 100 kilowattz on the switeh-
board, on 1214 gallong of oil; and will pay
for all oil used in excess of this. In actoal
practice this amount iz reduced 25 per cent.
Consequently with this large margin of 25
per cent they would be safe in paying 1
per gallon for all oil or fuel one can burn
in excess of their guarantes.

The reazon that thiz engine iz able to
ghow =such a high economy is due to the
fact that its heat efficiency is 40 per cent of
the fuel expended and works on the cheap-
put erades of fuel oil,

While the Corliss engine is the best type

Diesel engine over slide valve engine, for
each B H T, 3,000 houwrs per year, 50 H, I%
to 100 H. 1.

The foel consumption in the Diesel engine
is proportional to the load, Therefore, on
variahle load from half to fall power add
S0 per cent to the above saving., XNo firemnn
needed.

It will interest some readers to compare
the relative features as to space occeupied,
weight and attendance required by the
steam und Diesel engines respectively., For
illnstration take a 100-Lp. plain hovizontal
Corliss sngine. Such an engine will aceapy
about 5 £t by 25 1 of floor space, to which
must he added floor spaee for fiywheel and
in the hoiler room for boilers, feed water
heaters, amd pnmps of not less than 16 ft,
by 4 T, or o total of T63 sq. ft. A Diesel
engine of 100 hp. oceupies 5 ft, by 12 ft. or
a total arvea of 60 gq. ft. There are the fur-
ther economies of stack, piping. valves, ete,,
which are inevitahde in the use of 5 steam
eI e,

A natural gquery to mnke is one regarding
the method of starting this engine, This is
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done by compressed air from the auxiliary
reservoir, A handle (not shown) throws the
fork (s=ee illustration) =0 as to move the

valve eamsz of the first cylinder along the

Sectional View of Valves
ad brings into operation n start-

o shatt,
ing enm operating a starting valve. This
vitlve simply admits compressed air to drive
the piston for one or two revolutions and
the vompression is then sufficient in  the
other exvlinders o ignite the charge in these
evlinders. The starting cam is antomatically
thrown out of action and the admis=ion and
exhanst cams thrown in when the handle i=

let so. oo

FIRE ALARM BOX THAT HAND-
CUFFS TRICKSTERS

When the new  fire recently
pattented is installed, fire companies will no
longer be called out by false alarms—or, if
they are, the miscreant will receive his due,
The box has a small door in front, and im-
meddntely this is opened o large gong in
the box bezins somuding, attracting atten-
tion to that place. On the inside are two
sl doors, having a slot through which
the hand must be throst to semwd in an
alarm.  As the pariy sounds the alarm a
rabiber-lined  aluminwmn handenff  snaps
around his wrist, the slotted doors fly open,
releasing  the handenafl amd threee feet of
chain, and the party is a prisoner antil the
fire company arrives to find out where the
fire is and release him. He can, however.
close the large doors of the Dox amd eanse
the Iarge zong to cease ringing,

i hox
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WHY MOTOR BUSES WILL NOT
DISPLACE STREET CARS

Motor buses are coming into cominon use
in European cities, and to a limited exteut
in this country, but are not caleulated to re-
place street cars, at least until several econ-
omies can be effected,

The cost for power is less per passenger
in the case of the street car, a5 metal wheels
on steel rails cause less resistance than rub-
her tires on even the best pavement. The
ozt of the rubber tires is another reason,
as records show the expense for tires io be
about 4 cents per mile, against 214 cents per
car for rails. The power cost is 24 cents
per ton for eleetrie ears and 80 cents for
gasoline,

TIN PRODUCTION IN 1904

The world's production of tin in 1904 was
92243 tons, of which 159 tons was mined
iu the Unitidd States.  This  ecountry  im-
ported 40,382 tons, valued at  $21,486,311,
The world’s consumption exceeded the pro-
duetion by 2,512 tons,

———

PARIS MOTOR BUS

The pavements of Parls
goold, bheing chiefly asphalt., The conditions
therefore for vehicle travel are excellent.
The extensive omnibus system by means of

are  unusually

Bus Used in Paris

which the eitizens largely i(ravel is to be
changed from animal to motive power. The
illstration shows the busg which has been
adopted. zasoline engines, alr cooled, being
n=edd,
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FATAL ACCIDENT WITH AEROPLANE

Aeronaut Maloney Falls 2,200 Feet-- Did Not Know Mast Had Broken--Experimental
Flights With Machine To Continue

White Cross Shows Where Mast Was Broken-- Aeronaut Maloney in Saddle-- Prof. Montgomery, the
Inventor, at the Right

The promizing experiments at Santa Clara
College, California, illustrated in July., and
which attracted world-wide attention, are
temporarily delayed through the fatal acci-
dent to the daring operator, Johin Maloney.

The aeroplane has no direct means of as-
cent or propulsion as yvet. and a balloon has
been used to tow it up. When the ascent
wis made one of the ropes failed to release
properly, and it is believed, hroke one of the
two mastg on the aeroplane. Maloney evi-
dently was unaware of this, or else took
chanees Lie should not have done. At a heighi
nf 2.200 ft. hie ent loose from the halloon and
olided downwards for over 1,200 feet. He
then undertook a dive at an angle of 60 de-
erees through a distance of 100 . Ordin-
arily the machine conld stand the necessary
gtrain, buat this time the back wings col-
lapsed and the aeronant lost control. Cling-
inzg to the acroplane he fell to the groumd
through from 1,000 to 800 feet and dbed
fwenty minutes afterwards. The aecident
was witnessed hy hundreds of spectators and
when the aeronaut was falling and seen to
he doomed, Rev. Father Bell, one of the pro-
fessors and g close friend of Maloney, un-
covered his head, raised his hand and ad-
ministered the final blessing to the unfortn-
nate man.

Maloney made desperate attempts all the
way down to control the machine, but with-
ont sUcceess,

Prof. Kavanagh writes: “In the accom-
panying picture T have marked a portion
of the machine ealled the mast. The bal-
loonist testified, at the coroner's inquest.
that when the halloon made its first leap
from the earth, this mast was broken by one
of the ropes that were nsed to liberate the
balloon, A Dbreak in that part of the aero-
plane would not be dangerous in slight dips
and eurves, 1t would, however, account for
the mishap after the deep plunge mentioned
above, for at the sadden turn there would
be more pressure above than below the
wing surface and the back wings whicl,
on account of the break, were free fo move
idown, would naturally sink in and ecanse a
backward somersault, which was in faet
nhserved,

“Several aeronauts have already applied
for leave to operate the machine, one of
them after having witnessed the disaster.
They =seem to attrilmte the accident to ex-
cessive boldness on the part of Me. Maloney,
and in all truth he was extremely bold.”

i o

A new type of milk ear n=sed on the Greart
Northern Railroad of England is fitted with
a special adjustable ventilating apparatus.
The milk is no longer nearly churned into
butter by the oscillation. Even on sharp
curves at rapid speed the oscillation is
geareely noticeable. The milk vans are 45
ft. long.
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THE MANUFACTURE OF CEMENT
POSTS

By H. A. Low, in Concrete,

The growing scarcity of suitable timber
for posts, and the increasing cost, bhave
cansed o strong  demand jor o substitute
which will at the same thne be cheaper
and durable. To meet this urgent dem:ul
engineers amnd inventors have brought for-
ward steel posts, cast iron posts, cut stone
posts amld finally concrete or artificial stone

posts.  These latter bave been tried aod
not found wanting. The principal mate-

rinls for their manufacture, sand or gravel
and cement, are easily obtainable in every
loeality, and what iz n determining factor,
are remarkably cheap.  The thind element
necesgary in the manufacture is o steel rve-
inforeen:ent,

After all experiments aml ventures have
been tried, it is now a known fact that the
best amd cheapest reinforcement is  steel
wire, cabled tightly, Thiz great value of
steel wire reinforeement is obtained from
the well-known principle and scientific fact
that steel in tension amd concrete in com-
pression are the hest materials gsed  in
their strongest way. The reinforcement
heing decided npon, the next step is the
position of this and the method of making
the post,

The best place to have the reinforeoment
is in the corners of the post, because the
ereatest strength is obtained by so plac-
ing, and the nearer to the edge they ean
e placed, without danger of the concrete
hreaking out under the =train, the hetter,
I have found that in an ordinary line post

the wires should De placed within o half
inch of the edzes. By placing the rein.

forcement in each ecorner of the post, two
wireg in tension are alwars secursd no
matter from what direction  the  =teain
oImes,

The next consideration is the method or
process of making the conerete. T have
found that the tamped or dry process hns
not heen as sacce=ssful In tests a8 the wet
mrocess produect,.  The latter uses less ce-
ment, wakes a denser post aud gives the
cement enongh water to make nearly per-
fect  crystallization, at the time when it
needs it and not after the initial set has
taken place. The tamped post is more sub-
Jject to the action of the elements, and wa-
ter peneteating it readily makes it linble
to injury from the frost, The wet process
post haz a glaze an the surface that makes

it neariy impervious.  Furtherwore, there
vl be ng aceurate placi=~ _of the reinfore-
ing wires with the tamped post, for the
reason that the tamper will displace the
wire, and the concrete will not form
around and unite with the wire, sinking
into the shoulder of the twist and not al-
lowing the wire to stretel as it will when
wet enongh to pour.  All in all, 1 believe
that the: most wiay to miake a
tence post i= to pour it,

After posts have been molded and the
concrete hias set, they are ready for the
vuring, which sbould be dome in the man-
ner of other concrete produets, keeping
them well sprinkled.  The posts ean  be
used in thirty or even twenty days after
they are mmde, but it iz advizsable to keep
them at leaxt =ixty days previous to set-
ting out,

The posts, being made of true concrete,
grow constantly harder and betier by ex-
posure to the weather. 1 have obzerved
posts that have been allowed to freeze In
aoriver amd thaw out that were apparently
stronger than before. The farmers of to-
day are alive to every meritorions article.
They read their farm journals earefully,
and they are awore of the fact that there
are =ome posts better than wooden ones,
They have the money to invest in a post
that offers durability and they are willing
to invest it. The field for making the posts
i= unlimited and the demands are immense,
To fence the United Statez farm lands,
properly, wonld reguire the enormous num-
her of over three amd one halt bhillions of
fence posts.  The poessibilities of the busi-
nesz are simply enormouns.  The consump-
tion of fenee postz in this country today
touches =0 high a fizure as to stageer the
mind. A conservative estimate shows that
the number of posts in use at the present
time in the Tnited States is 3.446,345,528,
The feld is an especially alluring one and
iz sure to bring finaneial suecess to the
progressive Imsiness man who enters it
promptiy.

nceessinal

—— et ——
A speed of 130 miles an hour 1s declared
by a French antomobile engineer to be the
maximum attainment possgible to antomo-
hiles, while malntained at the present
welght, M. Serpollet has determined to ap-
proach this limit as nearly as possible, and
i now building a machine designed for a
speed of 126 miles per hour. The weight of
the engine, withont steam generator or
Loiler, will be 230 Ihs, and the motor will de-
velop over 200 hp.



POPULAR MECHANICS 935

All the articles ap=
pearing In this de=
partment are reprint=
ed in book form at
the end of each year.

SHOP NOTES

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

CHEAP PAINT FOR ROUGH WALL
: SIGNS

A solution consisting  of  green  vitriol
stireed Into lHme milk makes an excellent
cheap yellow coating for large signg on
rough dead walls, rocks, cliffs, ete, says the
Master Painter. The paste will he green at
first from the separating protoxide of iron,
It alter it is applied and dey will become
vellow by oxidation in the air. It adheres
flrmly to any sarface and will not wash
off. The color s darker or lighter, acconl-
ing to the amount of green vitrinl nsed.

HOW TO FASTEN A RING TO A ROPE

The writer has used
the method shown in
the accompanying
drawing in fastening a
halter rope to the ring
of the halter, bmt it is
apparent that the meth-
ol applies to any simi-
Inr case where ropes
and rings are used.

The advantage  is
that the ring has two
thicknesses of rope to
wenr throngh hefore o
break ean ocenr. The
free end of the rope i=s
fastened down to the
other with a cord or
wire.  If heavy wire
must be nsed, it omay
e wrapped as tightly
a2 posgible and  then

iy hammered flat. — Con-
tributed by Jogeph B, Keil, Marion, Ohio,

e

PIERCING PUNCH OF PIANO WIRE

Piano wire makes an excellent piercing
panch for piercing holes in sheet metal, sayvs
a eorrespondent of the American Machinist.
The punch is rather diffienlt to make, but i
good for piercing holes of the same di-
ameter as the thickness of the metal, or
when the metal is unusually tough,

HOW TO MAKE SIX-SIDED NUTS

tiood iron will Iw lugmrml for this pur-
pose as poor iron will not stand the thread
ecutting, Take n piece the size the nut is to
e and eut the nut. Do not ent from the

[E

INEER =

Making a Six-Sided Nut

flat slde, says the American Blacksmith, but
liold the iron on the hardy as shown in the
illustration at A. B sbows the punching
aperation, C finishing the shape and D shows
g pair of tongs for holding the nut, which
mus=i be made thinner, as 3§ in. iz a little
too thick., Finish the nut on a pin from 16
to 18 in. long.

S

EMPTYING AN OIL-BARREL

The illustration shows a method of emp-
iving oil from the barrel that will do the

Emptying An 0il Barrel

work in from ten to fifteen minutes, The
apparatus Includes the following parts:

A, pump (any old pump will do) ; B, hosze;
', bush on hose: D, oil barrel; E, large bush-
ing: F, M-in. pipe: H, %-in. elbow: T, oll
tank. The oil iz foreed out by air—Con-
tributed by Alex AMattley, Menominees, Wis,
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PIPE CLAMP THAT WILL NOT
CRUSH OR MAR PIPE

Having oeccasion to do some pipe fitting
with brass and nickel pipe T made uze of the
following kink to hold same In an ordinarey
pipe vise, the object heing to grip the pipe

/RON COUPLING
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Safe Pipe Clamp

tightly, but not mar or scerateh or even erush
it, as an ordinary pipe vise would:

The eclamp is made of a common lron
coupling one size larger than the pipe to be
held, i. e., for 3-in, pipe use a 1-in. coupling,
Slip the conpling over the short piece of pipe,
and using the pipe az o mandrel, pour melt-
el lead around It, filling ap the coupling.
When cool, slip the coupling off the pipe and
saw it in halves, using 0 back saw. You
will now have a clamp made of two halves,
one of which is shown in the illusteation.
When using sprinkle the clamp with plaster
of paris and you will et a never-slip grip.
The threads of the coupling are all that is
required to hold the lining., It is cheaper to
make a whole set of these elamps than it is

to buy a special machine,—Contributed by
John Weldon, 433 Colnmbin St Brooklyvn,
N. Y.

R e

SIZE FOR PLASTER WALL

Boll flaxseed in water and apply to the
wall, or it may be applied over a first coat-
ing of paint. This size i= useful on wood,
wlso,
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HOW TO ESTIMATE WEIGHT OF
WROUGHT IRON AND OTHER
METAL BARS

The weight of a bar of iron, steel, copper,
lead or brass may be very guickly awd guite
acceurately  estimated Dy the  following
formmla.  Multiply the dimensions and add
one clpher to the result.  Then divide Ly 3
danid the fAnal result is the weight in pounds,

For example: Take a har of wrought
iron 20 ft. long by 2 in, thick by 4 in. wide,
and we have 20x2x4=160. Add a ciplier,
which gives 1,600 and this divided by 3 glves
53314, which i= the weight in pounds,

For east iron dednet 4 from the welghi
of wrought iron.

o steel add 1-48 to the
wronght iron.

For copper add 1-7 to the
wrought iron.,

For lead add 1 to the weight of wronght
iron,

For bhrass
wirought iron.

Contributed Dy
ark, N. J.

weight  of

welght  of

add ¥ to the weizht  of

Anthony Haselman, New

—ieip—

A HOOK KINK

Fig. 1 shows a common hook whose bad
reature is that when hoisting, point A catehes
on any projection it may enconnter, If the
eve is turned around as shown in the side
view, Fig. 2, point I} will strike a projection

Fig. |

Fig. 2
Thiz will eanse the hook to bounee off

firat.
and point O will safely pass by the projec-
tion.—Contributed by John Weldon, 433 Co-
lumbin St. Brooklyn, N. Y.

-

A gill of shellae varnish added to a gallon
of asphaltum is a good hardening agent,
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HANDY BURR REAMER
When rolled steel plates have been drilled,
cspecially ones 116 in, or more in thickness,
they have a hurr around the apper and lower
rfge of the bole. A reamer that will quick-
ly emt these off and =ave a lot of chiseling
sy be made o= follows:

; e
7 }

o o _,-'/' e

V.

-~
STEEL PLATE

Reamer

Have the blacksmith bend a piece of 14-
in, square tool steel, abont 15 1o, long, to the
shape shown in the illustration at A, Tem-
per this device, gvind it square and sharpen
at the points O and D, where it is to ent the
burrs,  Place this reamer in the drilled linle
B in the sketeh) and turn it reund and
round a few times until ‘it has eut the top
and bottom edges of the hole smooth.—Con-
tributed Ty W, T, Slattery, Emsworth, .

—a———
DRESSING OIL OR WHETSTONES

Burr

When it is necesspry to dress oil or whet-
stones, level thewm on the ecmery wheel, hold-
ing them on the flat face, This requires
from three to five minutes and makes them
like new stones.—Contributed by . W,
Brown, Hensselaer, Tnd.

—— ——

ADVANTAGES OF ZINC ROOFING

The advantages of zine roofing over other
roofing materials is receiving more or less
attention in this conntry of late. The claims
for the superiority of zine for thiz purpose
Iz based on its tenacity, Its density, its dura-
hility, the fact that it is net Infloinmable
and that a thin coating of oxide forums upon
the zine when exposed, this coating leing
in=oluble in water and hecoming a perima-
nent protection, preventing further corro-
sion gd doing away with the necessity of
painting the roof.

Zine is one and one-half times lighter
and four times stronger than the same snb-
stance of lead. 01d zine when stripped from
a ronf iz =aid to be worth one-half its oric-
inal value,

MECHANICS
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The largest zine sheets used for roofing
are 8x3 ft, in size, 0.053 in. thick, and welgh
1 Ih. 14 oz per square ft The roof must
e laid go as to give the material plenty of
play, as the expansion and contraction of
zine is greater than that of any other metal.
U'nder extremely high temperatures  zioe
wives off o bright green flame, which faet
has given rige to the belief that it is in-
flammahle,

CONVENIENT CENTER GAUGE

The sketeh shows a method T have foumd
viry eonvenient, and which will be under-
stood Mrom the drawing, for truing or lining

SIDE viEw

Fig. | SHOWING GAUGE ON LATHE CENTERSAT A,

TOP VIEW

Fig 2 WITH GAUGE ONCENTERS AT B,

up the centers in an iron turning lathe, By
taking a piece of sheet steel 3/64 in. in thick-
ness any skilled machinist ean make one in
a short time, This device can be used for
thrend tonl centering as well as lathe cen-
tors at G0 degs., graduated piteh. This gauge

b RERRR
14"

A ﬁﬂ

fies  FULL SIZE
it be gedoated  the saome as any other
eenter gauge: on oue side 14ths and 20ths,
ard on the other 24ths and 32nds in frac-
tlong of an inch—Contributed by F. M, D.,
Rock Falls, Tlinois,

- i
e

Rubbing a window pane with fine sand
and water will make it obseure, yet diaphan-
ots, sayvs the Master Palnter. Another meth-
od is to cleanse the glass thoroughly, then
moisten it with hydro-fluoric acid, When the
acld hag eaten the glass enongh, wash it off
with plenty of clean water.

L




938 POPULAR

FIRING A GAS
TELEPHONE MAGNETO

The magneto out of an old broken tele-
phone ean easily be nsed instead of batteries,
for roamning a zas engine.  The batteries are
n=ually a source of tronble, especially if the
engine is used very much,

Magneto Connected to Engine

To connect the magneto, saw  out
pulley a little narrower than the large cozs-
wheel on the machine aml 34 in. thick. Then
gerew off the handle and bore o hole in the
center of the pulley laree enough to fit the
serew from which the handle was taken,
Now serew on the pulley and you will find
it will hold very securely, Fasten the mag-
neto to a block of wood and aail the bloek
to the floor, Take an ordinary sewing ma-
chine belt amd conpect it aronmd the main
pulley on the engine, and a V-groove on the
waonden one of the magneto.

To make connections take the two wires
from the wagneto and join them to a spark
cafl amd from there to the engine.—Contrib-
utedl by E. H. Klipstein, 116 Prospect St
East Orange, N, .

—_—d—————

SOLDER FOR ALUMINUM

Wt is reported to be the most success
ful =older for aluminum yet sccured, con-
sists of tin 64 parts by weight, zine 30 parts,
lead 1 part and aluminum 1 part, to which
ndd n small portion of resin. To solder,
clean the surfaces and face with the solder,
No chemiecal is nsed, but the surfaces of the
parts to be soldered should be gently hent-
od to assist in moking a good adhesion,

MECHANICS

ENGINE WITH A USE OF THE COMPASS IN LOCAT-

ING POLES OF A GENERATOR

Nuwerons letters have reached us asking
it the following statement, which recently
appenrad in this magnzine is not a wistake,
The statement wais:

“While the dynamo is in service, bring the
north-secker emd of o compass neadle near
viteeh of the poles, Those that atiract this el
ire north poles amd those repelling it are
south poles”

What has misled is the common mistake of
calling the north-seeking cmd of the comp:ss
neodle a “north pole™ 1o rveality that omd
of a compass needle is the south pole of
the cowmpass; otherwise it woull not seck
the north magnetic pole of the earth, beciuse
like poles repel. Henee when a compass is
brought within the influenee of o generator
that is the north or positive pole of the gen-
criator which attracts the north-pointing eml
of the compa=s needle,

il

HOW TO MAKE A LEAD HAMMER

Lasud Ininioers are usefal wlen assembling
parts which it i= important not to mar.
Such o latimer ean he nde In the shop,
sitvs o correspoindent ol the Model Eongineer,
Laomulon,

In the center of o piece of 2-in, tube, 3 or
4 in. long, Arill o #-ine hole and then, cut-
ting throngh the center of this hole, saw the
tube in two, Through a foot-length of 3-in,
tube, deill two %%-in. holes at right angles to

FiG. 1. Fig. 2.
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each other, one % In, from one emd of the
tuhe and the other 114 in. from the same
enil.  This last tube is for the handle.

Procure some ordinary mounlder's samd ol
bed the two halves of the large tube in it, 8o
that the sand holds the two parts tozether.
Into the %-in, hole in the large tube insert
that end of the hamdle tube that has the
two holes.  Against each ewd of the 2-in.
tube, place a piece of tin fo keep the molten
lend from running out, Bank up the tube
and ends well with sand, leaving a vent
hole on top for air to escape.  Pour molten
Joad down the inside of the handle until
{he Jarge tube is full, When cold remove
the halves of the large tube and the lead
head will be secured to the handle by the
two 3-in. holes in the handle. Fig 1 is a
gectional view of the 2-in. tube: Fig. 2 is an
end view of the same: Fig. 3 shows the han-
dle. and Fig. 4 shows mould with hiandle,
ready for ecasting, File around the edges
of the outer ol of the handle.

-
i

INTERCHANGEABLE SCRIBER
POINTS FOR PRICK PUNCHES

The prick-punch shown in the illusteation
is made =o that a number of interchangeahle
seriber points may be substitnted  as re-
quired. This is a handy tool for the port-
able kit of a traveling mechanic,  Tt= prinel-
pal  advantage, says 0 correspondent of
Machinery. is that the point can he kept
sharp easily, since the cross-section does not
inerease in size muel up to the holder. A

=

— T2 - ]
Prick Palut -
o

FPointed Seritser np
i Al PParts Hasdemisl
= Flal Serbsr

Prick Punch With Interchangeable Points

point can be substituted  for oue that THES
been ground away without going to the tool

ilressey,

. o

FILLING FOR CRACKS IN FLOOR

Cracks in a new floor that is to be stained
and varnished may be filled with a putty
made as follows, Dissolve 2 parts conumon
elue in 14 parts water, then mix in 4 parts
plaster of pariz and 2 parts litharge,—Mns.
ter Palnter.

93y

HOW TO MAKE A WHISTLE FOR
A STEAM PLANT

In o plant where there iz no whistle this
coltvenience can be contrived out of a piece
of 4-in. brass pipe 1 ft. long. A correspond-
ent of the Engineer's Review tells how to
nutke sueh o whistle,

Make a center piece, A in the sketel, ont
of o picce of brass amd deill three holes in it

Home=Made Whistle

File away three sides of this disk, ¢, I aml
K to provide for steam passages.  Make holes
in the tube to correspond to those in the disk,
it the dizlk in the tabe as ot B, Fig, 1, and
rnn ping throngh the holes in the tube to
{hose in the disk. Cut the ping off even with
ilie outside of the pipe and solder firmly.

Above the steam passage in the disk nd
in line with them file three rectangular
holes, F, G, in the brass pipe.  On the upper
side file the edges down to form a sharp lip
(H, Fig. 2). Fit round disks to the top and
hottom of the whistle having the lower one
drilled amd tapped for a steam pipe, 1. This
whistle makes @ sound that can be heard all
aver the plant.

— g —————

STEEL-BLUE ENAMEL FOR ANY
METAL

An ennuiel for use on any metal and which
will keep so long as it is tightly corked is
nuide s follows:

Dissolve 1 part of borax in 4 parts of
water. Macerate 5 partz Dleached shellae
in 5 parts of aleohol, =aving out a small
portion of the aleobol for dissolving methyl-
ene Dlue of sufficient awmount to give the
color desirell, Heat the watery solutlon to
boiling amd, constantly stirring, add the al-
collic solution,  Stir out all lnmps and adidl
ihe blue solution. Before applying. clean
the metal bright with an emery cloth.  Ap-
ply enamel with o soft brash,
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TOOLS AND DEVICES FOR BENDING PIPE

A corner fitted up with tools and devie.s
for working with and bending pipe will he
found # convenient and profitable depart-
ment in many shops. Very little space
would be required, and with the proper ap-
paratus the difficult task is rendered light
and easy,

The result of trying to bend tubes or
pipes with a section of steel rod is shown in
Fig. 1. The tube wall is erushed in and
when farther doubled over is completely
ruined (Fig. 2). Sometimes, where it is at-
tempted to bend the metal back to restore
the fractured place, it splits as in Fig, 3. At
this point the workman probably tries to

remedy the matter by brazing on metal rings,
as in Fig. 4.

All this trouble could be avoided by melt-
ing rosin in a good-sized glue pot and then
with a ladle pouring it into the hollow of the
pipe or tube, as in Fig. 5. When the pipe
is flled, plug the other end with a wooden
stopper and youn have a solid wall as at F,
Fig. 6, n sectional view. Or, If preferred,
or more convenient, the tube may he packed
with elay. as at G. The spiral spring method
is shown in Fig. 8 and a set of springs for
this purpose ranging in =ize from 14 in. to

Fig. 9

Fig. 0

L in. in diameter conld be made from com-
mon gteel wire and hung up in order in the
pipe-bending corner. The method shown in
Fig. 9 involves the use of a piece of wire
to tit the inside of the tube. This ig a good
method for bending tubes of gmall diameter.
By all these methods the pipe can be bent
cold.

Pipe-bending forms are shown in Figs. 10,

11 and 12. The swmall round forms are metal,
but others may be made of common hard:
wood stock, Shaft stock, 2 or 3 in. in diam-
eter, may be used for a form like Fig. 10.
Secure the shaft to a firm base of wood and
effect the bending much as in bending over
the point of the anvil. Hardwood is used for
bends of large diameter, as in Fig. 11.
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The bending device shown in Fig. 13 is
made of wood and is very handy. To make
it select a piece of bhardwood 4 in. square
and 3 ft. long. Bore stralght through one
gide, using an inch bit, and then shape the
heveled places by working down the tapers
of the two holes. Fasten it securely to the
work bench by means of bolts. This is for

light service, s=avs the Blacksmith and
Wheelwright. For heavier pipies and tub-
g o wooden form like Fig. 14 is useful,
and may Dhe bolted to a projection of the

bench. Bend the pipe over as far as possi-
ble with the hands and then drop a loop of
rope, M, over to hold it in place,

A set form bending device 15 shown at
Fig. 15, The block for the base iz cut out
in the desired curve and a piece of hard-
wond, N, is8 shaped to correspond with the
curve in the base and is fitted to the shalt
. The shaft can be raised and lowered,
turning the crossbar as it is threaded.

Fig. 16 shows 1 revolving disk bending
device. This consists of a small lower wheel
of iron or steel having a shallow pgroove
{ just deep enongh to grip the pipe) and a
larger upper wheel, S, driven by a wheel
for a belt as shown., Both the upper and
lowoer wheels revolve in substantinl wooden
hearings on metal shafts, Pipe sleeves are
usedd to line the bearings in which the shafts
turn. The curve is made by runnping the
pipe between the grooved wheels,

A grip form for pipe-lending is shown in
Flg. 17. It is made of two pieces of lhard-
wood, jointed at T, and having a series of
holes of various sizes bored for recelving

MECHANICS
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the tubing to be bent. The clamping ar-
rangement is bolted to the bench and the
pipe iz held firm while being bent.

— o
- -

TO STOP HUMMING OF TELEPHONE
WIRES

The following is recommended as o pos-
itive cure for the humming of telephone
wires,

'rocuare o porcelain spool insulator with
i deep groove and place in the groove a
rubber Tond (a picee of inper tube from
a4 bieyvele will do); then place around the
riubber and in the groove the line wire,
peeferably insulated.  Pass auother piece of
insulnted wire through the hole in the in-
=nlator and make a connection ag shown

Anti-Hum Device

in the sketeh. With another piece of wire
hridge aroumd the connection so a8 to com-
plete the cirenit, The deviee is cheap and
efficient. —Contribmted by Walter La Homa-
due, Cherry Valley, N, Y.

.

UNITED STATES STANDARD BOIL-
ER IRON THICKNESS

The following table gives the thickness of
hoiler iron required by the Iaws of the
U'nited  States, for the wvarious pressuares
viven in each ease, The Practieal Engineer
states these figures are for pressure equiva-
lent to the standard for a hoiler 42 in, diam-
oter and one-quarter inch thick.
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SAFE BUSHING FOR A WOOD
SPLIT PULLEY

Oftentimes when a large wood pulley s
tightened on a small shaft, it Is a bard mat-
ter to keep it from slipping, especially a
new pulley, where it would only take a few
minutes work to cut 4 keyway in the shaft

HOT BLAST STOVE FOR SKIN-
DRYING MOLD

A lhot-blast stove used for skin-drying
molds for large pipe castings is described
by a correspondent of the American Ma-
chinist, who recommends it on the grounds
of cheapness and high efficiency.

£

Fig. I ONCHALFOF PULLEY

SHOWING CUT-OUTAT £
FOR BUSHING

Fig. 4
INSIOE OF BUSHING

with o cold chizel without taking down a
section of shaflting.

Make an iron bushing of forged or cast
steel to fit the hole for the former woml
bushing, with two projecting  logs as  at
H H, Fiz. 3. Cut out the pulley on each
gide of the hole as at E E, Fig. 2, to make
a place into which the bushing will fit,

Drill four holes in the bonshing, two ai
each side as at F F, Fig. 4, and tap % in. or
larger in one-half of the bushing for Lilind
CAP BCTOWS,

Bolt the two halves of the bushing to-
gether and Dbore them out the size of the
shaft, PPut pasteboard between the halves
hefore boring.  Then keyseat and put on
shaft over key at G, Fig, 3.

This Dushing can e made from a pattern,
cust iron or steel, ad a=z long as the web
of the pulley it is used with, This is a
ool method where o large pulley hias o
transmit power to 2 heavy load,

Fig. 1 shows hushing in pulley at 1D, kexed
on to shaft and bolt=, B, B, all set.—Contrib-
uted by F. M. D, Bocks Falls, 11L

-——

Use a very soft iron for brass molds, as
the best fron for the purpose is one that
cuts easily. Common machinery iron is not
at all adapted to the purpose, as it =oon
flevelops eracks on the surface of the maold
casting.

An ordinary coke stove (four gray-iron
rings =et up on a cireular grate with four
legs) ix surrounded by o eyxlinder of No. 16
steel, 33 in, diameter, 48 in. high and fitted
with a cover., The eyvlinder fits the grate
casting,  The stove has a Y Inlet, each
Iranch fitted with a butterfly damper, and
at the top one outlet,  Alr iz supplied to the
heater by oo small blower monnted on o
plank amd driven by o motor. The hot air
i= alriven into the mold, as shown in the
sketel.  The combustion of the coke is con-
trolleal by means of the damper in the in-
let nmder the grate,  The half-molil shown in
the =keteh is coversd with boards, sacking
anid  sheet fron, The temperature in the

Belt wo
Motor 1

Core Stove
& Stove Pipe

Hot Blast for Skin Drying

mwold will register 300 degrees F., amd »
Lm=hel of coke will last ten hours, contin-
1atls ruan.

Many of the parts required for this stove
will he foumd lying unused about the shop.

POPULAR MECHANICS balance of your life for - - - - - §10.00

POPULAR MECHANICS five years, only - - - = . =

$3.00
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FENCE POSTS BOTTOM UPWARDS

Muny years ngo while engoged in ruuning
4 gaw mill in eastern Connectient 1 had a lot
of fence posts: to =aw from =mall chestout
logs, The posts were to be sawed tapering
dnd to cconomize in hmmber the logs were

T = — =

4 lj_ e = — ————— T =

Post Economy

first sawed =guare and then split diseonaily
like the accompanying diagram.  OF course
they were to e sel in the gronml large ol
down, which would bring oue-half of thein
bottow up in regard to the position in which
they srew,

I remembersd heaving an obd farmer =oy
that posts =et that way wonulil ontlast those
set cright emd ap™ anmd 1 odetermined to him-
prove the opportuniiy at leoed to test the
matter. So | marked all the inverted ones
and as the fence was to be bmilt in the
neighborbood 1T watehad the result.

Examining the fence abont nine years aft-
o It was built convimnesd me, a2 the inverted
ones were practically somud while the others
showed very much more decay, —Conteibated
Ly Andrew Whiton, Hartford, Conn,

LINOLEUM COVERS FOR WORK
BENCHES

Heavy linolewmn makes a Gne covering for
the tops of work benclies, says o correspoid-
ent of the Moerieon Machindst.  The bench
iy hatve o pine top instend of one of liad-
wannl, hut shonld be constracted  guite as
sl Use tongiesd ad grooved picees for
the top amd G811 all loles
piri=. The linolemn co=ts abont §1 per yand,

To fasten it 1o the benel glue the edge
next the workman for abont 3 b sl =2ecnre
over night.  Then trim the edge flush with
the bench amd hold the other edges in pliaee
with wooden streips arranged so the linelewn
wiil move under them as the top of the
beneh =hirinks. The linoleam i= =0 <t it
will alwavs lie fat amd it will last for years,
Two benches coversd with it have been in
use five years and though the covers are
marred some, they arve still in good onder
for work.

with plaster of

— it —

[= there anything vou want boat don't

know where o get 1Y Write Popular Me-
chanies,  Information free,

APPARATUS FOR THAWING OUT
PUMPS

For thawing out frozen pumps, the handy
portable apparatus shown in the illustration
wis contrived by oo eorrespondent of the
Maotal Worker., It con=jsts of an ordinary
ans firepot with o galvanized iron can of
anitalile size, the top of which is provided
with two outlets, made from small pieces of
galvanized iron pipe soldered secuarely in
pace. One outlet stands vertically frowm the

T e
-

-

Thaws Ice 60 Feet Distant from Apparatus

top of the can and has a swall globe valve
on it, just ahove a T arrapged toe receive
a o=alety valve.  Above the globe valve s
sofderaed o osmall fanned,

The other outlet is connected from the side
of the bofler into o small valve, or peteock,
which receives a4 rabber hose, To use the
apparatus the boiler is heated until sufficient
stenin pressure is generated, when the hose
iz Inserted in the pump, finds its way read-
ily to the fee aml the steam speedlly thaws
i1, lee 60t distance from the boiler can
e thawed in this way.,  Most shops cou-
tain all the materials reguived Tor sueh an
dppurentus,
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A whitewasher operated by  compressed
air, =avs a correspomndent of Locomotive En-
gineering, accomplishes in two hours an

X pipe

MECHANICS

Blocks A and B are forgings fitted over the
top of a 6-in. I-beam, so that they are free
to move the length of the beam, which is B
ft. long. C is 2 lever with the lower end
enlarged and the edge groumd some. One

L=
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An Air Whitewasher

gmount of work that would keep one man
busy o month,  The counstrucetion of the ma-
chite i= fally explninead in the ilfastration.

-

MACHINE FOR STRAIGHTENING
PIPE AND SHAFTING

The press shown in the illustration can bhe
nuzid for straightening pipe and shafting or
for hending pipe.  The deviee was contrived
by o correspondent of the American Machin-
it und in coustruetion is very simple.

end of the lever acts as o center and can
lave any mamber of holes deilled in it It
is vory easy to straighten 2-in, pipe in suceh
i Press,
— .

tubbing with o piece of chamois leather or
eotton fAannel moistensd with aleohol will
readily reduce o too strong high light in a
e tive.

Shop Notes for 1905 200 pages=: 385 illas-
trations: price, 30 conts,

- - 12" " -l - 2
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Pipe and Shaft Straightening Device
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DEVICE FOR BENDING ELECTRIC
CONDUIT

A deviee for bending the smaller sizes of
clectrie conduit is made by screwing a plece
of pipe into a tee, A, To use slip the tee
over the conduit till it reaches the point
where the Liend is to he made. Then stamd

r——l-'-'-\—_-l-""

For Bending Electric Cnnduit-

on the conduit and pull or push handle I,
Any curve can be bent in this way and dir-
ferent =ized tees may be used for different
gizes of condoits.—Contributed by John
Weldon, 433 Columbin 8t., Brooklyn, N. Y.
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HINTS ON GLU

It regunires more witer to dissolve good
lue than to dissolve poor glue.  The hest
lue, says the Wood-Worker, will require
from one-half to more than double the wa-
ter required for poor glue,

Giood glue bhreaks hard amd tough, with o
splintered edge,

Cleanse the glue kettle often.

Fromen glue is =0 porous that
e mp At onee.

it ean lw

IMPROVING A WASHER

A thick washer can be made out of an
old nut or a thinner one can be made of o
piece of sheet iron or a metal button, says
ting Power. A very simple and easily madde
washer ig a2 ring made from a piece of wire
of suitable thickness.
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A GOOD FLUID PASTE

Disgolve 10 b, gum arabie and 2 b, sugar
in the amount of water required, Then add
1#* oz pitrie acid and heat to the boiling
point.  This liguid paste will not monld ani
dries to a transparent laver on the Paper.
The Western Painter says it iz well adapted
for the flaps of envelopes, tine hookbinders'
wiark, ete.

————————
TO FIND CENTER OF SHAFT WITH-

OUT CENTER PUNCH

Procure a Dlock of wood 1 in. thick and
with an anger bit bore 2 hole in the block
untll just the point of the bit <hows through

>
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the block as in Fig, 1. Then place block over
the end of the shaft, Fig. 2, and with a sharp
minted punch and a hammer the conter ean

SIS FE,

Fig. 2

Ean-

he marked slightly. Then nse a drill and
drill ont. The hole in the Dlock must be the
sime slge a8 the shaft,—Contribated Ly F
Tolliver.
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IMPROVING THE CLINOGRAPH

The clinograph is a set square used by
draughtsmen for drawing inclined lines, sec-
tion lines, amd for shading, ete, It comprises
two parts, one having two rectangular edges

and another part, termed the “hlade,”™ whici
l|II
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Tweoe Forms of Clinegraph

i= hinged to the first part. In using the
applinnee, one of the fixed edges is plced
against the T-square amd the Dlide adjusted
to any position desived, where it s held
hy friction.

The instrument is slid along the T-square
to any part of the drawing paper, for draw-
ing parallel lines, sayvs Technies, Lomlon, or
for perpendicnlar Jnes, it Is set awd then
turned  with its other edgze aganinst the
T-square,  The ilustration <hows two forms
of the clinograph. Fig. 1 shows a form in
common nsage, hut the form shown at Fig.
2 is an improvement upon the first form, in
which the edge can only he brought to eoin-
eide with o line by trinl,  In the 2econd form
the concentrie portion iz bhrought to the line
and the bilade swung aronml fo eoineidse
with the line without a trial. The alteration
can be made with o pocket knife,

RETU g [ PO

Hag your Loy a copy of Mechanies for

Young America? Paper covers, 25 cents,
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A GOOD STAPLE PULLER

A good staple puller that will do the work
nuickly amd easily and leave the staples in
condition

hetter than such tools do ordi-

Fig. 1.

narvily, is made of lLxlw-in, steel; a corre-
spoldent of  the  Blacksmith and Wheael-
wright savs he uses old harrow teeth for
the purpose.  The =teel is first shaped as

Fita r8
i Fig. 1, 01 bottow view, and then as in
Fig, 2. The odges at A, Fig. 2, are rounded

a little =o they will not injure the wire. The
hamdle may be of any length desired.
et

A sewing-machine that will sew directly
from two reels of thread instead of using a
spool of thread and a shinttle is the reputed
invention of an Iristunan,  The machine is
of simple mechanism and ean be manufae-
tnred and =old at a greatly redoced price.
Experts say the machine will revolutionize
the sewing-machine trade of the world,

il

STRAINER FOR AIR PUMP

A strainer for the air evlinder of an air
pump congiste of curled hair held between
two strainers, The deviee is serewed on the
air exlinder and strainsg the dirt out of the
air. A correspondent of Loeomaotive Engin-
ooring hias nsed this strainer with exeellent
rosnlts. :

Air Pump Strainer
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DRIVING STAKES BY COMPRESSED
AIR

A unique stake-driver and one that saves
considerable hand labor 1s used by the Bar-
num and Bailey circus, says Air-Power. The
apparatus consists of a rock drill suspended
between two vertieal guides. The two side
rods of the arill arve continued below the
lower head and support a ronnd anvil, This
anvil rests on the head of the stake to be
driven and holds it firmly by  means of
spring clasps,  As the stuke is driven into
the ground the driver is lowered by means
of a eylindrieal hoist and follows the stake
downward until it Is driven in securely,

CROW BRIDGES FOR DRILLING
HOLES IN DIFFICULT PLACES

For drilling holes in diffieult places, the
crow hiridge ean he nsed to advantage
many times,

Fig. 1 shows how a crow or brace may
be used. It ix made of 1x1% in. iron. The
arms may be extended if required by two
extension pieces, B

When it i= possible to pass a chain around
the casting, evlinder, or material to  be
drilled, the crow may he used on work as
In Fig. 2. Two holes are drilled at C C and
the end link of a small chain nassed
through one, and a small bolt D pushed
through the link to hold the chain. The
chain is then passed around the work and
pulled through the other lLiole until taut and
fastened there with a small bolt.

The Dbeanty of these crows, sars a ecor-
reapondent of the Engineer's Review, {s that
it is only necessary for an engineer to get
hold of the har iron. He ean then shove §t
into hizs furnace fire. got n red heat on it
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and bend it as required. A couple of holes
drilled completes the job and he has two
handy tools.

HOW TO MAKE A SPARK PLUG
FOR A SMALL GAS ENGINE

For 1 smail gas engine (14 h. .} a spark
ug may be made and sabstituted for the
ignition tube. A correspondent of the Model
Engineer, London, tells how to make such
A spark plag.

Fic. 1.—5paRk PLuc.

Glass fube

wWire
Brass gas Iron gas
sochel Sochel

)

spai*ﬁ pw??.r
FiG. 3. —SEcTION.

%u.!v-aas fhreod

Fic. 3.—Brass SocKET

Make a stuffing-box of three ovdinary gas
=ockets, packing them with asbestos string
moistened with paint.  Insalate the “live”
wire by o glass tube (Fig. 1), passing it
through the stufing-box. Connect the outer
eid of the “live” wire to a short piece of
thin plationm wire and then hermetieally
#=eal this wire throngh the end of the glass
tube.  Pack the wire tightly in
the tube with paint-moistened as-
hestos,

Rivet the “earth”™ spark point
through a hole in the brass tube,
which hole may be made Ly fling
or turning off the lower part of the
thread of the hottom briss gas
socket (Fig. 3). Then bake the
whaole plug in the oven.

The spark plug screws into the
#-in. hole previously oceupied hy
the ignition tabe.

— ke

The mechanic with a just ap-
preciation of economics will send
$10 for a “Pop” life subsecription.
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HOT WATER FOR OFFICE USE

A system for heating water for office use
was planned by a correspondent of Power.
An old feed-water heater of the enclosed
type, that had hecome too small for its orig-
inal purpose was moved from the engine
room to the second floor of the bhuilding amd
placed near the main exhaust pipe of the
engine.,

A 2.n. hole was tapped In the exhaust

POPULAN MECHANICS

STORING RANGE BOILERS

Range Dwilers not only take up consider-

able space in the shop, but are apt to suffer
tlamage by being tipped over,

The sketeh
shows a convenient means of storving them.

™ Overhead Rack for Range Boilers.
Two horizontal lengths of pipe are run par-
From City Main allel 1o each other amd suspended from the
D, S——————

il beams of the floor above by means of iron
rods or small pipe.  Domestic Engineering
recommends this plan.
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For Providing Hot Water for Office Use.

pipe and a pipe ran from this hole to the
heater. The outlet of the heater was con-
nected to the return pipe of the radiatora
from the office, The cold water entered the
hieater from the city main at the top and the
delivery was piped under the floor to the
office, asx shown.

+

HOW TO REVIVE BURNT STEEL

A burnt tool may be revived so that it
cian be used in nearly every ease, and if not
the experiment has cost nothing, writes o
correspondent of the Model Engineer.

Harden the tool in the nsual way three
times and then temper to the desired degree,
This method can be used on hand tools, drills
and =miall chisels with advantage,

TO APPLY ASBESTOS NEATLY

In applying asbestos about the steam plant
a neat, gulek method pays. The following is
iven by Machinery as such:

Make the asbestos plastic by mixing it
thoroughly with water. Apply the first coat
rongh and abont 14 in. thick, using a pointed
trowel., Lot dey oand apply a second coat &
in. thick, and stralghten down with a large
trowel, Wind the second coat with No. 16
annealed wire, having the coila about 3 in.
apart at all peints, In case of a fAat surface,
bind it with horizontal wiring, Apply a third
eoat of ashestos to cover the wire and make
a smooth surface, A 100-1h. hag of the ma-
terial will cover about 40 =q. ft. of surface

in this way.
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SHARPENING DIGGING BARS

The method of sharpening the digeing hars
used for digging post holes, commonly is to
rive the point a bevel like a chopping or colil

Two Ways of Sharpening Digging Tools

tvhisel,  In harmd or gravelly soil this shaped
tool = apt to make a fuunel-shaped hole and
it is difficult to get the workmen to de any
better with it

A ecovrespondent of the  Awmerican  Tele-
phone Journal says that if the bar is bheveled
all on one =gide and the other side is lefi
straicht like n wood chigel this diffienlty of
funaeled holes will be greatly overeome il
that the men can make Dbettor time using
thi= shaped tool.

—————p————————

HANDY BELT CLAMP

This =simple and convenient clamp s made
of To-in, by 2-in. iron and is intended For
Belts not lavger than 12 in. wide and 3% o
thick. The dimensions of the clamp can be
increased in proportion for Inrger helts, how-
ever, sayvs the Engineer’s Review, The side
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Belt Clamp

5,

bolts of the clamp are of J&-in, stock, 24 in.
lomg and the bolts clumping the crosspieces
are of 4-in, stock, 216 in. long with square
heads,

In taking the clnup off, Hrst slacken up
on the long holts, then on the small bolts
and take two of them out,

To make new tin roofs hold paint well,
give them a good rubbing with Noo 1 samd-
paper before applying the paint.

e o T

When paint is “tacky™ try rabhing it with

i eloth wet with anmmonia,

SPRINGING PACKING RINGS OVER
PISTON
In putting o snap ring on the piston of
ithe  high pressare evlinder of a  tandem
compound engine a correspondent of the En-
vineer's Review made vpse of the following
kink. This job is very difficult for as soon
as the ring is started on one side it slips off
the other, aml vet, for fear of breaking the
ring the engineer must proceed cantionsly,
Four picces of square iron were cut off in
J-inn lengths and threaded to o depth of 214
i, Ome end of ench block was made tap-
ering, coming down fo a sharp point to pre-
vent slipping of the ring surface,
Four holts were threaded and serewed into
these four blocks, which were placed In posl-
tion as shown In the illnsteation. To put the

Method of Springing Packing Ring Uver Piston

ring o the piston, the bolts aud iocks were
put in place and tightened up so as to spring
the ring evenly until it was large enough to
zlip on over the piston,

B

MIXING CONCRETE

A conerete mixture of the following pro-
portions is recommended by engineers,

To 1 bbl, Portland eement add 3 bl clean,
sharp sand. Mix the two intimately, either
manwally or by o mechbanical mixer, Adid
cnouzh water to bring it to the proper cou-
sistency, the amount required being judged
hy one of experience in the work. Add b
Iihl, of hroken stone nnd intermix the whole,
which is then ready for use. This Is known
ag o *1-3-5 mixture.,” The natare of the
ingredients and the purpose for which the
conerete is ntended make the proportions
varinhle, however,
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HOW TO MAKE AN ELECTRIC IL-
LUMINATED FOUNTAIN

One of the prettiest and most attractive
displays for a show window is an electric
illnminated fountain, The Keystone tells
how such a fountain may be constructed.

Have a tinsmith make the center howl A
of tin, of any size desired, aceording to the
slze of your window. This center bowl
should he shaped like a large eake tin, hol-
low in the center. Cut a hole in the center

POPULAR MECHANICS

Make n skeleton pulley, D, with a piece of
colored glass in each of its openings. Use
red, green, yellow and blue glass and fasten
it in position -with tacks. Arrange this
pulley so that half of it is in the center of
the fountain.

Place a strong electrice light with a re-
flector in the position shown at F, =o that
it sends its ravs upward throazgh the colored
vlags amd through the center cone on the
water., The effect will e most bheantiful.
The changing of the colors can be reduced

/r’:ﬂ‘\ '

e/ E

WwASTE PIPE

T e

safinpow FLoeR
WaTeR SToP

Pl T — x
——

BASEMENT

Electric Hluminated Fountain

of the window floor and place the tin bowl
over it, Put a large rubber band around
the center tin cone.  Secure a circular glags
shelf, B. having a hole in the center, and
rest it upon the cone,

Have the tinsmith make a faney stem, C,
cnamel it white, punch fine holes In it at
the top and bottom and solder it to the water
pipe, which passes through the hole in the
center of the glass shelf and which is at-
tached to the main pipe in the basement.
Put a rubber washer on the glass shelf to
make it watertight. The waterflow is reg-
ulated Ly water stop and the surplus is car-
ried off through the waste pipe,

to speed by means of the reducer E. In the
lower bowl lay three electric bulbs colored
areen, with wires made waterproof, well in-
sulated and enameled,  Pond lilles and gold
fislh may be mdded amd a magnificent dis-
lay ereated.

i e

A zoodd cement for metal joints consists
of ground white Jlead worked up with
enough powdered red lead to bring it to the
consisgtency of putty.  Then add Dboiled lin-
sit] ol

— el
Our premimm list is worthy of your at-
tention.  Write for it
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Plan of Wiring for Intercommunicating Telephone System

INSTALLING INTERCOMMUNICAT-
ING TELEPHONES---PLAN FOR
SIX TELEPHONES

The approved plan of wiring for inter-
commmuniceating systems i= shown in the ac-
companying diagram, which we reproduoce
by comrtesy of the American Telephone Jonr-
naul. The dingram shows six telephones, .
a’, a”, ete., to each of which six wires are
run. The cirenits ave completed from the
other terminais of each telopbone, throngh
the common vetarn wire. The dinmeter of
thiz return wive should eqgual the sum of the
dianmeters of the separate wires, where the
lines average over 1000t in length,

Switeh board eable shoald not be used on
the intercommunicating system becaase of
ereating mmtual induetion between twao eir-
cuits, being twisted in palrs. Ordinary house
wire, No. 1% B, & 8. gauge, with a rabbher
insnlation amd a covering to mateh  the
woiwork along which it is run is recom-
memded as hest, Faceh separate wire shoald
have a distinet ceolor or combination.

RN
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ANOTHER NMETHOD OF REVERSING
COUNTERSHAFT WITHOUT
CROSSING BELT

Comnmenting on the article on reversing o
conntershatt without crossing the belt by
means of two idlers, which appeared in the
July Popular Mechanics, W, B, Burrows, of
Minneapeolis, Minn, says:

“The uwse of the two idlers for this pur-
pose is all right, bat according to my way
of fizuring they are not ased corvectly for
the reason that the straln of the full load
ig bronzht on one of the Wdlers. T herewith
stbmit o sketeh of what T consider the het-
ter method for thi= kimd of o drive, a=s it
brings all the strain on the main shafts
{where It belongs), leaving the idlers to
simply guide the helt and carry the welzht
of the slack side, as well ag allowing lichter
shafts amwd bearings to e n=ed for the
idlers. [ have used hoth ways, the laiter up
to 600 r. poom., earrying a heavy, uneven
loodd, amd fimdd that it gives o great deal het-
ter satistaction all around.”

75\
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Al the Strmin Comes on the Main Shaft, the ldlers Merely Guide the Belt®™
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A PRACTICAL CAMERA FOR FIFTY
CENTS

By C, H. Claudy

I say for fifty cents, but really this i
an outslde estimate. 1T you possess a few
teols amd the radiments of a shop, by which
I= meant o few odds amd ends of gerews,
Dirass and nails, you can really make this
canmern for nothing.

The camera box is the first consideration,
amdd for this o eigar box answers every
purpose. It is better to nse one of the long
boxes which contain & hundred elgars and
which have square ends. This box should
e ent down, by means of o saw gl o«
plate, until the ends are fonr incelies sguare.
Leave the Hd hinged as it is when it comes.

Commercially, plates come three and one-
halt by three and one-half, or, in the lan-
tern slide plate, three and ope-quarter by
four inches, If it is desieed to use the
three amd one-half by three and one-half,
wlhich is advised, the box should measure
that size in Bis infernal dimensions,

We now come to the constraction of the
most essential part of the camera—the pin
Liole swd the shutter, which take the place
off the lens amd shutter nsed in more ex-
pensive outtit=.  This constroetion is illus-
trated In Figo 4. Take o piece of hirass,
about o =ixteonth of an inel thick and one
and ene-half inches square,  Bore o hole in
ench corner, to take a small 2erew, which
will fasten it to the front of the ecamera,
With o gquarter  ineh dreill  bore nearly
through the plate in the center, Imt he care-

e i mm—
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Clean all the paper From the outside and
ingide of the box—which maiy be readily
done with o piece of glass for a scraper
il a damp cloth—and paint the interior of
the hox a dewd back, either with carringe
mpkers' blnck or black | Ink.

Now hore in the center of one end
small hole, a gquarter of an inch or less in
dinmeter,  Finally insert on the inside of
ihe box, on the sides, two =small strips of
wood, an elghth of an ineh by oo guuarter
and fasten them with glue, an elghth of an
inech from the other el of the hox, Ex-
awine Fig, 1, and see the location of these
strips, which are lettered EE.  Thelr pur-
pose is5 to hold the plate. which may be
nuy sixe desired up to fonr inches sguare,

tul that the point of the deill does ot cone

through,  This  will  produce  the recess
shown in the first section in Fig 4. Now

take 0 XNo, 10 needle, insert the eye end in
a plece of woml and very earefully and gen-
ily twirl it in the center of the bhrass where
it is the thinnest, nntil it goes through, This
pin hole, a= it is called, i= what produces
the imaze on the =ensitive plate, in a2 man-
ner which 1 =hall presently desceribe, Tlee
shutter consists of a little swinging piece of
hrass cowmpletely covering the recess and
pin hole, amd provided with a little kool at
itg lower end, See Fiz. 3, in which 7 is the
front of the camera. B the hrass plate and
O il glmtter, This is also illustrated in e

ool eross wection in Fig, 4. In the
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latter 1 have depicted it as swung from
pivot in the brass. and in Fig. 3 as hung
from a serew in the wood of  the  rond
hoard; elther construction will be effective.

Lastly, it is necessary to provide a finder
for this camera in order to know what pie-
ture you are taking., Make a litile frame of
wire, the size of the plate yon are using,

and mouant

it upright (see Fig, 5) on top
of the camera as close to the end where the

pin hole iz ag you can. At the other end,
in the center, erect a little pole of wire half
the height of the plate, If now vou look
along the top of this little pole, through the
wire frame and see that the top of the little
pole appears in the center of the frame,
everything that you see beyond will be
taken on the plate, as will be made plain by
looking at the dotted linea in Fig. 5, which
represents the outer limits of your vision
when confined within the little frame,
When you want to use this camera, take
it into an absolutely dark reoom and insert
i plate (which you can buy at any supply
store for photographers) in the end where
the slides of wood are, and between them
and the back of the box, Close the Hd amd
secnre it with a ecouple of rubber bands.
See that the little shutter covers the hole,
Now take the ecamern to where yon wish
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Fig. 3

Fig 4
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tu take n photograph, and rest it securely
on some solid surface. The exposure will
e, in bright sunlight and supposing that
your camera is ten inches long, about s=ix
to eight seconds. Thiz exposure s made
by lifting the little brass shutter nntil the
hole is uncovered, keeping it up the re-
quired time, and then letting it drop back

into place. It is important that the camera
be held rigid during the exposure, and that
it does not move amd is not jarred—other-
wise the pieture will be blurred. Remove
the plate in the dark room and pack it care-
fully in a pasteboard box and several wrap-
pings: of paper to protect it absolutely from
the light. It ir now rveady to be carried to
aome one who knows how for development
and printing.

To explain the action of the pin hole I
would direct attention to Fiz. 2. Here F
represents the front of the camera, D the
pin hole, AA the plate and the letters RR,
rays from a lighted candle. These rays of

»eomrse, radiate in all divections, an infinite

multitude of them. Similar rays radinte
from every point of the objeect, from .dght
redlected from these points,  Certain of these
rays strikke the pin hole in the front of the
camera, represented here by RRER. These
rays-pass through the pin hole, and as light
travels only in straight lines, reach the plato
AA, forming an inverted image of the ob-
ject, in this case a candle in a candlestick.
Millions of rays are given off hy everyv point
in every ohject which is lighted by either
direct or reflected light, To all practieal
purposes only one of these rays from each
point in an object can pa<s throuzh a min-
nte opening, like a pin hole, This being so,
any sereen which interrapts these selectad
rays of lght will show upon it a pleture of
the abject, only Inverted, If that screen
happens to be a photographically sensitive
plate, which is protected from all other
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light by belng in o dark box, upoun it will
be imprinted a photographic image which ean
be made visible by the application of cer-
tain chemicals, when it becomnes a negative,
from which may be printed positives, This
camera is not a theoretical possibility, but

MECHANICS

pin in each side to serve as a  shaft.
For the supports of the wheel use pieces of
tin, bLent inte L-shape and soldered fast to
the can, Place them in such position, with
respect to the =mall hole punched, that the
spurt of steam from the hole will strike the
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Fig. 5

an actual fact. 1 have made and used one
suceessfully, as a demonstration of pin hole
photography,

HOW TO MAKE A VERY SIMPLE
STEAM TURBINE

By A. L. Burkhart

A miniature steam turbine which iz sim-
pler in construction than the one deseribed
in the July issue of Popular Mechanics may
he made ag follows:

A tin ean of quart size or larger may serve
for the hoiler, The ean must have a sood
i, g0 that it will not leak., In the top of the
can, near one edge, punch a small  bole
Through thiz hole the steam is fto come ond
amd strike the paddles of a small wlheel.

Make the wheel of two pieces of wood, fast-
ened together by eatting halfway through
the middle of each and then fitting each into
the other, as overy boy knows how to do to
foar-puaddle wator wheel,

foru a Drive a
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A Simple Turbine Engine

ends of the paddles of the wheel squarely.
Fill the boiler three-fourths (ull of water,
¢t it on a hot stove amd as =001 n= steam
is generated fast enough to come out the es-
eape hole with =light foree the wheel will
start to revolve,

—_— - —

POWER OF SMALL COILS FOR
SENDING WIRELESS MESSAGES

By 0. F. Dame of the New England Coil Winding
Company

Inndreds of amatenrs interested in wire-
less telegraph experiments are seeking defi-
nite information as to the =sending power of
siall coils giving 1, 20 3 and 4 in. sparks.
As the suecessful operation of wireless ap-
paratns depends considerably upon the effi-
cieney of the receiving apparatus, there is
ab=olutely no rule that can be Iaid down spe-
cificslly, cach man's  experience differing
from that of nearly evervone olse,

Caleulations based on recent experiments
made by onrselves between two polnts three
mwiles gpart, over an uninterrapred stretel of
witter, aud later from one hill to another, a
mile distant, tend to show that one can
gemd twice the distanee over water that he
can over lamd.  Tn tests made ot Atlantie,
Mass, the minimmn sewding power reguired
'l'nr one mille was Y-ine spark, amd it was
founnd that the maxinonn sending distanee of
an ordinary 2-in. spark coil operated hy six
cellg of drey hattery with no intensifyving jores
attachod, was {hree miles, In these tests n
rlugs tube colerer of the Marconl type was
nsedl. Faeh station was provided with o
short pole, 15 1t. bigh, and a grouwd wire
mried in moi=t earth. By the addition of
Leviden jars and a more sensitive reeeiving
deviee the same eoil was used suceessfully
i distanee of eight wiles over water,
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It will therefore Dae seen that it = impossi-
Ble for a coil manufacturer to state how
much of a spark a customer will reguire for
an estimated distanece, without a thorough
knowledge of the apparatus to be used at the
receiving end, the location of the stations,
and what is nndoubtedly of more importance
than anything else, the nntural cleverness of
the amatenr in handling the sabject. Wire-
less experiments furnish excellent opportu-
nities for a4 man to exerclse his ingenuity to
the fullest extent.  While it i true, that the
induction ecoil 8 one-half of the outfit, »
sensitive receiving deviee is equally neces-
=ary.  The glizs tube colierer was the firs
suecessful receiver and iz nzed today by the
United] States government at some stations,
amd in locations where the stations are not
thickly established will zerve admirably for
yedqars to come,  Wireless enthusiaszsts who
have advanced in their experiments to o
point where the coherer s discarded Tor the
electrolytic or magnetic receivers, find small
sparks rightly operated very suceessfal over
distances double that of the coherer period.
[t ia =afe, therefore, to assume that o 2-in.
coil properly established is a saitable trans-
mitter within the litnits of a4 township, amd
a3 or 4-in. coil sufficient for wireless com-
munieation of o more advanceed character.
The literature on wireless telegraphy, ow-
ing to the newness of the subject, overflows
with guestionable theories advaneed by ex-
perimentalists whose researches lead them
to think such and such things are so hecise
certain experiments resulted that way., The
future has in store so many nudreamed-of
dizcoveries that there seem to us fo he very
bright futures for the young students who
master the principles while the thing is new.

MECHANICS 055

RINGING A BELL BY TOUCHING A
GAS JET

The experiment of scuffing the feet over
a carpet and then producing a spark which
will light the gas by touching the chandelier
was given in the April Popular Mechanics,
One of onr correspondents, Frank . Oshorn,
of New York City, =ays that il a wire is
connected to the chandelier and led to one
terminal of the coherer of 0 wireless tele-

Jﬁoherer

Bell
used
as

Tapper

»
—
I

Touch the Gas Jet and Ring the Bell

graph onttit the bell will ring every time the
spark is produced by tonching the chande-
lier, sl that, as the chandeliers are all con-
nected Ly the gas-pipe, the bell will ring, no
matter in which room the spark is produeed,

THE «BENNINGTON" DISASTER

The explosion of the Dboilers of the U, =,
5. “Bennington™ while in port at San Diego,
Cal., bas eauzel general adverse eriticism hy
enginesrs and the public, Sixty-five sailors
woere killed or died from injuries.  Had thoe
explogion ocenrred o day later, when the
vessel wonld have been at =ed, her loss
would doubtless have wen one more of (e
“mysteries.”

The generally neeepted explanation is that
the boilers were not only unsafe, but ol
heen  known to be in that condition  for
months past. It iz far from ereditable that
the same eritical boiler inspection which an-
aother hranch of government =o rigidly en-
foreed  against  merchantmen  conll o and

shoull not prevail in its navy. Admital Geo.
W, Melville, chief of the bureau of steam
engineering, sayvs:; '

“Tt is paissing strange that while we are
wisting  thne and money  on the  boiler
gquestion, Creat Dritain is installing 23,000
horsepower of  American  boilers in their
latest amd greatest battleship that has been
laid down by any navy in the world, the
“Dreadoought.” Great Dritain has fonght the
“hattle of the bhoilor” very much to her
cost, amld this createst and most consgervi-
tive navy in the  world has seleeted  an
American  boiler heeaunse in their service
they have proved it to be the most economi-
el, o=t preliable, smokeless and  easiest
kept in repair of any marine hoiler in the
world, Why should we not do likewise?”
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CHEMISTRY FOR MECHANICS

By M. G. KOPF

A

This Iz the first of 4 series of short lessons on practical chemister, particularly adapted to

the mechanic,
Ing industries.

constantly in wateh of onr health.
and wastes into produetive farms and felds

sponer than another, why some oils nre hetter than of hers.
one may easily abtain some Epowledge of the sclence In s
which are clogely connected with his everv-lay work.

The professional chemist s now considered indispensable o the larger maoufactur-
Woe have the iron smelter sending snomples of iron to the chemist, to be analyzed,
a0 that he will be able to graide It as regards steength and puarlcy.
There s the agricoltural

We have the food chemist,
transforming arid deserts
wonder why one tool breaks
We cannot all be chemists, but avery
Immediate relatlon to the things
These articles will all be wreitten in plain

hiemist
the shops  we

simple lapguage “s=o yon can mulerstand it —Editer's  Note.

PART L

Before entering Into detnils it would bhe
well for one to know fomething about the
history of chemistry. The word chemistry
is probably derived from the word chemia,
which i an oll name for Egypt. The word
simply signifies the FEgyptinn art; it was
so called because chemistry was first prae-
ticed in Egypi. The development of chem-
istry has been through g series of long amd
tedions experimentsz.  The Egyptians pos-
gessed, through their knowledge of cliem-
istry, considerable skill in the arts of dye-
ing, painiing and glass making: alsa  in
metallurgy. When the Arvabs, in 640 A, D,
invaded Egypt they Dbecame aequainted
with the Egvptian sciences, A man enlled
Geber wrote the first hook on chemistry, He
dizecovered a solvent for gold., After this
chemistry advanced step hy step until we
now have a practical science,

For the first work the following articles
will be needed. One may think there will
e some difficulty in obtaining these, but
on applving to n droggist he will give in-
formation as to the loeation of dealers in
chemicals and chendeal apparatons.  Obtain
five feet of 3/16 in. =soft glass tubing: three
inches of platinum wire; one 2-in. evapor-
ating dish: one bunsen burner; one-half
dozen small test tubes: one pair of tongs;
three feet of 14-in. pressure tubing: six
inches of 1, or preferably, 3/16 M. rubber
connecting tubing: a small quantity of sul-
phur; some sugar; a small quantity of al-
eoliol: some potassinm sulphate; o piece of
magnesium ribbon, and a test tube holder.
All of these articles will come to  about
$1.50, but most of them will be needed in
subsequent work.  After obtaining all the
above things provide a bench, whirh must
be painted over with a thick coating of tar
paint and located near a gas jet. Connect
the burner with the jet by means of the

three feet of Y4-in. pressure tubing. Turn
on the gas and light it at the burner and it
will be noticed that on admitting air, hy
weans of the deaft at the bottom of the
burner, a blue, non-luminous flame will be
produced, and that on turning the draft off,
a lnminous, white and smoky flame will pe-
“nlt.

Now take a piece of glass tubing a foot
long and cut it up into lengths of 4 inches.
To do this procure a three-cornered file and
with it make seratches at the places the
tnbe s te be cut. Then place the thnmbs
on the side opposite the serateh and hreak
the tube just as a stick is broken, Having
et the tubing into the proper leneths, and

BULB TUBE

adjusted the bunsen burner to give a non-
Inminous Aame proceed to make n holder
for the platinum wire and two bulb tubes.
(=ee drawing,)  Begin by rounding off the
roungh edges of the end= of the tubes. To
do this hold the end of one of the fubes in
the flame and watceh closely until the edges
melt, but do not hold long enough to make
the bore of the tube smaller, Then on two
nf the tabes make bulbs. This iz accom-
plished Ly holding the tube in the flume, ag
before, and rotating constantly until a lamp
of glass forms on the end, When the Inmp
of zlnsz js very hot withdraw the tube
quickly from the fame and, rotating it at
the game time, hlow gently in the cool round-
o end, until a bulb i= formed from 3% to 14
in. in diameter. In the next chapter direc-
tlong will he gmiven for makiag “U" tinhes
of various shapes and also how to bemd
rlars tuhing,
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Fuse the platinum wire in the remaining
tube by holding the tube in the flame, and
rotating, until the end is nearly closed, Then
insert the platinum wire a quarier of an
inch or so into the tube and heat, rotating
at the same time until the glass has fused
around the wire (See drawing).

PLATINUM WIRE

By means of the glass handle hold the
wire in a non-luminous flame. 1t gets white
hot. Now withdraw it. It cools and is the
same as before, Take a plece of magne-
sium ribbon and by means of the tongs
hold it in the flame, It ignites and burns
with a brilliant flame of a white color. A
white powder is left, in no way resembling
the magnesium ribbon. On Lheating the
platinum wire we have a physical change;
on heating the ribbon we have a chemical
change. In a physical change we get back
what we started with. In a chemical
change we get a new substance.

Heat up some sugar in a bulb tube. The
sugar gives off sweet smelling vapors turn-
ing black at the same time, Is this a chem-
ieal or physical change? This is a chemical
chanze hecause a new substance carbon (C)
iz formed.

Place a teaspoon half full of powdered
potassium sulphate (K,S0,) in a test tube
and add about enough water (H,0) to fill
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Lalf way. When the K,80, is dissolved, add
spme aleohol (CGH,0H) drop by drop until a
thick, white preeipitate is formed. Drain off
the H,O and compare the precipitate with the
original K.S0,. What kind of change has
taken place? The precipitate tastes like the
original K.S0,, therefore, to all appearances,
a physieal change hias taken place,

Into the evaporating dish, partly full of
water (H.0), put a small piece of camphor
{(do not use moth balls); light it with a
mateh. It burns into light, heat and smoke.
These we cannot get back. Therefore a
chemieal change fook place, Obtain some
fine iron filings. To an equal amount of

this ndd some gulphur. Mix thoroughly.
l.ook at the gray mass with a lens.
Put =ome of the powder into a test

tube with H.O, shake and allow to settle.
Try the action of a magnet on the mass.
Has a chemical change taken place? XNo,
because in all cases there iz still some iron
and sulphur. Now cautiously heat some of
the mixture in a test tube until the sulphar
melts. Observe all the changes., While hot
pour on some H,0. The test tube will shat-
ter and vou will be able to get out the sub-
gtance inside. Has a chemiecal change taken
place? Yes, because the remaining substance
is not acted upon by the magnet. You can
spe no more iron or sulphur. A new sub-
gtanee iz formed, iron sulphide (FeS). 5o
now we know what constitutes a chemical
and physzical change. Next we will take up
elements, mixtures, compounds and the
three states of matter,

{To be continned next month.)

PORTABLE ELECTRIC CONVEYER

A portable electric conveyer is used on a New York whart
where a great deal of perishable frelght—fruits, vegetables,

tobaceo, ete.—is handled and
is considered one of the most
officient aids to rapid han-
dling of these cargoes. The
conveyer is attached to a con-
venient socket and may be
used either in the hold of the
vessel or on the wharf. This
machine handles freight with
twice the dispatech of ordi-
nary methods, says the Bulle-
tin of the New York Edison
Company. The {llustration
ghows it on *the farm,” or
the place where garden truck
is loaded on market wagons,

Portable Electric Conveyer



WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC [VJACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

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

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIs.

AUTO FOR RURAL FREE DELIVETY

Some of the 32,000 rural free delivery car-
riers are uzsing automobiles instead of horses,
They find that they ecan cover a 25-mile

958

| COMPLETE DESIGNS

of various size
JAS ENGINES

L] } .ﬂg

«5
4 in. x 5 in. Water Cooled (4 Cylinder) 2.00
These blue prints contain all detalls and dimenslons necessary
forihe factory.  MUNROE & CO.

Address
361 Houseman Bldg., GRAND RAPIDS, Mich.

3in. x 3 in. Water Cooled

4 in. x 5 in. Water Cooled (2 Cylinder)

route, having the usual 150 boxes, in about
two hours. To do the same work with a
mall wagon drawn by horses takes about
eight hours, The patrons along the route
naturally like the more rapid zervice, as it
brings them the daily market reports just
that much earlier,

The illustration shows the auto free de-
livery on Route No. 2 out of Groton, 8. D.
It has been in service one year, except a
short time in mid-winter when the regula-
tion mail wagon and horses were sub-
stituted. The route iz 32 miles long.

SIGHT RESTORER |

Is Your Sight Failing ?
All refractive errors, muscular trouble and chronic
diseases of the Eye successfully treated by scientitic

MASSAGE.

*“I am in my seventy-ninth year, and have the Sight Restorer and
yourselves to thank for renewed eye-sight.” (Testimonial 177)

“1 wish I could impress every one afflicted so they would give
the Restorer a trial.” (Testimonial 244)

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMPANY, 23y M Broadway, New York.
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CONVERTIBLE
MACHINE

et 2 W Hoe s

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

A newly invented machine that enables a carpenter, machinist, blacksmith or any “handy man™ todo, st home, practieally all
kinds of work that can be done in regular shops. With its mumerous atiachments it may be weed in Forging, Drilling, Boring, J
Grinding, Sawlng (wood or metal), Grooving, Bufing, Band-papering, Thread-cutting snd In many other ways. A tool-steal hardie
goes with the anvil. Has vise with 4-ilnch face, pipe-vise, saw.table and gange adjusted to mitering. Our smallost size circular saw
{B-inch) paws inch lumber,

Has cut gears, and may be operated by hand, foot or motor power. The f.pound fly.wheel imparts Wonderful speed and
momentum, Notan ordinary, cheap “‘repair kit," but o real machine, made from the best of materials, and does absolutely true
work. All of our attachments such na ghws, emery-wheels and drillsare the best standard makes. Our Machine-Tools are guaran-
I,_f_f._d both as to materials saod workmanship. Big demand for them In towns snd cities aswell as in the country. Bold direct by the
mannfacturers to users at reasonable prices with liberal disconnts to Manual Training Sehools. Write for descriptive circular

MYERS MANUFACTURING CO., 65 Wabash Avenue, CHICAGO'

LETTERS TO THE EDITOR

HOW ABOUT THIS? T am a machinlst and have
been a subseriber te “Pop™ for about two years, I
have just recently handed in my pame for five years,
I would not like to do without *“Pop.” It keeps
me posted on what Is golng on In the mechanieal
world. If T want to buy anything in the mechanleal
line that I cannot get at home, I can get It by the
aid of *Pop,” or if I have something for eale or
trade, a little ad. will bring the desired resolt. There
is yet one thing I seriously need. A good wife.
What can “Pop" do for me in this lUne?’™—K. Y.
Subscriber.

il

WANTS POP BY WIRELESS

Dawson, Yukon Ter., July 15, 1905.

The sample copy of Popular Mechanics of May,
1905, Mailled to the Standard Ol Co., Dawson, Y. T.,
arrived safely. This Is the fAnest work of this kind
I have ever seen, and I wonder now how I escaped
all these years without 1t.

Enclosed find $1, for which add my name to your
list as per date stated and forward to me by wire-
less or the most rapid method you may be using at
the present time for dlstribution. Chester W. Ten-
nant,

Ao

PAPER CLOTHING

Paper fabrics are manofactured In several Euro-
pean countries, notably SBaxony, where narrow strips
of paper are spun into cloth. Paper and cotton spun
together form a fabrie snitable for summer garments,
while paper and woolen yarns are woven into heay-
ler materials. The fabric is cream colored, may be
laundered without injury, offers remarkable resis-
tance to water and is sald to be low Io cost. It Is
used chiefly for men's garments,

Do you ever think of how you are |
fnum to get along in life? Know-
ng little, means eonstant
struggle, poor salary. Knowlng
a great deal, bﬂnﬁ to you satis-
factory work and high paf. We
have helped thousands., In your
gpara tims we guallfy you for an
lectrical, Steam or Mechanical
Engineer, Mechanical Drawing,
Machine Design, Electric Lighting, Motorman,
Dynamo Tender, Short Electrical Course, Alge=
bra, Arithmetic.
Special Offer: New students enrclling now will be
— provided, FREE OF CHAKGE, with our |
reference library and electrical instruments to help them
in til::;;i:t!xﬁiw, Write for onr free Bepage book and
ELECTRICAL ENGINEER INSTITUTE OF
CORRESPONDENCE INSTRUCTION
Dept. 6, 240 West 23d Street, - New York

This Shows ﬂ-u.r

i VIm ry
Butt Spark
Magneto

Wo make other Typea [or

Butt and
Jump Spark
Ignition '

THE TRITT ELECTRIC CO. ®°jij2ea®

Please mention Popular Mechanles when writing Advertisers.



Is undoubtedly the best and most remunerative trade
profession for a young person with limited means and an
ordinary education to undertake. It not only affords con-
tinuous employment and excellent wages, but it is a
stepping-stone to some of the best positions in life. Many
of the country’s leading financiers, statesmen and men of
fame have begun as telegraph operators. It is an excel-
lent “university of business experience,” and through
the opportunities offered in its training the best possibili-
ties are offered to one following it. il
To the uninitiated the clicking of the sounder seems incomprehen-
sible, but with only a few hours’ study its principles are readily understood,
and with proper effort anyone possessing some aptitude and talent can
successfully master it. There is nothing difficult to be confronted.

HE NATIONAL AUTOMATIC
TELEGRAPH TRANSMITTER

Porur.ar MecHanics be-
lieves this self-teacher to be
the best upon the market,
and the most successful
= way for one to learn teleg-

44 raphy thoroughly and
quickly. The price of a
complete outfit, including
the best telegraph instru-
ments, motor and tape reel,
all mounted on a polished

is a successful self-instruct-
ing teacher of telegraphy.
It is simple of mechanism
and a child can operate it,
and it is of great value both
to the student who knows
nothing of telegraphy as
well as to one who is well
advanced in the work. A
simple governor upon the
transmitter, which is easily
regulated by the hand, permirs of the rec-

| oak base, two cells of batteries and an
ords being reproduced at a speed of from | entire series of records (10,000 words)
§ to 40 words per minute. Allrecordsare | and THe TeLecrapa InsTrRucTOR, a
exact reproductions of characters as made | practical and complete telegraphic text-
by an expert telegraph operator, and are | book, is §20, or given for a club of 33
not mechanical., new subscribers. The same outfit without

S key, sounder and batteries, $16.50 or 28
Send for our special catalogue regarding | new subscribers,  All outfits sold upon
this, containing full explanation in detail | 15 days’ approval.

Address POPULAR MECHANICS

JOURNAL BUILDING ¥ < ¥ v CHICAGO, ILLINOIS

T HE HI G HEST P O S I TI1 ON S

ada 3 N H Vv 3 17
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partment lent, if desired.

MANUFACTURERS FOR

IN  VENTORS

We have the best equipped plant in the United States for EXPERI=
MENTAL WORK, MODELS, METAL SPECIALTIES of all kinds.

Our line of work 1s essent’ally speclal, as we

MANUFACTURE TO ORDER FOR OTHERS

Shipments made direct to customers of our clients. Use of sales de<
All facilities for boxing, shipping, etc.

SEND FOR BOOKLET containing full information of our method of doing business.

Ghe AMERICAN SPECIALTY CO,,

Harvard, Ill.

=7

MACON'S MAGIC WHISTLE

Macon, Mo,—The first night the sereech-owl whistle
wias unhinged here It broke up a colored revival
meeting. Dogs howled lugubriously and rolled over
lii the strectz, Horses butted thelr heads agalnst
the walls of their stalls. As the days went by and
the engloneer Increazed in proficlency, temperance men
took to hard drink and preacherz quit damning cards
and dancing in order to devote all thelr time to the
grodter evil

To deseribe that whistle i bevond the ken of
mortal man. The strongest work of pen and ink
would be as thin alr compared to the thing itself,
It started with a mournful cadence llke Rachel
weeping for her loved and lost. Then It wounld roll
up lts sleeves molsten Its hands and semd aloft a
twisted waill that would shake the stars and bend
the bandle of the dipper. It wasn't exactly a whis-
tle nor was it a screech. It was a =ort of mixed
melody like somebody had ap-ended o vat of boil-
ing water on a roomful of tomeats and the cats
immediately began talking about it

That awfual blast has been known to make n red- |

headed girl’s halr torn golden and to eanse prema-
ture bhaldness where raven locks had fQourlshed.

The citizens stood It for a week. Then they rosc
ap as one man. The whistle was sent ont of town
in diggrace. It was conpled to the steam pipe over
the waterworks plant down on the river, glnee which
time no fish have come nearer than five miles of the
reservolr and the real screech owl has gone out of
business hefore itg sinister mechanlcal rival,

And now the council Is going to bring It back to
town and lmit It use to fre alarm. The code
ngrecid on Is: One blast, first ward:; two blasts,
second ward: three blasts, third ward; four hlasts,
fourth ward: five hlasts, fifth ward, and six blasts
means that Missonrl has retorned to demoeracy.

Bargains

N MOTORS

Electrical Repalring and QOonstroction
SEND FOR BARGAIN BHEET

PEERLESS ELECTRIC CO,,
141-143 So. Clinton Bt.,
"Phone Main 1025 Chicago

PATENTS PERFECTED EXPERIMENTAL WORK
EXPERT MODEL AND DIE MAKING
METAL SPECIALTIES MANUFACTURED

Punch, Press and Screw Machine Work. Brass Finishing, Oxydlz.
ng, Nickel Plating, Enameling. Thirty years' experience.

JOHN OLDFIELD, 837 North 4lst Court, CHICAGO

Write for Our
Great Offer

To One Man
In Every Shop

..Popular Mechanics..

The Largest Factory in the United States for Manufacturing Metal Specialties i ™®

Write us for estimate on any article you want manufactared.

FORT DEARBORN MFG.

Manufacturers of

PECIAL MACHINERY DIES, TOOLS, Etc.

6G8-65 Crossing Street -
Burface and Ciroular Grinding

Gear and Cam Outting

Prompt and careful sttention givem all gorrespondence
CO.

Incorporated 1885,
Also Blanking, Forming and Drawing of Sheet Metal
CHICAGO
Borew Mashine Work

Going to Put It on the Market?

Yom have the article; we have the brains and the equipment for making it at the lewest cost.
We manufacture and phip all kinds of Specinl machinery en contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 43 to 455, Canal Btreet, Chicago.
LONG DISTANCE "PHONE. MAIN B39,

Please mentlon Popular Mechanicas when writing Advertiners.
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GASOLINE SOLDERING IRON AND

BLOW TORCH

Furnlshed with two coppers drop forged from bar, one
for regular work and ome for heavy work. Nothing com-
plicated. No pump to get out of order. No platinum
eoll to born out. Never too hot and never too cold. No

S S

wind will blow it ont. Oan be changed to blow torch
instantly. Can be carried in any tool kit, or lineman'’s
belt. Will lnst for years. Used by tinners, plumbers,
painters and electricians. Guaranteed to give satisfac.
tion. If vour johber does not handle them, write us for

{llustrated booklet and price.

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

Onea Viee
Ons Set GENUINE
Mmatmu.g Btooks

WE WILL SEND YOU

One Pipe Cutter
One wfu?mh All for handling pipe from ¥ tol lnnh
ON RECEIPT OF $10.50
Bond for Oatalogone of Complete Line,

ARMSTRONG MFG. CO,,  Bridgeport, Conn,

WE MANUFACTURE

Metal Specialties, Dies, Tools, Metal Btampings of
all kinda, Berew Machine Work, Novelties, ete.
Estimates chesrfully given. Senddrawing or modela.

Metal Specialty Mfg. Co.,
18-24 W. Randolph St., Chicago

‘Wanted
| Toys and Novelties |

Wewant Small Novelties and Toys to manufacture
and sell on rovalty. If von have Small, Useful
Movelty, Toy or Advertising Article, send us
sample or model and we will make you an offer.
We have ample means and well equipped factory.

KUBEC MANUFACTURING CO.
666 W. Lake Street, = = =

o

UNPARALLELED FACILITIES FOR MANUFACTURING

Metal Specialties

OF ALL KINDS PROMPTLY AND REASONABLY
WILL MANUFACTURE DIRECT OR ON ROYALTY

Crescent Mfg. Co., Valparaiso, Ind.

_"\

Chicago

(reading =lgn= in a city hotel
room)—"Gas burned all night charged extra. Don't
IMow oot the gas." Theze fellers is bound to cateh

Farmer Skidmore

you one way or the other.—Cleveland Leader.

NEW MECHANICAL IDEAS

CHANGEABLE ELECTRIC SIGNS:—Any letter
ean be made by Inserting the Inecandescent bulbs In
the box frame to form whatever styvile letter is de-
gired. There are no wires éxcept those attached to
the bottom of the box which connect with the metal

barg holding the bulbs, If the sign iz hung across
the sidewalk It may have different reading on the
two gides, Steel face plates cut for the varlous let-
ters cover the boxes to conceal the metal bars, The
manipulatlon of the letters can be done without any
Enowledge of electricity.

POSTOFFICE SIGNALS:—This is a box sign to
be hung Iin front of postoffices where there Is no
free dellvery. The box contains several signs Indi-

cating that the mail is being distributed, about to
close, mall's late, ete, The slgns are manipulated
from within the office by means of wires.
+
J. H. Eddleman, of 2053 N. Frapklin 8t., Phlla-
delphia, Pa., wishes to correspond with anyone haw-
ing a “Pop.'”” for January, 1904, to dispose of,

Platinum, Gold, Silver, Etc., without the use of solder or aclds.
old method of using bar or wire solder, acids, rosin and paste accomplished.

AUENTS WANTED.

THE CHAS. A. THOMPSON CO., -

SOLDERENE

A new rapid flux and I:In enmhinad for goldering
and meoding Iron, Co Brass, Lead, Zln:. Tln.
Solderene solders anyt a.nd everything that the

SEND TEN CENTS FOR A SAMPLE STICK.

41 Cortlandt Street, New York, N. Y.

™Maenes tsmantlon Ponitlar Meashantcz whean srlftine Advertiaers.
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BUY A CAPITAL GAS ENGINE

And you will not sit wp nights worrying about expensive power. |

Our engines ars beyond the standard sst by older gas sngins bufldera and no one
who is looking for the best and most economical power shounld buy sov engine

s without first {nvestigating the merits of the Ospitsl Engine, Write for Catalog P,
CAPITAL GAS ENGINE CO., =+« Indianapolis, Ind.
e e

e ——

POCKET KNIFE TOOL KIT:—This extremely

nseful kit includes slx tools all of which except the
eutting blade, are removable from the handle. The
kit contains: knife blade 3% in., reamer 3% in., file
4 in, sow 4 In., chisel 3% In., and serew driver 3%
in. Any tool can be firmly attached as indieated by
the arrow in one second of time by a simple back-

E“Know

AND

You Know
Those cement

are constantly coming off

this hot weather, Our

Vulcanizers notonly make

paiches stay, but will

mend cuts and holes In

ooter casings of auto tires
BS mEW.

GUARANTEED

Lot ustell yon. Ask for
eirenlar “"H.'

warl wolst movement, nnd as qulckly removed by a

“STITCH-IN-TIME"
VULCANIZER CO.
_I TOPEKA, KAN,, U, 5, A,

The CLIMAX BLOW TORCH

i
| e i
forward wrist movement. The tools are all made o S

s e ool o 1. | An improvement over every good quality of the Boldering Iron,
of the best material, and are n:sll ulated to provide U:r;ﬁfi“ e heat supply. This torch is used by jewelers and
for all ordinary emergencies. The Enife and tool® | glectriciens everywhere and every professionn]l and samateur

are carried In o neat leather pocket book only 4% worker should have one. Price only 50 Oents postpaid.

in. long, 3% In. wide and % In. thick, and will eom- | CLIMAX MANUFACTURING CO., - | Hartford Street, Boston
mend itself as just the thing for every day use;
while for huoters, sallors, campers, ete., It i= almost
Indisprosable,

- o

GOOD REPAIR SHOP CARD

One of our readers who runs o general repair shop
in Lancaster, Ohio, sends us his card, which may
serve s 4 suggestion to others:

IF YOU HAVE ANYTHING BROKE,
EXCEPT YOURSBELT,
BRING IT TO ME AND I WILL FIX IT
ALL KINDS OF LIGHT REFPAIRS
NEATLY AND CHEAPLY DONE

il

“Mr. Dip, the famous dyer,
Was trying to dry-clean;

Suddenly he caught fire,
And hagn't since benzine,™

CATALOGUE FREE PRICES RIGHT
Telegraph Instroments, Telephones

lar Al . Bells, Preh Buttone, Batteries, Electric
grﬂ?k;.r!rll:‘ll:::i A;fpl:ruu:l. !-'in‘:-:rl;:t, Fteo,, Ete. i
MANHATTAN ELECTRICAL SUFPPLY CO.

32 Cortland 51., New York 185 Fifth Ave.. Chicage

T
)

&

CHEAP PARTS ForWIRELESS TELEGRAPH APPARATUS

s lars, Bounders, Eeva, SBecondary Windings, Primaries, Interraptera
%ﬂﬁaﬁ”ﬁ?,ﬂcﬂﬁﬁ;ﬁln—iﬁ r{‘& a.l:l:l:rut evervthing in materials for “wireleas” work.

Don't take it for granted that we do not sell sach and such a thing.  Ask ns—the chances are we can save you dollars.
’ ————— NEW ENGLAND COIL WINDING C0., Atlantic, Mass,
Please mention Popular Mechanics when writing Advertisers,
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SPECIAL

j GAS ENGINE GENERATOR

light from an ordinary Gas or
(Gasoline Engine. Write for Bulletin.

Rochester Electric Motor Co.
23 FRANH STREET - ROCHESTER, N.Y., U.S8. A.

_——

ATUTOMATIC JACK:—This machine will rolse | HAKER'S BREAD RECORD: —English bakers
all four wheels of an auto from the floor at one keep a record of the size of the loaves secnred from
time. It consistz of a light but strong metal frame- | different purchases of four. At a certain period
work, onto which the machine is run, the momentum after baking the bread Is cut, a slice laid on the
causing four rockers to rise until they raise the | leaf of a blank book kept for the purpose, and the
outlinge carefullw
marked wilth o peneil
In each of the dia-
prams thus made are
written the varions
facts of Interest in
econnection with  the
Inaf, materinlz, quan-
titles, time, tem-
peratures, color, yield,
ete. In this way com-
parisons  are mide to
ghow whether any cer-
tain grade of flour

Wil Raise ANl Four Wheels "at One Time"' maintains fits qunlity.
In the cut the heavy - =
wheels one inch elear from the floor. A spring is | lne shows the flonr at 1ts best and the dotted line

at the same time compressed, which can be released | pegnlts that were obtalned some months Iater, and
Ly a lever and return the ecar to the floor when not nearly as good.
deslred.

SPEEDISTMETER:—Thie new instroment for
nutomoblles combineg an 8- day clock, shows at what
speed the car I8 movivee ot all times, and records

BENCH DRILI. PRESS.—A nrat labwor saving
deviee which has freguent use even in shops having

Handy Bench Drill Press
power drills. In this tool the distance from chuek | '0th the number of miles made on each trip and the
to table Is 64 In: welght Gl lbs.: helght over all total miles travelled to date. The trip record reads
151 in. = : up to 100 miles, and the total up to 100,000,

o =
FOR ALL PURPOSES
Bingle, Doubl Triple and CQunad-
rupla for HStationary Engines and
Automobil Guaranteed in every
particular, Fine Vibrator
]l - EEND FOR CATALOGUE D
Z THE KNOBLOCK HEIDEMAN MFG, COMPANY

Take the Place of Batteries. EOTTH BEXD, IND.
e -
Please mention Popular Mechanies when writing Advertisers.

“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Reliable Bparkers on the
Maorket,
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ENGINEERS—

A MONEY MAKING
PROPOSITION

—ELECTRICIANS

Is open to you if you have charge of a motor or generator, [FREE a regular 60c stick just to prove to you how good it really is
and we will explain our profit-gharing plan on trial orders. Send two green Stampa to cover postage.

WICK STICK

COMMUTATOR LUBRICATOR

50¢ %

SLUSSER BROTHERS,

Manufecturers of Mechanica
and Klectrical Bpecialties,

STOPS SPARKING, PREVENTS HEATING
AND CUTTING

$5 00 Per

Bradford Building, Charleston, W. ‘Fa.

THE LOST SNAP SHOT

The Explosion Happened but the Picture Didn't

An amatenr photographer relates In the Amerl-
can Amateur Photographer how he missed the picture
of his lfe. He was traveling In the mountaing of
Oregon and came upon a party of workmen, 100 in
number, who were blasting out the slde of a1 moun-
tain for a rallroad. For days the men dreilled mak-
Ing ready for a blast which was to alter the appear-

ance of the whole ecanyon.

“T expect to fire the shot at noon,'" sald the fore-
man, and even #5 he spoke there wis o guick,
smothered report from the drill hole, which was

e dynamite to

beiug “sprung
make the bottom
kegs of black powder. It
“shot"™ of the =eason, and
to make a pleture of it.

He went at once to the hillside, about a hundred
yards away, and chose a place to stand the camera.
There was a large log convenient for shelter from
filying stones. He was the more careful about this,
for o young fellow on a slmilar job the summer be-
fore had been killed and hls camera demollshed by a
falling stone,

The camera had no kind of antomatic shutter, Tt
after considerable planning and eager work he lm-
provised one that didl very well. Thiz done, e
cleaned and dusted the camera thoroaghly, taklng
out the lens and wiping it thoronghly with an  old
linen handkerchief. While thus eogaged, he was
gtartled by the loud eall of the timekeeper aunoune-
g 12 o'clock. As soon as all the men =hould get to
a =ale distonce the fuses wounld be lighted, so there
was no time to lose.

Hastily gathering up his outfit, the amateor songht
the dankish gloom of the root eellar and there loaded
the plate bolder. A moment later sz he Lurried
along the track he met numbers of lnborers walking
rapldly towards camp. Joe Martin was oot In the
channel going from one fuse to another with a
lighted taper, and calling loudly, “Fire! Fire " The
amatenr dashed up the hillside, stood the machine

{Continued on page 966.)

by small charges of
large enough to hold the twenty
would be the last biz
the amatenr determined

Eidredge Battery Volt-eter 2

Reading O to 3 Volts in ), Divisions

A conveniont and practical instrument
for thoss who use Primary and Btorage
Bageriss. Its rangs will oover two calls of primsry or coa
wal | of Biorags Dattary , is Deas Brarin fmrsdings. Nas.
esmovatle nul 0o srong sstecd paste. . . Price §4.

FLDREDGE ELEGTRIC MFG. CO., Springfield, Mass,

Robert Battery Volt-Ammeter

Guaranteed

Forwarded prepaid, including cass,
upon receipt of §4.50

3 YVOLTS EEND FOR
30 AMPFERES r CATALOGUE
THE R'CIBERT INSTREUMENT 00.
B0 Bhelby 5 Detroit, Mich,
— ——
DYNAMO CASTINGS
Sats of Materlal or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

FRICE §3.50 ANDUP

Will Iiivt ui:ﬁo .
rite for i lult.ratad booklet 8

PARSELL @ WEED,
29-131 Wes¥ Jist Stroet, = NEW YORK CITY

A NEW CURE FOR

MOTORPHORBIA

FOUND IMN OUR NEW CATALOG OF
"EVEAYTHING FOR YOU AND

THE MOTOR CAR SUPPLY
1427 MICHIGAN AVENUE CHicACO, ILL

YyOuWUR AUTo

NO ralrea, poars, ete., m
them. .lFu.nt e thim
\ wherever a ataad.r and rellable power is
is without no equal. Partios are geiting

et out of order.

market. Prices will surprise. Write tod

The Wonder Gasoline Motors

MOST SIMPLE AND EFFICIENT OUTFITS ON THE MARKET

Bo slmple that a ochild can oparate
nr the farm, shop, cottage, electric light plant, or

them. They fornish more powar Or lun m&;ﬁi’ than any other motor on the
ay -}
ond we can save yoo money. Outfits up to§ H. P. Descriptive catalogue fres.

The R. M. CORNWELL COMPANY, « 408 5. Sallna Steeet, - SYRACUSE, N. Y.

uired. Our H. P. marine cutiit
vibar ihnu m iles por hour

| us what yoo want to operate

Please mention Popular Mechanics when writing Advertisers.



with ordins
We have a buildin

fact, wo

MOTORS are in use in all parts of the world,. We

Guarantee Them to Give Satisfaction.
If they do not, send them back and we
will refund your money in full. . . . .

The PIERCE MOTORS are the best in the world and cost less than the poorest. We guar
antes them against defective material for life.
our printed matier, stating your neads.
Motors, Launches and Auto

~~ PIERCE ENGINE COMPANY, -

3 1.2 Actual Horse Power

$100 The Nev;mPierce Gasoline Motor

IS A WONDER

It will develop more power on less fuel
than any o
Buollt on modern lines and up to the very latest practice; made from the best material, and

care will Jast & 1§
“Gnlo]inﬁ Motors for over twenty vears, More than 12,000 PIEROL

er make in the world....

-tlme.
how to, and do, build them right, in

It £ 1 pose. write f
We also bul Fd“u:;:r :i.aa:leruputl::niﬂ ﬁ.ﬂr A a]g:ilurl:;-

t4, Besure and address
Dept. 2, Racine, Wis..

.l‘ -
D
[ e A complets line from 1Y to 10
. e e Yy e Ty
Maripe or Bratlonary, Also at-
tuchable motor outtita and Com-
plete MOTOR-OYOLES, Heond
stamp for catalogue,

'| STEFFEY MFG.

Brown and l'l:uunk Sta.,

Co.,
Philadelphia, Pa.

Convert Your Bicycle Into a Motorcycle

Wehave a 1% H. P. B'ka Motor.
Wa sall the set of castings 57 50
& drawlogs fur .

Woales have a2 H. P. set of castinga
Bend stamp for catalogue and full par
tlculars.

EUREKA MF6. & SUPFLY CO.,
BT. FAUL . . . MINN.

s (asoline Engines

Three Styles—All Bizas,
. Feed Mills. Saw Machines, slo.

1 LOWEST PRICES
([~ i i e
\/ )Y, GILSON MFG. CO.

_ 26 Park St., Port Washingion, Wis

SIMPLICITY

GASOLINE ENGINES
Vertical and Horlzontal, 134 to
16 h. p. Btationaries, Portables,
Pumping Outitsand SawingRigs.

Z\IS, GET OUR PROPOSITION

TR
i and 1905 catalogue.

Western Malleable & Grey Iron M. Co.
134 Ohase Btreet, Milwaukee, Wis,

i L

:- ) ]D

15 Days’ Trial
on this Engine

No eash payment required. We pay
freight to any point within 1,000 milles
of Chicagn. Spark Plugs guarsnteed
for 565 days, £1.50 each.

Second-Hand Engines all Sizes

McDONALD & ERICKSON,
36 West Randoiph St., Chicago.

close to the log and drew the cloth over his head.
A few stragglers hurrying toward camp paused a
seconid, and one of them called, “Hey there Youse'lll
get the glanss smashed in that thing!™ Then they
searried away, for now a score of “block holes" be-
gan going off like a fuszillade of artillery, with oe-
casglonnlly a “covote hole” which threw the boulders:
like canister.

Drawing the plate-holder from his pocket with
one hand, the amatenr turned the focusing screw
rapldly with the other. A queer eirele of light ap-
peared on the gronnd glass, Bot no landscape with
itse lUving ecolors and sunlit follage, and trees and
hills upside down. Fragments of stone were now

falling all about, striking the ralls or elipping
through the tree tops. Heedless of any danger the
“spec”  twirled the serew desperately. Backward

and forwnrd and back again, but always that hazy
dise of light, now large, now small. It wos mad-
dening, and withal, most strange. The amateur
popped  his head out quickly and looked the ma-
chiine over. Then glancing at the channel he saw
n tiny wreath of smoke curling away from the ridge,,
and he knew the long fuse was nezrly gone, Now
trembling and furious, the amatenr dropped the:
plate-holder, and with both hands worked the focus-.
ing frame back and forth, watching the glass,

Snddenly the alr guolvered violently, the ground’
rocked under his feet and a muoffled, thondering roar
filled the ecanyon. The amateur dodged under the
log and looked quickly at the channel. The whaole
ridge, lifted bodily, hung in midair, surrounded by
n cloud of smoke and dust, shot through by heavy,.
tumbling stones or sharp fragments that whizzed!
fike bullets. A breief moment It seemed to hover,
then the huoge mass settled baek with the groaning:
of thousands of tons of rock grinding together.
The smoke floated lghtly away on the breeze, a
deep rombling echo rolled like a tldal wave among:
the mountains, and the big blast was over.

While waltlng a moment for any belated block
hole to shoot, the *‘spee’ nursed his wounded pride
and fondly wished that a thousand ponnd boulder
might settle on that miserable old camera, Soon
the foreman, who had kept count of the shots, eried,
“All over " And the men came out from behind:
treed and under bridges and quletly sarrounded the-
mess-houge, The amatenr snatched the camera and
hastened Into camp. He brushed suddenly past the.
stable boss who wanted to order a dozen ecoples of'
the picture. That simple soul knew every slip:
‘twixt the bottle and the lip, but the vastly more.
nomérous uncertalnties between the exposore and a
pleture how could he Enow? Bursting Inte the tent
the *‘spee” threw the treacherous machine Into an
empty bunk and sat down, full of disgust and a
dull sense of amazement. Pulllng himself together
a moment later to get ready for lunch, his eye fellt
upon the table. There lay the old llnen handker-
chief, and close by it the lens.

Please mention Popular Mechanlcs when writing Advertisers.



Running Steadily

nigh proof against wear. The *“Otto”’
worth a greaf deal more.

HE WAS NOT DISTURBED

Igland resorte were just coming Into popularity
when Captain Coomers took charge of the “Belle
plying between the mainland and the Island, Captain
Coomers was a sallor of long experlence

On one passage across the hay she fell foul of a
current that pushed her upon a sand bank. The pas-
gengers began to run for the boats and hunt in Im-
possible places for life preservers., Captain Coomers
gat on deck, his blg frame sapported by a camp
stool and his “game leg™ stretehed out on another
ecamp stool,

A passenger ran up te him and eried, "0, captain,
we are wrecked?!”

“Hum ¥*

“We are wrecked!™

“Be we "

“Is there any danger?”’

“Hum¥"*

“Are we golng to sink?”

“Wot fur in thlis water,"

“Are yon sure? I'm afrald we—we ghall all Le
drowned !

“Not If you're more'n four feet high.”

The passenger goemund satisfied at last, and went
away. Captaln Coomers resumed hls gaze at the
deck, Presently another passenger saw  him.

40 eaptain, I'm so glad you're here.”

“So he I."

“Think there's any danger?®"’

“T nin't seen any.”

“Of eourse we—we aren't far from shore®"

“No, We're g nigh ng two lovers on o slopin®
snfn."

Yoo take It coolly!™

“Well, you see I've been wrecked off Cape Horn
and I was In a boat that was chawed up by a
whale, 1 don’t puppus to get my boots wet out o
any sech land vehlele as this here””

Ritter & Co., Publishers, Reading, Pa., write : We have had this engine
(Otto No. 54) in use for ngr.arljr 30 years and it now needs some

irs.” s it any wonder after all these years of service? An;b other
make would have found its way to the scrap pile long ago, but Otto
WorKkmanship and Otto Materials seem to be well
costs a [iftle more and is

0110 GAS ENGINE WORKS, Phila, Pa.
STANDARD OF THE WORLD

arlow’s Perfect Canopy

HTH] MOST DESTREABLE LAUNCH OANOPY
AND BTORM COVER EVERE MANUFACTURED,

Adjustable and disappearing. Send for Catalog.
HARLOW CANOPY CO., Janesville, Wisconsin

Gasoline Engines =~
CASTINGS

ALTO, MARINE and STATIONARY

ARE you in
the mar-
ket for Gasu-
line Engines
or Accessor-
ies? We con-
duct a real
Barﬁm Place

ese lines,

OTTO ENGINES

Since ’70

on i
Wrile us.

mfﬂﬂ w;
L. W, GILLESPIE & COMPANY, maRioN, IND.

GChe MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

1 to 75 H, P.

128-138 Mott St.

New York

Fairbanks-Morse

{| Jack-of-all-Trades

Gasoline Engine will saw more wood than
any other 2 H. P. Gasoline Engine.

‘I' It is sent all set up and ready to run,

Awarded Gold Medals at World's Fair, 1004

Cuf out complete advertisement and send to

FAIRBANKS, MORSE & CO., Monroe St., Chicago, Iil.

Engine to run

Plasesend me illustrated Catalogue No, H449Gasoline Engines.

I maywantem H.P,

Name

Street No. I

Town

State
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A Roth Motor will Drive Any Kind of a Machine Tool

HNo shafting, pulleys or balting to maintain. The motor running any maching not
in uss can be shut of.

Considering Economy, Efficiency and Design, the
ROTH MOTOR is beyond reach of competitors.

Belf-olling, nodssless in operation, free from sparking and automatio in ita speed
régulation at variable loads.

Write us of your motor wants and we will send illustrated catalogue free,

ROTH BROS. @ CO., Manufacturers,
27-31 So. Clinton Street, CHICAGO

NEW BOOKS
SEND I OR l I PAINTERS' OILS, COLORS AND VARNISHES.

Edited by Paul N. Hasluck, Numerous illustra-
tlons; 160 pages; crown, 8vo.; cloth, $1.00. David
Y revised list of machinery MeKay, Philadelphia,
and contractors’ equipment A comprebensive digest of Information in the sub-
J“IF issue, is now ready, and covers ject mentioned, drawn from the experience of chem-

ists and color manufacturers, Conclse in its treat-
eleven Prlﬂtﬂd pages with location ment and always clear. A chapter on Olls and

A Roth Motor Drives this Haocksaw.

and prices. 1will be very pleased Vehicles eontaing information that every painter
to send a copy to you if you will ghould have at his fiyger ends. The variour classes
let me have your address. of pigments are tredted in chapters, as are also

Paint Grinding and Mixing; Gums, Olls and Solvents
for Varnishes, and Varnish Manofoacture, The 1llus-
trations show machines and apparatus used in pre.

Willis Shﬂw, Mﬂﬂhiner}' paring oils and paint,
171 La Salle St CHICAGO, ILL.

PHOTOGRAPHIC REFERENCE DBOOK. Sdited
by J. MelIntosh, Ilustrated: 340 pageg: paper
covers; 76 cente. Teonant & Ward, New York.
The second edition of this work has been largely

SPECIAL MANUFACTURIN E added to and rewritten. Its alm is to tell how to
e e e, e

do  anything and  everything In connection with

photography. Ttz pages are erammed full of handy,

n|es n practical iaformation, further  elucidated by dia-
grums and tables,

il T 0 0 R D E R . ELECTRO-PLATING., Edlted by Paul N. Hasluek.

Numerous engravings and diagrams: 160 pages;
Cloth, 50 cents. David MeKay, Philadelphia,

SPECIAL HACHINERY! HODELS A u]|;n1?lrlrflizllrftll ﬂl'“f':-:jll'l:w. “;:II'.'!.PTI.:':LI‘Ill ]:Lnfrrlrillu':lﬂﬂl'i

EKPERIHENT&L W“RH on electro-plating. A book that may be referred to

at any stuge of the work. Treats of Tauks, Vats

uHuP FnEEIHE [”Es A_Hn’ DRDP Funﬂluus i {]llll‘]' .-"I.I}]-Jﬂr“t-us. [‘;il[ll'ru'ﬂ. I}."l'“il”]':-lﬁ -HI'I'] I“:h'!“

trical Acceszories, Appllances for Preparing and

Hardware Sllfi"ifll.lltﬂl. ete., Manfld to }"iTIIHh[Hﬂ “T”rk: SI'I'."-F.F-PIH'i"H: CUI‘I“"‘_PJI'Ti"ﬁ:

Order. Send Samples or Drawings for Gold=-Plating: Nickel-Plating and Cyele-Plating:

Estimales. Write for Our Booklet. Finishing Electro-FPlated Goods; Electro-FPlating

with Various Metals ond Alloeys.  All the apparatos

THE GLOBE MACHINE 2 STAMPING required Is llpstrated aond clearly explalned., The
973 Hamlilton 8t,, - Cleveland, (OChio book nlso contalns several valuable tables,

YOUR INTERESTS AND OURS ARE IDENTICAL.

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, diameter holes;
wi tter and can save you mo

THE AMERICAN WELL WORKS,

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

Establizhed
1863
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“Star’’ Lathes ==~

High-grade screw.cutting engine Lathes, with forged crucible
steel hollow spindles, phosphor bronze bearings, gear-driven re-
versible feeds with strong friction drive in apron, our patented
spring nuts which allow quick shifts of change gears, also Draw.
(78) in Chuck, Gear-cutting, Milling and Taper Attachments i desired.
Boitable for electrical and repair werk, model makers, gun-

smiths, technical schools and fine, securate machine-shop
and tool-reom service. Ask for COMPLETE DESCRIFTIONG.

THE SENECA FALLS MFG. CO.

e

"~ Engioe Beach mu.mi 102 Water Street, Seneca Falls, N. Y., U. S, A,

Swead Lathes, WoodsTurnlng

PRACTICAL PERSPECTIVE. By Frank Richards
and Fred H. Colvin, Ilustrated:; 60 pages. Cloth,
b0 cents. The Derry-Collard Co., New York,

In thiz work the anthor makes clear the prinel-
Mes of isometrie perspective—the only practiceal per-
gpective for mechanical work—and shows its appll-
catlon to gome of the kinds of work for which it ia
adapted. The examples Inelade architectural de- |
tails, jigs and fxtures, pattern work, locomotive de-
tallz, structural steel work, concrete piping, black-
smithing and carpentry. The drawings are made on
isometric paper, fwo pads of which will be =ent
with the book for 3$1.00,

9 to 13 inch Swing

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

W.¥. & John Barnes Co.
1 Huby 8t., : : Rockford,IIL

NEW PUBLICATIONS. F T d POWE
THE DULUTH AERIAL FERRY BRIDGE his 00 an

attracted such world-wide Interest that a handsomely

lngtrated booklet on the bridge and its coustroe- AND TURRET LATHES, PLANERS
tion, prepared by Norman Mattocks, will be sent SHAPERS AND DRILL PRESSES ::::

free to nll thoese sending a 2-cent stamp to the En.

gineer Dept., City of Duluth, Minn., requesting a SHEPARD LATHE CO.

“Opy. i
i | Al131 W. 24 St., Cincinnati, Ohio

MINNESOTA LAKES as deseribed and illustrated
from photographs in a beantiful booklet mafled on
request to A. M. Cleland, Gen'l Passenger Agent
Northern Paclfic Rallway, 8t. Paul, Mlon., are cer- |
tainly alluring to the lover of ount-leor Hfe.  The
hooklet contalnsg considerable pertinent information,
including the fish and pame laws of the state.

ON THE LEW_.S AND CLARK TRAIL Is an il-
Instrated hooklet sent out with the compliments of
the citizens of Spokane, Wash.,, and depicting the
heauties of that elty. A copy of the pamphlet may
be had by addressing F. E. Goodall, President
Spokane Chamber of Commerce, The editor's copy
econtalned a pass good for a dd-mile round trip on
the “Seeing Bpokane Electrie Car”™

A CAMERA JOURNEY TO THE LEWIS AND 1
CLARK CENTENNIAL EXPOSITION, publizhed
by the Great Northern Rallway and sent free on
request (o F. I. Whitney, Passenger Traffic Mana-
ger, St. Paul, Minp., portrayvs In illustrations from
photograps the beautifol scenery that the northeru
route passes through or near, The book iz a goide
for observant eyves and anyone golng thls way should
procure 4 COpy.

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

For foot or power as wanted. Haas
power croas feed mnd compoond
rest. A strietly high-prade mod-
lathe :I1'\'El»l::ﬁlllt"‘illn‘lltiilr'L 1'1]“1 ajﬂ-ih':hl
ri 8 SiFcalirs .
F each lathe Hpon request, “

B. F. BARNES CO.. Rockford, I

FOOT and POWER

LATHES

9 to 16 inch swl
Built for ervice,

High Crade, Low Price
Accurate Toola

CATALOGUE FREE.
SEBASTIAN LATHE CO.
107-109 Culvert Stroot
CINCINNATL, 0.

A Reliable Work Bench

This Bench is made of hard Maple; the top consists
of strips glued together to avoid warping; has 2%
inches thick Bench Screws; the Bench is 64 ft. long,
2 ft. wide and 34 in. high,; stand bolted, welght 2

Ibs. ASK YOUR DEALER FOR IT. . . . «. «

C. CHRISTIANSEN, 86-90 Pratt St., Chicago

e e
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more pleasure.

L. 5. STARRETT

to have.

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

USE STARRETT TOOLS

We make hundreds of different tools. Ours is the largest
plantfin the world where nothing but fine mechanical tools are
made. Alf 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, S. A.

e

Dynamo and Motor
Bargains

We carry in stock over 600 machines
in all sizes from *s to 100 horse power,
both new and second hand, all guar-
anteed. Small factory equipments ous
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. GREGORY, Pres.
153 to 159 §. Clinton St.,

CHICAGO

STARTING A LARGE STEAM TURBINE

Interesting Account of How It Is Brought From Cold
to Speed in 2 1-2 Minutes.

In n paper read before the American Society of
Eugineers, A, 8. Mann gives a vivid pleture of how
a big steam turbine In an electrle plant is hrought
Into action. He sald:

If a large steam turbine is cold and at rest, how
quickly can it be started¥ Can It be brought up to
gpeed ns readily ns ean & pgood eross-compound en-
glne that 1s eold all over? Most statlon men would
have doubts as to the adaptability of the large tur-
bnoe, say 1,500 kilowatts, or 2,250 horsepower, for
cmergency work.,. So muach bas been written about
the sensltiveness of a rotating dise to the changes
of -temperature and the efects of unequal expan-
glon that it is easy to imagine dificulties In the
rapid start, The possibilities of an engine with a
G2-inch low-preseure cyvlinder in starting practically
cold anil coming up to syachronous speed arve woell
understood. A statlon manager would eriticise an
englneer who wounld open his throtitle as fast as he
dared without wrecking his piping system and let hia
machine jump Into bher work. One turn at a time
on the throttle is abeut all that Is considered safe,
and even then a elose wateh is kept for groaning
valves and cold hick bonnets,

Every time the starting valve i3 moved to inerease
the steam flow, the engloe i2 allowed to take ite full
increment of speed, due to that particalar throttle
position before the supply valve I8 moved a second
time. There are ten large oil cups, and frequently
more, that muost be opened and adjusted before the
machine moves at all, besides whatever oiling Is to
he done about the air pumps and other auxiliary ap-
paratus.

Please mention Popular Mechanies wwhen writing Advertisers.



= | THE BOWSER

"

SINGLE BQUARE CABINET

NO WASTE, NO OIL-SOAKED FLOORS

Tha “OTILER" s exaotly filled
AT ONE BIROKF; there {s no
overflow,

Fifty Different Styles. Send for Catalog XII

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

Most enginesrs would consider ten minutes as
rather a fast start and fAfteen minutes as a4 more
usual starting period, inecluding time takem for
warming up; In fact, it may not Dbe overstating the
cagse to say that if It were known that an englne-
driven plant were to be ealled upon in emergency
for power and It were essential that the briefest pos-
gible time were to elapse between the call and the
taking of the load, one or more engines would be
kept in motion all the thne, turning slowly and hot
all over.

This guestion makes [tself very prominent when
the steam station is operated az an aunxiliary to a
large source of high-tension power, which s itself
in the constronction stage and has a large overload
eapacity of its own to carry, supplying all sorts of
apparatuns that pse electrie power, railwar, lighting,
and power circoits, simultanconsly, At such a time
all sorts of accidents will happen to the high-ten-
slon water-driven plant, most of them due to the
necesgarily temporary charncter of many of the elee-
trienl connections. It tukes months hefore an in-
tricate system of wiring ecan be thoroughly relled
upon, Tor it takes months before the temporary work
of constroction can be replaced.

The station at present under consideration Is
equipped with three Curtls turbine-driven alterna-
tors, 40 cycle, 10,000 volts, each of 1,500 Eilowntts
normal capacity, During the summer months the
gtatisn Iz operated as an auxiliary to a water power
plant, taking all sudden overloads. A slgnal has been
arranged, a %-inch whistle, so that it can be blown
Instantly should the power fail. A blast of that
whistle means cut In two turbines and bring the
third up to speed. The load will be heavy, and all
auxiliary apparatus must be In regular operation.

Each turblne has a surface condenser and there
are three or four pumps to be started for each pair
of turbines; one eirenlating pump, one pressure pump
for the step bearings and one dry-alr pump, all of

(Contlnued on page 972,
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Mechanical Drafting

BY CHAS, W. EEINHAEREDT
Chief Draftaman, Engineering News
Author of “"Lettering f
o l".l.l:|.,;E :“rdﬂI::;:ﬁFman, Engineérs and
“SHOWS HOW TO DO I1T*
Containe chapters on mtlining ]atterlﬂndtﬂlllo lhldi

section lEning. oury rince sh of ‘.nn
surfuces, topograp hlcu.ld.rnwmu.nh-rnebar nn&
erdu]lxﬂj.nu 42 4l text illustrations l.nd 11 fu]
lutes, Plates 1to IV contain 68 distinet conven.
t.mm or section linlog.
"‘Ea:h of the

Prof, }m&y of Cornell, sa ..1'
chapiers on “outline shading” an *section line
fng® are alone worth the .er.'dt nf the book."
Most Popular Book on Mechanical Drafting Ever

Published
Adopted ss Btandard in many Technieal Bchools
PRICE, $1.00

MECHANICS
PROBLEMS FOR ENGINEERING STUDENTS

By Prof. Frank B. Sanborn
Eﬂill problems, many being examples in engineering
0B,
s Work | bl 1 ta 170, II, Foroe
le%zﬁl H! i'ujl'lﬁ- DEII li!lrgh::'l‘mblumu ‘IIIB to 5Ul an-
gwers and complete Index, A practical, elementarr book

of problems for the ose of pmticlnl mechanics, en-
gineers nnd students.

PRICE, Sl s0O

Hend for descriptive catalog M. P. and a sample
copy of Enginsoring News

THE ENGINEERING NEWS PUBLISHING CO.
220 BREOADWAY, NEW YORK

HENRY & HORA’'S

Modern Electricity

Explains X-Havs, Wireless
Telegraphy, Hadinm,
Transmission & Idistribution,
FowerSiations, Wirlng, ete,
Written In plain Engliah.

Practical—Accurate—5Scientific
150 illustrations.
8656 pagesa. Cross index.
‘A practical handbook for stu-
dents, apprentices. and electrical
engineers.” —Scient{flc American.

Silk Cloth. decorative cover, silver stampling, . . $1.60
Seal Leather, marbled adges, gold stamping, . . 1.00

LAIRD & LEE, 263'wsvash ave. CHICAGO

“SHOP NOTES.”

200 Pages,
386 Illustrations.

PRICE - 50 CENTS

POPULAR MECHANICS

™amnes mantlean Pannlas Manhanlecs when weiting A Advyard lasves
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I_QEE FRITZ & GOELDEL MFG. CO.,
mEEE 90 Alabama Btreet,

Grand Rapids, Mich.
—

St "Jourmar . “CONCRETE”

One Dollar a Year. Sample Copy Free

Concrete Publishing Co., = 3%Seafemdt:
Chvay s GOVERNMENT
Noved, aad POSITIONS
will
last L 0 nrd .
EVEr, [
with 51 m- fﬂ::j ﬁf‘ ivil
ple nndlin- ﬁnrrgjug.ﬁnmlw
el 8 to stars $60.00 0
proof, frost _mlﬂng&r bt}
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Mater'al weeds n? furmtlun and
Cemant & Band lnmpla guestions,
arGravel, Wikl p«a@u 6l ota. Ent.n-
wuppland Wosd
Il,:hiilml‘p
A. D, AMERICAN COLLEGE
N:ﬂguflr OF CIVIL SERYICE,
Ohamnber of Commerce, Thissps "Q'III.'II.I‘IISU. * lad,

1" writers .25

@ Btandard Machines S0LD or BENTEL
JJI‘IWHERE at HALF MANTFACTURERS' PRICES
!Inwtng rental to apply nn‘trim Hhi(}:md with

ivilewe of pxamination Write for ,ntalunug-
FYPEWRITER EMPORIUN. 202 LaSalte St. Chicago

Andrews Office Desks

H me to their credit and are
Bﬁ‘l?l;ﬁ'l to their name, tm?:]hu ll;
& by

Hpecialista who know how.

The A. H. Andrews Co.
174 Wabash Ave., Chicags

SRS | | A

you are in the market for unyk!ndnfma.chinnry
and don’t know where to get it, write : : 1 : 1 : :

PoruLAr MECHANICS

2

which are motor driven. The exelter Is driven by
a steam engine and must be started anlso, for it sup-
plies current to a portion of the ausxiliary apparatus,

The boiler room has stedm up at all times, sapply-
Ing a system for manufacturing purpoges ot™er thuan
power, and slow fires are kept in enough boilers to
make steam nepded for the normal load.  Foreed
load means forced fires, The bollers have onder-
Toed stokers, equipped with pressure blast, and will
respond guickly to a 50 per eont excess eall for
gieam. The operating foree for thilzs iz abont equive
alemt to a force for an engine-driven plant. Engin-
vers and oflers, however, are bngy about the bhaibl-
ing on construction work, Installing new apparatus
nid taking suach work as thele regular oecupation,
when the turbines are not running.

At the sound of the whistle the water tender
staris a blower on the extra row of bollers; all Llast

2000 K. W. Curtis Steam Turbine

dampers are opened up amd all stokers are allowed

to feed at the maximum riate.  BEach fireman damps
hiz free ash and bars over his red five. The man in
charge af the conl and ash conveyor starts the pres-
sure pump for step bearings, One of the tarbine
men starts the exciter which supplies eurrent to the
nuxiliaries bhesldes ite field enrrent; a second torhine
man starts the elrenlating pump and then his tur-
Line. The hot-well pump amd the ajrpump are
started by the oller. These movements take place
simultaneously., The force is organized upon the
lines that obtain in a fire =station; each man haa
hisz specific duty, and after performing it looks to
gee Lhat there is nothing more for him io do. Only
a few seconds elapse between starting the first
pomp and starting the first tnrbine.

The turbine throttle is opencd as fast as an B-lnch
gtenm valve can be opened without endangering the
stegm piping syetem. It is not considered advisable
to open the throttle valve as “ast as a man's strength
will permit, but iIf nothing unnsual oeccurs in the
pipe line, sentiment does not spare the turbine,

One electrician attends to the switchboard and
telephone. As soon as the machine approaches speed,
ihe sgynchronizing system I8 ecnt in and the maln
gwitehes are got readv., Ope and one-half minntes
will de all the work here outlined, ineludlng the con-
siderable time taken In riustering the erew from
varlous parts of the ballding.

Manipulating an engine regulator so that it shall
L at o precise speed and at an exact phase relation-

(Continued on page 974.)
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You Can Make SAVE YOUR STENOGRAPHER'S TIME
BI c M o N EY Jr. Typewriter Cabinet $13
421n. long pibte snd Portock Gosk sves

=l eold at any whar& near tha
- arfen, 'l"F onn roval.
15,00, mid
X r.r.t

tains. Wlt.hclul- h:r]l

cn:lhr tE':..’ n lt,o ﬂ.'l.
in

Madm pr L 1 en

iy ] id
cr-k.hmntihur ﬁ:ﬁo
Invaluahle nots l:mni:
; | hﬂidiari;ﬁaﬁﬂl hluiat
f rite for LE catalng
of this and vther mlau.

DEARBORN DESK CO
ALEXANDER A. SAMUEL

Popular Mechanics Gen. Mar.
304 Fisher Building

s — CHICAGO, U. 8. A.
‘ |xF You WANT A DESK ASK “ DEARBORN"
|IPREMIUM LIST| x o
Fully Illustrated W hﬂt ls Daus’ Tip-Top?

TO PROVE that Daus’ “Tip Top"ia
Is Now Ready

i }:::-. ]“ﬁlﬁ; ﬂ;l niir?‘epulﬂgﬁdr:ﬂ;ggl::rriuﬂgn
o and ._ri'r copies from typewritien orl-

B 0 0 K S FO R M E C I'I A N I CS, ginal, we will nhl?mmpietﬂ dupll-

ELECTRICIANS, ENGINEERS

SHOP TOOLS OF ALL KINDS

SPORTING GOODS, WATCHES, ETC. | WANTED st sisicuvedy

With My New PRIZE VENDING MACHINES | 38in. bigh . |

Best Novelty and Money Maker sver placed on the market. Oper-
ated with nickels. Ajso siz other new style Vending Mashines
now ready. Write to Manufastarer for full particulars and prices,

THOS. H. SHERBORNE, 29 Bouth 3rd Street, PHILA, PA

The New

Daus Building, 111 JohnSt, New York City

cator, cap slze, withont dupou[t
\ ;__: h*}; 10) days' trin
ice $7.50 less trade
discount of 3359, or $5 net
THE FELIX B. K. DATS DUPLICATOR GO,
Héll per daé.r for lﬂzp-enﬂiﬂ.

an Iﬂlﬂn oY man

KEUHLMAN CO., Dept. A. = « = ATLAB BLOCE, CHICAGO

Something for everybody given for - =

one or more new subscribers,

BE A

ADDRESS

Popular Mechanics WATCHMAKER.

JOURNAL BUILDING, ¥ CHICAGO | EARN WHILE YOU LEARN, St for our Book

How to be s Watch-
| maker.' Pl -|1|aIWLlI-r‘ Stone's School of Watechmakhing,
— —— | Flosge Memblon Pojular Mectanion Globe Bldg., 85t. Paul. Minnesota,

Surprise Yourself

by finding out at how low prices you can buy everything you use in your trade and in
your home, all of highest quality. Montgomery Ward & Co.’s Big New Catalogue
No. 74 tor 1905-6 tells you all about it.

One Copy Sent Free

and postpaid to every grown person residing in the rural districts who will write for it
and mention Popular Mechanics,. We must positively decline to fill orders for our cata-
logue from large cities, or from Cook Co., Ill. All others are invited to send their name
and address, carefully written on a postal card, or fill out and mail us this coupon. Just
say “Send me free and prepaid one copy of your New No, 74 Catalog.” Do this now

Cat Rere, flll in carefully and send fo .Hanfyﬂmm Ward &3 Co., Chicago.

—- *
> COUPON

a-nd me FREE and prepald one copy of your New No. 74 Catalogue fer 1906-8, 1 saw your ad in Popuolar Meschanics,

Name B. F. D. No. 2
Fost Office. County Btate
\ MONTGOMERY WARD & CO., Michigan Ave., Madison and Washington Sts., Chicago
= i e O

— S— =
Please mention Popular Mechanics when writing Advertisers,
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Nature’s Coffee Pot

‘Makes Coffee Harmless.”"

We have at last discovered the.active E
ing the pure Coffes extract from the bi
matter ur the Coffes Bean

Like all great inventions—It is simple; so simple indeed that
it seems impossible that it was not thought of before. Wa
want to tell rou more about this Coffes Pot—it's wondoerfual

workings and the clever way It transposes Dolfee into & drink
—ashealthy and harmless—as a glass of water.

Try This Coffee Pot at Our Expense

Talk is cheap—let us show you the proof by sending youn
Natore's Coffes Pot. We want you o test it for yourself in
vonr own home. Bend us no money notll yon are satlafied—
then mail us a dollar or send us back the Pot. This is our
way of doing buaslness,

THEPOILLON POTTERIES, Branch No. 3, Woodridge, N.J.

inciples of n-apnrnt-
tter and poisonous

oot (Cam) This ELEGANT Watch $3.12
ﬁ’“ " A e fore wou buy & waich out thile suy snd send te us itk
(] your paune anid sddnias, ked we will send you

for ummm & kundanmy ci?ma

i F unu hull%fu H-! AT wind and

kY, miem et Btted with -khl_'r Jewabed guvesent and
Foe Y 0% cuarnntesd & correct Himekeaper; with tong Gold
{’-._ ) |l awied akaly Por Ladles oF wedt chaln for Gesn
nebder It squal to say §26.060 GOLIX

l“lil’.h‘-i‘l WATCH Warranied 200 VEARS
8 pay the sxpress agpent $.75 and 1t 1o ., Oar
E your Fuaranies sent with each watch. Meetlon
want (honta’ or ladies" sl Addraeg

LETTERING

A peat booklet, now ready, containe
many good things for stodents

PRICE, 25 CENTS
DRAFTSMEN, 2=cuir=eers.

need oar new book on dimensions of

Epn, Fitting: and Valves

¥0 BOOK LIEE IT
FLEXIBLE CLOTH BACHKS, 50 CENTS.

HAVE YOU S8EEN A COFY OF

THE DRAFTSMAN?

magazine on DREAFTING
ome Btody.

It is m nest monthl
and

£1.00 PER YEAE. 4 MONTHS TRIAL, 25¢.
or the Magarine and “Lettering™ for §1.00

ADDRESS

THE DRAFTSMAN, Cleveland, O.

ship from some other machine, not more than 1-1500
part of second removed from it, {2 no matter that
can be burried, and one minute iz fast time on snch
work, But the whole thing, phasing-in and all, has
been done In 21 minutes, lncluding full load on the
turbine, which storted from a standstill.

This performance has been gonme through a great
many times, and our record book showe that out of
43 such calls 10 starts were made in 215, minntes,
18 In 3 mioputes, and 15 in 3% minutes. We have
taken the tlime in f number of instances when all
the auxiliaries have been In motion, and it only re-
mained to start the turblne and phase it in en the
line; the only wvalves to apen on such cases are the
throttle and one zmnall ofl valve., The two quickest
starte have been made in 45 seconds and 70 seconds,
respectively, inchuding phazing-in.  Others range b
tween 1 mioute 10 seconds and 136 mioutes. These
two quickest starta were made on a4 turbine which
had stoed for 24 hours with the throitle valve shut
tight, though there was a slght leakage past the
seat.  After the throtfle valve Is off its seat it ig
not more than 30 seconds before the turbloe Is up

to gpeed. A eross-compound reelprocating engine of
the four-valve type, 2,250 horsepower capacity, ecan
e brought up to speed from a standstill in five

minutes if it is hot all over. This five mioutes is to
be compared with the seventy seconds regoired for
the similar turbine operation,

A reciprocating engine, which is torning over slow-
Iy with the throttle valve just off its seat or with
by-pass open and having all its ofl eups open and
regulated, ean be brought nup to specd, say 75 turns,
in 21 minutes. Thiz can be compared with the 30
geconds necessary for bringing the turbine up under
fhe same conditions: that 1s, abont one-Afth the time
neeegsary for bringiog up the englne,

1f the engine Is cold all over gand has all ijts ofl
cups shut ight, all fts auxillaries gquiet, 13 minutes
is called o rapid start. Starts have been made un-
dop such eonditions in 12 minotes, When we start a
eold turbine we open, up the valve and let her turn,
and in two minutes we are ready to bring her up
to spead and shie will be at speed in 214 minuotes,
dividing the engine’s timf- T_'I} more than four.

GENUINE CASE ﬂF “Lﬂ'qﬂ FELT WANT"
“While 1 was

looking nver the magazines om 2
news =tand today, the attractive cover of your peri-
cilleal canght my eye. T investigated it and fonml
to my great joy that it was a book I have been in
search of for a long time. I come to the conclusgion
right thore that I would become a sabscriber to
such an excellent publication, and the result s I
min enclosing £1 in payment of a year's subscription.”

—W. A. Brooks, Jr., 2642 Brown 8t., Philadelphia.
—_—  dr—— -
THE NORTHWESTERN LINE CHICAGO
TERMINALS

A desecriptive pampblet with large scale map of
its extenslve and complete terminal facilities at Chi-
ciigo has been prepared by the Chicage & North-
western Ry. This will be of Interest to Industrial
concerng located on these terminal lines, and more
eapecinlly to those speking new sites with adequate
rallway conveniences, Send for free copy to In-
dustrinl Department, C. & N. W. Ry.. Chicago, Il

It you want anything and don’t know where to get it write us.
If you have a new idea or invention ask our Patent Bureau what you want to know and
they will answer promptly and fully without charge.

We want a mechanic in every shop to act as our agent,

Write tor particulars.
POPULAR MECHANICS CO.

Plenses mention Ponalarr Mechan les svhen writine Advertisers.
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FREE OUTFIT TO AGENTS

Fruit Jar Wrench and Holder #_,,-

S0 slmple, sn handy, never fails in tightly sealing -
or easlly opening fruit cans,

Price 25 Cents per Set

Yery liberal offer to agents. Other speclalties.
Write for free descriptiva matter,

BENJAMIN P.FORBES, 137 Perkin's Power Block, Elevelnmt 0.

I SEE THAT BALL

Thiz New Ml-}p[u‘tal-ﬂull-an{f

Socket-Swivel-Joint H O RN
CONNECTION will positively
fmprove your PHONOGRAPT

or GRAPHOPHONE. Fitz all
Edisonsg and new Columbins,
Price Hir C'ts Postpaid,
—=RREEILING & COMPANY—
—Inventors and Sole M {ra.—
855 N. 40th Ave., CHICAGO,

Trade Mark

@jp-

LNYITTI4a

| —

(Cut 1 Bize)
NO STOVE
BURN AIR- IT’S BIIEAP LIKE IT1
ot Korosene. Pﬂnnr fuel, burns like gus, hottest
EERESERES fi e won't explode, saves work and foel bills, No
ooal, wood, dirt, ashes—no wick, no valves, sas
e ppoker, baker, nick work, cool kit
N chens, 18000 nrrhan“lel.lmu.
¥ alveless Bil-Gas and Alr Burners
E- e . MONEY
2&“ -Bl ' H&i%&egjgraunb;?ﬁltmmu wank
-uurwhnrm FREE
..n-ld ]l'id':, Innatl, Vhio.
100 Candle Power Strong at
15 CENTS A MONTH
Brilliant Gas Lamps |
We Guarantee Every Lamp
Writa for onr P. M. Catalogue. It tells
Brilliant Gas Lamp Co.
42 State Street, CHICAGOD, ILL.

Make %100 per month. Others do it. Youn have
same chance, BStart a mail order business at home.
Write for our “Starter” and free particulars.

L Get them by pTi}'ing rdghi:l prices for sup-
SUPPLIES AT WHOLESALE
Ynu save 200 to 400% on every articls, Highest
ﬁl‘!ﬁ& wonds and line complete. -

Consumes 535 Barrels of Alr to one gullon of
operated, handsome,durable. Gran
sold 1 month. AGENTS WANTED

30 dn‘i"trlal affer.
World Mfg. Co., nimn
by uslng our
all about them and our gasoline system,
Mgr. W. €. Co., 956 E. 23rd 5t., Los Angeles, Cal.
eg. We B
illustrated eatalog givea

all particulars. Write for it.

B. P. KAROL,

228 W. Harrlaon §t., Chleago, :

BE YOUR OWN 'BOSS |

MANY MAEKE 32,000 A YEAR
You have the same chance. Btart a Mall Order Business at home,

We tell you how. Money coming in daily. Enormous profits:
Everything furnished, Write at once for our “Starter” and FREE
particulars,

F. M. Krueger Co.,, 1566 Washington Bt., Chicago, I11

$20 to $50 Weekly made

selling this new invention, the

STANDARD G::iuiis FOUNTAIN PEN
No ink dropper. No smeared fln%:ﬂ No twisted rubber
L mp Huﬂnd':l i aain
$178.90 Saocines: wan b ats.

$48.00

rparc “mehﬂnbﬂ:jh "
$35.80 17,5, Lovart of Mase: -
made in First Two Hours by
make experlence unnecessary. We gend all
particulars and figures to prove above and many other records.
Write today. Energetic Agents and District Managers Wanted,
STANDARD PEN C0., 956 Baker Bidg., TOLEDO, 0.
SALE
Price less than cost
to manufacture
White Enamel Lined, Zine Lined
Cold Air Bpaoce

Qur prices $5.00 to $8.00 Less than Department Stores
BENT ANYWHERE C. 0. D. BUBJECT
TO AFFBROVAL

earned in first four weeks b
$5 '40 Mrs. Mary M. Lennon of Mich.
LIST REFRICERATORS $6.21

Her. B. F. Gehrlngof N. Y.
Our free lessons in successful salesmanshi
Factory Closing Out
Charcooal, Granite Foek Filling

Tolman Steel Range Co.
66 LaHKe Street, Chicago

|l Turned Out $301.27

worth of plating in I weeka, writes M. L. Bmith of Pa. {ased
small outfit). Rev. Geo. P, Orawford writes, made §7.00 Grat
day. J.4J. B. Mille, a farmer, writes, can sasily make §5.00
day plating. Thos. Parker, sohool teacher 21 years, writes,
¢ 1 made §OH) profic one day, 39,85 anather,” Plating
Hasiness easily learned. We Teach You
Free—No Experlence Required. Every-
a8 tablewnre, waiches, jewslry and motal
pm-du ta be plated with Gold, Silver, Nickel and
Tin pisting, Heavy Plate—istess prosens,
____ Wo 10F or bumbug. Cutfits all sizes, Every
thing guarantesd. LET URETART YOILL

for Catalogue, L{‘enay ond Ofer. Address,
Co., l"lnli.ll,ﬂ.' ‘orks, Cincinnati, 0,

Wr!l:a Mn
¥. Gray

The season is here to

MAKE MONEY

| Get started early.

$40 to 875
A WEER

Can be made with one of
these

Steam Peanut Roasters
and Corn Poppers

~ .~ |s. DUNBAR & CO.
16-12 No. Deaplaines 8¢.
CHICAGO-

Catalog Free.

FPlense mention Popular Mechanjics 'wh_vn writing Advertisers.



Grand Rapids School of Mechanical
Drawing

381-362-363 Houseman Bldg., Grand REaplds, Mich.

INSTRUCTIONS BY MAIL

In MECHANICAL DRAWING, NAVAL or MARINE ARCHITECTURE,
BOAT DESIGNING, LANDSCAPE GARDENING.

BEND FOR OUR CATALOGUE OF FULL INFOEMATION.

LEARN TELEGRAPHY AND R R. ACCOUNTING

Ill],ri:-rn'lnrl Alwaya in Great Demand

50 to £100 per month salary assured onr gradastes nnder bond.
Uar fur la pre endorsed by every rallway oficial in the U.B.
Ladies aleo admitted. Write for catalogue.

MORSE SCHOOL OF TELEGRAPHY
Cincinnati, 0. Bafals, N. ¥. At]rlnta. Ga. La Crosas, Wia.

l Teasrkans, Tex. Han Francisco, Cal.

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO

119-121 W.2384d 5t., NEW YORK

Mowt complete line of

Materials and
urveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celsbrated Vandyke Rolar Paper for Blus and
Black lloe prints. Send for sampls prints.

ALL GOODS WARRANTED

WRITE FOR OATALOG "'P"'—dlé-pp, PROFUSELY ILLDET'D,

AUTOMOBILE DRIVERS
REPAIRMEN, CHAUFFEURS,

and others wanted all over the eountry; 60,000 machines

Drawin

bullt this year In United States, a.trurdi‘ng aat oppor-
tunities for our students; 6 cents a day ualify ycu
for good wages In this gmwlng field. Fnr“}un partic-

unlarg, address Dept. B147.
The Correspondence School
of Automobile Engineering

Engineering [

Oomplete and short coun

AKRON, Ohlo

nipped engineer.
ing & Ehop "lrn-rk from the b-emlnning. Bhort

ineerin neses low,
courses in Btanm and EL":“E&“' El:.a“? oris .n_: Lape v

’HﬁnLnnn PARE COLLEGE, DesMoin

[To—
Desa Moinea, Ia.

KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East MNadison Street Chicago

DRAWING MATERIALS |
SURVEYING INSTRUMENTS

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

A NEW CARD GAME FOR THE PARLOR

Effect.—Performer lels anyone choose a card from
a pack. Card it returned to same and pack given a
quick flip. Upon fanning the pack, selected card Is
found to have tarned over, and i3 Iin a position Jdi-
rectly apposite to the rest of cards In pack.

Modus Operandi:—Any pack maoy be used. Have
some one shuiflle them well and then give anyone a
free cholee.  While he is looking at the camd, and
vou are telling him not to forget it gquickly turn over
bottom card of pack, and then turn pack over. To
all appearances, the cards are a8 before, but o
reality, only the top card faces downwards, Next
et the selected cdard be returned to pack by belog
pushed in. To opern the pack would be to glve away
the deceptlon. Give the pack a quick snap, turning
It over again, Fan It and the e¢hosen card will be
gren facing in an opposlite direction to the rest of
the pack. Do not fan too much, or the reversed bot-
tom eard will be seen.—Albert Laudette,

HOW TO «“CURE’ FRAYED CUFFS

There 1= a better way to make one's frayed cuffa
presentable than te pare them with the scissors.
SBays a writer;: “With the first touch of steel the
ciff I8 rulned. Light a mateh and pass it round the
fraved edge (do not burpn your wrist), The ecleans-
Ing fire will remove the drozs and leave Intact the
pure gloss of the eaff, A enfl treated with fire will
last laundry generations longer than the enfl treated
with steel."

ENORMOUS PRODUCTION OF CANS

Previons to 1850 few tin cans were made In the
Tnited Statez, hut the civil war ereated a great de-
mamd for canned goods. When the war ceased emi-
gration to the West furnished another large market
for canned goods, and ooew there are fow familics In
nll this Ilnnd that do pot use from one to 4 dozen
cans each week.

There are more than 2,000 canning factorles In
thiz country, Including meats, fish and vegetables,
requiring 1,200,000,000 cans a year.

DRAWING STUDENTS NEED

THE DRAFTSMAN

25¢ for 4 months—Cleveland, Ohio
umimnmmm

§ mtm SHORTHAND

and sdmple, nnrunl oan m]m 1-11 20 ll'ﬂn‘lll
i No interference to regular work. reatest
ncnt-iunn:l. offer of the age. Endorsed by leading pl-
and eminent educatora as the greatest wnrk In. the b
of aduc.-t_iun Thoosands of Mlmnﬂ s and ?d
paign of Edueation. EIIS B way, New k ﬂlt!

S-unmmm
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Multiply This in YourHead

Wouldn't vou like ta be able to figure this and hundreds of other similar mems In your head? Wouldn't
your 1ikes to be alde to add, subtrace, multiply, and divide any probdem almost instantly without writing any partial
product— to be able to simply write the andwer ¥

Our Free BooK, “Rapid Calculation”

tells you all ahout & method which will make you & master of figures. Tt tells of a system by which you can
figure instantly the mest intricate sums in your head ; handle groups of figures and fractions as easily as single
whole figures § In fact, cut the work of fguriong in two.

A better position and & large salary have come to hundreds who have read this book.  Tf you want
to better your position. to Increass vour salary, to make yoursell worth more to yourself and your employer, to hald
the whip-hand In financial tranaa tons, to make your work easy and interesting Instead of tresome, you should
write for this book at onee, 1t will cost you nothing but the trouble of asking for . A postal will bring it to your
very door. It may cost you & good positlon or a valuphle promotion to seglect this opportunity. Write for It

ay before you furget it Address

COMMERCIAL CORRESPONDENGE SCHOOLS,™* othyes s woye:

TWO YOUNG MEN WHO WILL LOSE THEIR
POSITIONS

SBome youhg mon depend upon the direct personal
inflnence of friends In official position for secoring
advancement, says the Eleectrie Journal. Thi=s
method seems to them the only method, not only for
themselves but for others—as they are apt to suspect
that some particolar favoritism underlios caeclh ad-
vancement.

Some young men, on the other haud, seem to think
that the only way to get on In the world iz by
vigorons activity on their own part fn applying for
new jobs or asking for an Increase in thele pay.
They are sure they will be side-tracked unless hey
are Insistent and persistent In orging their clabms
for something betler.

There is a right and proper Indorsement of a
mfan's ablllty and fitness by those who Kuow him,
but It 1s quite different from pull. A measure of
tactful aggressiveness is commendable In an ambi-
tlons young man, but it is quite diferont from dis-
contented, restless, impertinent push,

Did you ever observe how many of the men about
vou—particulariy those having positions of respon-
glbllity—are in their places becanse of thelr ftopess
for them? When a man I8 advanced, Is It not wsu-
ally becaunse he has glven promise of his ability by
his past work?

There are two men who will probably not hold
thelr jobs very long—one is the man who does not
make good, the other s the man who does iz work
a0 well that he shows his eapability for something
more.  Observe for vourself. Note the men ahout
you and study their characteristics and gee how effi-
clently they are dolng their work. You can prediet
falrly well whether they will be dolng exactly the
game thing lu a year, or something larger or smaller,

Half a Man
Half a Salary

The half-sized salary goes to the man
who has but half developed his abilities. If
yvou are earning but half what you need, we
can qualify you for promotion in your pre-

sent work or prepare you for a more con-
genial position and better salary. We are
doing it right in your own district every day
for others, to whom we can refer you. The
accounts of the rise of some of our students
read like romance. Many have risen from
the lowest to the highest positions in their
calling.

We teach Engineering in all its branches;
Architecture; Mechanical Drafting; Ad Wri-
ting; Show-Card Writing: Window Dressing;
Illustrating; Ornamental Designing: Bookkeep-
ing; Steaography; Etc,

Write today, stating which Course In-
terests vou.

International Correspondence Schools
Box 873, Scrantom, Pa.

Earn fm;_$80 to $125.I-’; Month

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

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

Positions
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. How to perfect inventions,

fha first step to take in
getting a patent,

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

5. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose,

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

How he can sell his patent
after he obtains it,

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

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

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

should send his questions to

POPULAR MECHANICS
BUREAU,

Chicago, IIL.

PATENT

9

8

I SELL
PATENTS

If you wish to buy or lease on

avyalty, patents on hardware or
mail order specialties, machinery,in fact anything, write me.
INVENTORS desirous of selling their patents
quickly and to the best advantage should register with

me. | can save wou Hme and money.

Charles A. Scott ' Mutusl Life Pldg.

REVERSING A MARINE TURBINE

Since the article on page 906, this issue, was
printed, an article has appeared In the Shipping
World, London, which indleates that ocean turbines
nre not o clumsy as stated by the expert whom we
gquoted. It snys:

The steam turbine is being gradually aceepted as
a reliable and economical marine motor, but there
I stlll a belief in some circles that a turbloe-pro-
pelled vessel is not handy in maneuvering through
tortuons chaonels or in golng alongside. Why such
an idea shounld have gained corrency it 18 difficult to
gay:; for all turbine ships are fitted with powerful
roversing machinery, and they have the advantage
almost without exception of possessing three shafts.
Certainly the rotary ipertia of a turblne spindle
and shaft s large and offers great resistance to a
reversnl of the directlon of turning; but, unlike a
reciprocating engine, a turblne allows of steam heing
turned on for geolng astern before the ahead rota-
tlon is stopped, and consequently the change can be
effected very quickly, This rapldity of reversal was
well demonstrated daring the trials of the new L. B.
& B. C. Railway turbine steamer “Dieppe,’” bullt by
the Fairfield Shipbuilding Company. 8he Is a steam-
er 282 ft. over all by 34 ft. 8 in. beam by 14 ft. 6
fo, deep, and of 1,360 tons displacement. There are
three propeller shafts, each fitted with one screw
anid epch driven Ly a separate torblme. The con-
tract regulred that when rooning at a #peed of 12
knots she was to stop within 100 metres. Two boats
were moored 1o mark thls distance, and for two
miles in advance of the first boat the “Dieppe’s” tur-
bines ran at the rate of revolution which previous
performance on the measured mile had determined
as necessary to give a speed of 12 knots; wlthin slx
geconds of the order, *“Full speed astern,” the tur-
bines were running astern, and in 41 seconds the
gship hergelf was moving astern; the distance tra-
versed from the time the order was glven to reverse
nntil the sghip hegan to Zo astern being 100 yards.
During a double voyage ncross the Channel, which
means a trip of about 130 knots, the “‘Dieppe’ made
an average specd of 21.6 knots, and she also nego-
tlated the tortnous entrance channel at Dieppe at
a fair speed.

A To-foot camera will be used to photograph the
eclipse of the sun August 30. Expeditions from this
country have been sent to Spain, Labrador, Egypt
and Arabla, as It will be the most important eclipse
taking place in a perled of 50 years.

~sif—ir—ifp=

A Cologne englneer clalms that dead bodles cam
be suceessfully petrified by encasing them In plaster
of paris immediately after death. The body Is placed
in a box and the liguid plaster is poured In upon it
throngh a hole. "With the beginning of decomposi-
tion the body absorbs the salieylle acid from the
ecement and In time petrifies,

Please mentlon Popular Mechanics when writing Advertisers.
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yoars Mr, herd, of Bhepherd &
:i:ar.%&omlnad rnr us & r:ﬂmr im - rtEnﬁ:lwnu.
aﬂﬂmhaﬂtﬁm in heartily recommending bim to any-
the services of o patont attorney.
HALLWOOD CASH REGISTER 00 .

aluable and Salable Patents Sacured.
dvice as to Patentability and Commercial
alue Free Wrlie for Inventors’ Hand Book.

QHEPHERD @ PARHKHER, PATENT LAWYERS

tion

Mr, Parker on Nov. 1, 1903, resigned his
in the enter

as an examiner in . 8. Patent Office
firm. Address

this
210 Dietz Building - - WASHINGTON, D. C.

PATENT LAW DECISION

The TTnited Btates Court of Appeals of the District
of Columbia has recently rendered an Important ale-
igion on the law applying to public usge of an In-
vielltlon before a patent is applied for. The statutes
provide that If an invention is used by the public
or on public sale for more than two years before a
patent Is applied for on such Inventlon a valid patent
cannot be obtained thereon, and every applicant for
a patent must make an oath that his Inventlon has
not been on sale or In publie use for more than two

vears prior to the date of his application. Theras
have Dbeen many decislons by the TUnited Statoes
Courts as to what constitutes “*public use' or *‘on

sale’* within the meaning and intent of the statutes,
and while the declsion above referred to Is in har-
mony wlth most of the decislons it bears npon a
polnt that bhas not been very fully passed upon hers-
tofore.

In the ease before the court, the applieant for a
putent secured an order for a machine embodying
his invention in December, 15898, and a machine was
made and delivered before April 23, 1899, and a
catalogue showing the invention was published by a
company repregeuting the Inventor in March, 1599,
The Inventor did not apply for a patent until Anril
23, 1901, more than two years from the time he sold
his machine, It alzo appeared that the inventor's
clrcumstances were such that he could not at his
own expense build and ftest the machiue and that the
machine sold by him was the first machine built
covering his loventlion, and that it was understool
to be anm experimental machine and the purchaser
wae at liberty to return it If it was unsatisfactory.

The court decided as follows:

1. That a single unrestricted sale by an ilnventor
of his machine is a publle sale or puts it “on sale"
within the meaning of the statutes,

2. That a single sale of the invention by the in-
ventor for experimental purposes, where he iz un.
able otherwise to make proper test, does not put the
invention *on gale™ within the meaning of the
statutes,

2. That where a clear case of “on sale" is es.
tablished the burden is on the inventor to prove that
the sale¢ was for the purpose of baving proper test
madie, and that [t was at lemst to that extent re-
gtricted sale.

The vourt quoted a decision of a co-ordinate court
as follows:

“FPublic nse in good faith for experimental puor-
poses amnd for a reasonable perlod even before the
beginning of the two years of limitatlon, cannot af-
fect the rights of the inventor.'

It will thus he seen that an Inventor has a right
to build an experlmental machine and exhibit it pub-
Hely, and that if he does so more than iwo years
before he applies for a patent on such machine, it
wiil not forfeit his right to a patent. Every Inventor
should, however, be extremely cautious about offer.
ing hls invention for eale before he has applied for
a patent, for aside from the bar of public use pro-
vided by law, there is always the possibility of some
ong seeing the Invention, making changes in it which
may or may pot be Improvements, and applying for
a patent In his own name.
many times and if the inventlon is wvaluable nearly
always results in an expensive lawsult and nsunally in
the loss of the invention to the real or bona fide
inventor.

Save time and money
by cmpluying a Wash-
attorney.

PATENTS 3=

WATSONE. CDLEHAH.
Registered Patent Attorney

COLUMBIAN BUILDING, WASHINGTON, D. C.

Advice Fres; Terms Low; Highest References; Best Bervice

“We Analyze Everything"

At Reasonable Rates. We Devise New and Original
Formule

Address

The Ellsworth Laboratories

MAX D. SLIMMER, Ph. D.
857 Dearborn Street. = =

P

= Chicago

ATENTS

SECURED OR FEE RETURNED

FexE opinion as to patentability. Bend for Guides
Hook and What To Invent, finest publieation {ssued for
free distribution. Patents sscured by us advertissd free.

EVANS, WILHENS @A Co.,
Now Yorn Omces, " © 132 n....;“'s'&‘.‘l‘i.‘%?."f e
ExPerimEnTAL
== AND MODEL WORK

Inventors’ Tdeas Doveloped. Olrenlars Fros. 1

WM, GARDAM 8& SOMN, (Ine.)
45-51 Rosa 5t. New ‘.i'urrk

ATENTS

'Fnlu.uhlla Bnnk on Patenta FREE. Tells how tosecure
hem at nw cost, How tosell n Patent and What to
nvant or Profit. Gives Mechaniea]l Movementa im
able to nvantum Full of Money-Making Patent Informa-
NEW BOOR FREE to all who write.
MEARA l m Patent Attys., 918 F. Street, Washington, D. G.

NEW YORE OFFI1CE. 288 Broadway, New York City

IMIODEL S CHICAGD MODEL WORKS

Established Over 30 Years

P

valo
tion.
0"

|78 E MADISON ST, CHICAGO, ILL.

WRITE FOR CATALOEUE OF MODEL SUPPLIES

ESTABLISHED 1867

This has been done |

\ Tel. Harrison 1104

Send three ones=cent stamps for S=-color
PICTURE OFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Elock, = = = Chicago

Cable Address +Stebbings™ Directory Code



| The National Lines of Mexico

-\

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTERODCEANIC RAILWAY OF MEXICO

MEXICO’S GREATEST
RAILWAY SYSTET

All Year Tourist Rates
anid Homeseakers'
Ezcurslon Hatos

Daily Puliman Searvice
between Bt Louis, Mo,
and City of Mexico

VIA
LAREDO ROUTE
578 Miles Shortest 22 Hours Quickest

—Affording—
The Only Through Pullman Service

The Bepublic of Mexico abounds in attractions for
Tourist, Prospector and Investor, and the Capital

MEXICO CITY

The Paris of America

is an all-year resort unsnrpassed.
Avernge temperature:
Bummer 64 deg.. - winter 53 deg. Fahr.
Only line affording diverse route withoui extra charge.

For illustrated descriptive literature, rates, slesping car
reservations, ete., call on or address

GED. W. HIBBARD, G. R. HACKLEY,

Genearal Pnntan&r Agent, General Western Apent,
Apartado No Buite 30.240 Quincy Blde.,

Mexico City, Mexico Chicago, 11,

a80

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

YALIOO & MISSISSIPPI VALLEY R. R.

For full information and descriptive pamphlet, address

J. C. CLAIR

Industrial Commissioner
i Park Row, - - - Chicago, Il

““FOLLOW §
THE FLAG”

WABASH

Summer Tours

Write today for a Free cepy
of WABASH Summer Tour
Book—I1905, outlinlng many
very attractive summer vaoca-
tion trips, with rates, etc.

Write us about any tour yon
may have in contemplation,
We shall be glad to assist you.

El' 54 'EH‘.H!., F- A- PALHEH‘
G. P. & T, Agent, A. G. P. Agent,
BT. LOTIR. CHICAGO.

The
Overland

Limited
California

the most luxurious train In the world,
leaves Chicago 8:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEST of EVERYTHING

Two other fast trains leave Chicago 10
am. and 11:35 p. m. daily, nfithtl'm:lum
service to San Franclsco,

and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Rallways

All agents sell tickets via
this route.
Nustrated booklets on
application to

W. B. KNISKERN,
CHICAGO, ILL.

or E. L. LOMAX,

OMAHA, NEB.

oLl
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=Great is Texas!

The Eyes of the World Are Upon Her

THE HOME-SEEEER wants to know about her
“Matchless" Olimate and Her Ohoap Landa.

THE INVESTOR wants to know about not only Her
Oheap Land and Low Taxes, bot as well, Her Wealth of
Mins ond Forest, and tWis is to let yon know that

The International & Great Northern

Texas' Greatest Railroad

traversss more than a thousand miles of the Oream of

e e
%t . , N,

endl mt:rg.:unt utu.n: tor a oopy of the ILLUSTRATO

Aend
AND GENERAL NARRATOR, or 25 cents for n year's
file of same, or by writing

D.J. PRICE, G.P.&T. A.. 1.&£G. N. E. K.
Palestine, Texas
o —rr—

12 O’°Clock

LEO'!;_;.IRES
EMPLOYES

| Do your men ever spoil material ?

Do they sometimes break valuable machine
ery?

Do they waste time by poor methods ?

Il Do they fully appreciate the cost of careless=

THE TRACKLESS SEA . fess ?
Great and nogoverpable Is  the sea. We blast Could their efior
granite, tunnel mountaing, dig mines and lay down i t be more inh"l"mt?
Jjealous lines between this and that possession, but Do "IE}' realize the value of ﬂccufm;}r?
the sen submits It=elf to no boundary besides the
beach and elif, The moment we reach the Hmit of Do they understand the theory of saving?
these, we encounter whelly new conditions of life Do they know how to keep well ?

and performance. The continent has Its kingdoms

and revolutlons, The ocean has pone. We glve it These are only a few of the suggestive gub

names, we divide it by latitudes and loogitudes, jeots which are treate

We map It, but prick our course upon ite chare it ) treatad: in the

without making a dent or drawing a line npon its "
gkin., We sound It without leaving behind us a Lunch Hnur Talkﬂ

well into e depth or a pinhole ln its surface. Noth-

ing is more permanent than a mound of “earth.” to employes, and which bring to the men, in
That which was ralsed by prebistorle mourners on language they can understand, every day helps

the sky-line of the windy downs Iz =een as elearly r {_""r“'““””-:" useful to them and profitable to
ns the last In the churehyard below., Let a child FYou. It pavs to educate your men along these

: i lfines, The talks have been el

make n heap of only n dozen spadefuls on a level : ¢ eliversd more
sward, and, if let alone, it will assert itself for Ilf.l-m 200 times with highly gratifring results,
e Tiis, many of the largest shops in Chicago.

But there 2 no “water heap” beside the wave, The Tecturer, Dr, Earl M. years
which no sconer rises than It slnks, and which re- made these u.ulbju'tg a stndyrl?t::ml:?:ﬂ:l;‘:; with
fuses to rilse at all by ald of any tool, however man l his own personal experience in aectual
may try to plle it up. As, Indesd, we approach the work., It takes & mechanie to talk t Shaog
gea the earth itself loses Itg retentive power, and chante. o 4 me-
the waves which gulekly fatten down the children's .
hillorks of sand are only hints of their refusal to Diates are now bolng booked fop gingle lee- l
retaln any lmpression made by the hand of man tures, or a serles in any number desired,
upon the ocean which they fringe. Troe, we read Our plan Is that the ecmployer should pay
of billows “mountainsg high,"” and may see valleys for the lectures, though in some cases the men
of watere In Atlantie gales: but while the Alpine have themselves contributed a fund to BeCUre
ranges of the land are fixed, these mountalns and the talks., Terms are very rensonabile, as it ls
hills of the sea are Incessantly brought low, amd not ‘3'"1',""1"’1 to make money ount of this work.
level plains soon take the place of ocean helght. It will at least pay every employer who
Then, too, however continuously men make thelr reads this to write us for detalls of the plas
tracks from one great seaport to another, there is and secure full partienlars which cannot be
vo beaten highway on the sea, [t lies the same glven iIn this lmited space. The idea Is new:
before the hindmost ship In the processton of thou- :]f::: tl'r'l;'-'}:;"-'i'd very successful in every instance;
gands which have followed omne another, There is i 2i%e. are greatly enjoyed by the men: and
no recovery of his lost path for the ocean traveler i work 1= along broad practical lines calen-

lated to produee Immediate and valuable re-
sults, Opdlnary subjects of controversy are
cut ouf; the alm iz to Mostrate the importance
of dolng little things right, and to quleken
men's minds to better work, The lecturs on
“Aecuracy'” should be heard by every me-
chanie in the land.

by secking for the footsleps of those whe have gone
before. Each must ose the same process for a
disrovery of hiz road. He must ask the sun in
the sky above his head, not the signs benecath bhis
feet, in order to find oot where he is, He mnst
consult the metal compass, not the guidance of the
polnted waves, to know In which direction he shall

go that he may be at the haven where he would be. In writing for terms—which are very ressonsble—and

The land voyager follows the trodden road, the last details, please Iindicate what zpecial subjects yon prefer.

sepman who seeks his is no better gnided thao the e = =

firet. = B
et ADDRESS

“POP'"" A WHOLE SCHOOL

I cannot find words enough to dezcorlbe the merlts
of your magazine; it Is & whole school in Itself; so

plain and easily undergtood, by the layvman. For him h\.— J
it i a godsend.—C. C. Dollizson, Lancaster, O.

Please mention Popular Mechanics when writing Advertlaers.

Popular Mechanics Lecture Course
Journal Bldg., Chicago.




BOOR

— TR ——

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

CONTENTS

How to Make a Pﬂ.r.H-"r Boat...ccovtnaendnsansnce

How to Mnke a Harrel Boat....... ik

How to Make a Water Wheel. 1%

How to Make Your Own FIE:IJ.EIIII'.' Tm:klu

Temporary Camps and How to Bulld Them,.....

Permanent Camps and How to Build Them

How to Build an Imitation Street ‘C‘ﬂr Line

How to Make a Water Bicyele......

How to Make o Miniature ‘Wimlmlll

How to Bulld an Iee Boat

A Novel Burglar Alarm.

A Mechanieal ¥V vmrilmanl-,t and Ho'ur t::- Make It.

How to Make a Boot-Blacking Cabloet...........

Renewing Dry Batterles. ... cooau0-

How to Make Water Motors, .. ovee vennennnencnas

How to BMake “Antigue’” Clocks from Up-to-Date
Materlal8. o veeinissnisnrsnisrsssancsancncnns

Lettering o Clock Dial

How to Make a Windmill of One or Two Horse-

OWEE «caasvasnssannn

How to Make a Trap for Rabbits, Rats and Mice.

How to Make a Small Scarchlight

Kites of Many Kinds and How to Make Them--
Jug Fishing

How to Do Ornamental Iron Work

Ornamental Metal Guards for Open FIrrpIums

How to Make n Propelling vnm{'le 2 i

How to Make a Water Tf‘-h“ﬂ‘crp-.’

How to Make Paper Balloons. . .

How fto Make a Hectograph

Usefnl Artleles and Ornaments M.u]r- orr Gm
Bicycle Parts .

Devices for Winter E]mrts—-How to Make and
Tlae Them ..

Coasting Sleds, Chair Stplghn,
and Skis

How to Mnake Rubber Etnmpw

How to Make n Baggage C'lrrier Inr Eicyrl#s

A Water Candlestick

Boys' Hand-Power Auto—How "I.Inr]r..“.".....

How to Make a Pair of Dumh-ﬂf‘llﬂ Ak A s

How to Rid Your Yard of Cats..

How to Make an Insel..

Tn Tight a Gaslight Without Mnatehes

Thinge a Boy Can Make Out of old Eic}'f-lp Parts,

How to Make n Wind Propeller

Photuzraghlnlr from a Captive Balloon.....

How to Make a Simple Burglar AlAFM. .y eewe s

T:}b :mmun Slidea

Sent postpaid on receipt of 25 centa, or order
from your newsdealer.

Popular Mechanics,
Journal Bailding, = =« Chicago
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ELECTRIC RAILWAYS

Dynamos : Motors : CGae Engines

nnd Pnrta Eve
for the Amateur Electrician. nﬂnmﬂ. for Catalogue HfB

The CARLISLE & FINCH CO.,
262 E. Clifton Ave. Cincinnati, Ohio

(f'_mrﬂeta Working Modela, aluu Casti

EVERY INVENTOR

Should wrlte to us before inecorring much expense
in conpection wlth his lovention. We are frequently
able to save ioventers a great deal of money aod
trouble by showing them that thelr Inventions have
already been patented, or are not practieal, and
many times we assist in perfecting or completing
crude devices or mechanisms which are submitted
for our expert opinlon.

Mo ioventor should make an expensive model of
hiz invention untll e has had us find out If hia
{leas are new in whole or In part. No one can tell
whetker any invention Is new orf not until be has
had looked up all the patents on simllar loventions.
Every inventor thinks his invention ls new because
he never saw anything like it though he lias dill-
gently looked in catalogues and stores and has in-
quired of others who cught to know about such
things. No Inveotor can depend on such Informa-
tion when it comes to a patent. The very thing he
has Invented may have been patented, manufactured
and sold fAfty years ago, or it may be on the mar-
ket in a small way o some remote section of the
eomatry. No one in buying a plece of land depends
on what he or Tom, Dick or Harry knows about the
title—nhe has the vecords searched, This is the flrst
thing to do befere applying for a patent. If a pat-
ent hag ever been granted on a particular Invention,
we will ind it and send the Inventer for whom we
ave maklng the examipation a copy of the drawings
gnid sgpecifleations 80 he can see just what has been
done nlong that lUne. The patent or patents found
may not show exaetly his Idea, but may contain
some feature or featnres that if combined with his
inventlon would improve it. With the patents be-
fore him the inventuor can satisfy himself as to the
desirability of applylng for a patent on his own in-
vention, If we should find a patent showing his
cxaet invention he will be saved the cost of apply-
ing for a patent, which Is never less than $45,

The expenze of making this scarch, ineluding
voples of tbe patents found, and our opinion, is Five
Dollars. We do not require a model, but a pencil
drawing and a brief deseription of the construction
and operation of the Invention is all that is needed
in most cuses,

Inventors shonld be eareful how they show thelir
inventlons to others untll taey have consulted a pat-
ent attorney or tnken steps to proteet their idenas.
The attorney who has charge of our patent bureau
hes had over 25 vears' experience in the businesa
and was among the first to be reglatered In the
1. 8, Patent Office ns an attorner. We have among
ounp elientz Inventors In every section of the country
from Malpe to Californin and will be pleased to fur
nish their names and addresses as references. We
have & corpg of mechanical draftsmen who can exe-

Please mentlon Fopular Mechnlitn when writing Advertisers,
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THE WORLD'S HEADQUARTERS FOR

ELECTRIC NOVELTIES & SUPPLIES

If It's Electric We Have It. We Undersell All.

Electric Oarriags Lnlh'pu
Ela-ctrja Lanternsa. s
00 Medioal Battories ..
?fl..'[ﬂlielt with Bumnmx
elegraph Ouatfita..
Battery Motors,,
Hattery Fan Motor.
Bieycle Elestric L!ghh ...............
Eleetric Hail el s T

_— | Dy
OHIO ELECTRIC wunus, Cleveiand, Ohi

Agents Wanted, Send for New Catal Just Chat,
l}ur'Ba?t::ar: Fan Eintgnl:- nt;: most {\Og:?:nrzinal i3

EVERY BOY
Own Toy-Maker
you [i] am
Eﬂﬁl:&uﬁlu ma:h né: “'%“m:?ﬁ
" Eﬁt%gumm:ngﬂx?

1 ke Tl us. n
ele OBCD
Magio torn, an Eolinn

Boats of every kind, from & 1it116
rowboat to s fall- rigged schooner;

how to make Ki Balloons,
ks, v Rmhh.
= E“Er Tﬂ' MM 7 -.'ﬁ:laﬂ Bowa

Stilts, Fishing Tackle, Rat asim-l"ﬁ““"ﬂ"“"
il ishi nckle, Rabbit an

h::"thlu n‘:nd all ia mads so plain and nlmnln that an
boy can essily make anvthing deseribed. The whole is il-
lustruted with more than 200 handsome i1l astrations.

s 0 great book and you shonld not be without it P‘rica
only 10 cents, postpaid, 5 for 25 cents, Address

WESTERN SPECIALTY ©O0., 2336 Jacksom Street, St. Paul, Minn.

cute working drawings as well as patent drawings.
We assist our clients in placing thelr Inventions or
patents with manafacturers,
We will fuornish freely any
patents upon receipt of request.
Popular Mechanics® Patent Bureaun,
Journal Bldg., Chicago, Il

R
-

USE INTELLIGENT EFFORT

Energy Is a good thing, but it should be well di-
rected, The writer was In an office the other day
where a business inquiry had been received, ealling
for an immediate reply by mall.

The clerk who opened the letter spent ten minutea
trring to decipher the address. He then rashed to
the bookkeeper who spent another tem minutes read-
ing and rereading the letter. Flive minutes more was
congnmed tryving to find an account In the ledger
which might identify the name.

The letter then went the roonds of the office,
during which time six eclerks gpent a total of thirty
minntes and the signature was decided to be any one
of four names,

This performance had econsumed fifty-five minutes
and produced four different addresses.

Then the energetle elerk returned to his desk and
discovered a self-nddressed, stamped envelope from
the writer of the letter. In offices and shops many
nn otherwise good man wastes hours of valuable
time through the sheer Impetunsity of doing things.

el
>

WEEDLESS FISH HOOK.—This 1s a new patent
hook, so arranged that it Iz a perfect weedless hook,
i that & fish once hooked on it ean not get off. It

information about

Fish Hook

iz very simple In constructlon and will stand consid-
erable misuse. The husiness part is always ready
for business, The spring Is of the beat music steel.

i =
iy -

A valuable mineral fertilizer, phosphate rock, has
been diseovered to abound In Callfornla. Hitherto
the entire supply for the TUTnited States was confined
to North Carolina, Sonth Carolina and Florida. Two
vears ago the product for this country amounted to
1,570,288 long tons, valned at $4,983,912.

ELECTRIC MOTOR, 75c.

An lﬂ'ltiﬂ-"l}' new design. Runs with a
wet or dry battery, Has Finch arma-
ture, wrooght iron fleld magnet, pal-
ley, ete. 715 cents; packing and post-
age, 15 centa, tamlomm Free.
Electro magnets for exﬁerlmant-lnz. 1
CENTE B
Bend 10 cents for 2 feet of magnet wire
I:hr l:|.'|l-urjmunt|.|:|l and making amall

B-B INDUCTION COIL

A very powerful instrument. The current be ted
trnm the mildest to a power that few ::: e?ﬁ:m m‘
postage and packing Send your order now.

lthaca Electric Novelty Co., Tne., Boxrid, Ithaca N, Y.

VIOTORS

A PREACTICAL MACHINE-NOT A TOYX

$5.00 each
BEND FOR PARTIOULARS

WALSH’S SONS @ CO., Newark, N. J.

How To Make Mirrors

We have for ruﬂ: sold oor renowned Mirror Formulas,
and hundreds of them at §1.00, and a large number at §2,00,
and they are worth the money.

For n -hnrt- time will make a BPECIAL PRICF of 256
cents and give yon exactly the ldentical formulas sold at
£1.10 to 22, rovided you cut out and retorn this adv.
with your order. We also tell yon FREF OF OHARGE
how to Emboss, Etch, Grind l'nilyﬁn Id Leaf, Frost, Chip,
and make Imitation Stained Glass, How to transfer Pho-
tos onto (la=s. How to Bore Holes in Glass and Cut Bk
Lights. _All the above and more for the small sum of
cents, Money back if you are not pleased

G, L. FPATTERSON & CO.,

Chicago, 111.

LIGH'I‘I\' G A FIRE.

When the chimpey is cold it Is often difficnlt to
lght a fire without making a great deal of smoke.
Ta prevent thig, burn a few pieces of paper in the
chimney or smoke flue and thus start an upward
eurrent, The fire will then burn without any more
trouble.

Please mention Popular Mechanics when writing Advertisers.
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PorPuLAR 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 qeight in gold,™
—writes ona

‘*Best book I ewer had,”’

—m@ays another,

REVISED AND ENLARGED

Compiled from the ¢<Shop Notes™
Department of Popular Mechanics
up to and including Volume VI.

For Sale by all Newsdealers

Price Postpaid 50 cents

—

PoruLAR MECHANICS

JOURNAL BUILDING
CHICAGO

SENT ON APPROVAL
te responslble people

| Laughlin’

Fountain Pen.

Guaranteed finest gradel4k

SOLID GOLD PEN

Totest the merits of this
blication as an adver-
ising medium :;e offer

you your cheoice
78 These 00
L]

Two $
o= Popular
Postpald
toany

i N Styles
address

fl il For
A Only

(By reglatared mall Bo axtra)
Holder isa made of finest
uality bard rubber, in {
il four simple parts, fitted
with wery highest grade
Al Ml large size 14k, gold pen, |
( nn{ flexibility desired— [
gl ink-feeding device perfect Ry
W You may t:‘y the pen a
A week; if you do not find it B8
M8 gs represented, s better REA
U value than you can secure  J)
for three times the price
/Al in any other make, if not
I entirely satisfactory in @8
y every respect, return it, W
. and we will send you$1.10
LR for It, the exira 10 cenfs
M| balng for your irouble In Jf]
4 writing us and to show our
gonfidence In the Laughlin B
jud Pan-(Not onecustomerin
i 5000 has asked for his G5
money back.) VT
Either style=Rlchly Gold R
Mounted,including s hand-
some extra fine leather |FEH
case for presentation pur- JGH
poses, §1.50 extra.

Grand Special Offer i
For an investment of $2.50
we send t3-'::1: a Fountain
Pen Outfit, including rich-
ly gold mounted fountain
pen and extra fine leather
case, that you cannot du-
plicate elsewhere for £10.00
—and refund your money [
I!;;uu are not enthusiastic
with your purchase,

Lay thls '* Publication "

n and write NOW, '
Bafety Pocket Pen Holder [
sent free of charge ¥
with each pen

ADDRESS

LAUGHLIN MFG. C0. g

025 Urlswold Street
DETROIT, MICH.

When You Want Anything
And Don't Know Where to Find It

Write Popular Mechanics
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RHEUMATISM

Cured Withont Medicine

We Want to Send Our Great New External
Remedy to Every Sufferer TO

TRY FREE.
SEND YOUR NAME TODAY.

Don't take medicine for rheumatism—Nature
provided millions of pores for c¢o.rying off im-
purities, and our new externai remedy, MAGIC
FOOT DRAFTS, possesses the power of ab-
sorbing through the largest of these pores the
uric acid and other
poisons  which cause
' rheumatisin. Already

over 100,000 persons
have found relief
through this simple,
harmless appliance, which it costs you nothing
to try if you write at once. Send your name
today. The Drafts come by return mail. Then
If you are satisfled with the benefit recelved,
send us One Dollar. If not, they cost you noth-
ing. The risk is ours. A valuable book on
Rheumatism (illustrated in colors) comes free
with the trial Drafts. Magie Foot Draft Co,
951 Oliver Bldg., Jackson, Mich.

TRADQE MRk

ELECTRICITY ON A DUCK FARM.

That electricity may be utilized to advantage even
in the ralsing of ducks iz demonstrated in a large
farm in New Jersey devoted to the ralsing of these
fowls. Current iz furnished to this farm by the
Publiec Bervice Corporation of New Jersey and Is
used In a great varlety of ways. First of all, the
eggs are examined In an electrle egg tester, Then
the Incobators are ventilated by electrically driven
exhaust fans and it is sald that sloce this applica-
tion healthier and lveller ducklings are hatched than
before, An electric motor mixes the feed (some-
where more thao a ton a day) for the full-grown
fowls. Electricity also assists In a novel way in
the fattening of the ducks for market. In the words
of the owner: “Freqoently duaring the night one
duck would become frightened at something and
set up a quack. Before long the whole 5,000 would
be at it and keep on scarrying about in their coops
all night. This would materially reduce their weight,
even in one night, and was also decldedly unpleas-
ant. I put a small electriec light in each coop and
kept 1t burning all night. Ever sinece then the ducks
have been getting a good night's rest, and their mar-
ket value has been considerably Increased.*

-

RAT SHORT-CIRCUITED ELECTRIC

SYSTEM.

Not long sioce a little long-talled rat put the en=
tire lighting and electric power service of Vancouver,
B. C., temporarlly out of business, The rat climbed
oo to one of the wires at the Barnet Crossing sta-
tion end its tall touched a sectlon of the lron frame
work. In &n Instant the rat was burned to a crisp
and the electrlc system was short clrculted,

ettt

FIHE GUNS, glven for small clubs of new sub-
gcrlbers to Pupullr Mechanlcs, Send for catalogue.

FALLING HAIR mo
BALDNESS /85gLuTELY

CURED

There Is but one way to tell the f!ai&:ﬂ
Tl :,'1|:||1"t||||,‘]4r and that is by
e examination of the halr jeself.

ar diseaze with which wour
licted must be known before it
intelligently treated. The use of
dandruffl cores and balr tonics, withoot
knowing the specific cause of your dissases,
Is likes taking medicine withoot knowing
what you are trying to cure. Bendns few
Iullen halrs from  your combdags, to Prof.
J. H. Austin, the celebrated Bacteriologist,
'lrhau.l.l end you absslulely free tlliaglln-
Fis -.'-fl.nufn'ur a booklet on care of tha
halr and scalp, and a sample box of the
remedy u-l'-:ll.ll hewill prepare speclally for
you., Enclose sc postage and write to-day.

ROF, J, H. AUBTIN
40 Hc‘i"mku s Theatre Bldg., Chicago.

Bellnl mmﬁanmpum:.tur!u

AGENTS WANTED Sies'soiir; vy perons
Ml 16 Lake 5L

Write today for terms, F,
RED: Free Trial

EGZEM gend for . Kirksville, Mo.

HALE CHEMIC CO., -

WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

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

ROBERT C, ROSS, 1203 Market Street, "Friscoe

Tetter and all itehing Skin Torture

DESIRABLE
Factory Location

A rapidly growing town in Southern Wisconsin

offers inducements to desirable industries. Two

lines of rallroad, power, electric light, no salooas,
oo unions. Address

Please mention Popular Mechanlcs when wrillng Advertisers.
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“Want” and "For Sale” Ads. 2 cenis per
word, payable in advance. Replies may be
sent to a number, care Popular Mechani
and will be forwarded promptly withon
exira charge.

“SHOP NOTES"'—FPaper covers 3 cents,
Mechanics,

Popular

FOR SALE—Best equipped machine shop In Cali-
fornia, doing fine business. § h. p. gasolinge engine,
and gooid stock of all necessary tools. Address, Geo,
E. Henton, Mountain View, California.

DIAMO-CARBO EMERY WHEEL DRESSER:
better than black dlamond. Booklet and testimo-
nieg free, Btephan Bros.,, Urbapa, Ohlo.

AUTOMOBILES.

FOR SALE—Loomis runabout,
posed air cooaled motor; photo on request,
323, Burre, Vi,

FOR SALE—Michigan runabout, sasoline, 1itile
used, evervihing fivet-class, $300, Address A W,
care Popular Mechanies,

FOR BALE—Omne tandem Motor Cyele, frome com-
plete.  One Merkel Motor Cyele, A-1 shape. Also
263 In. pipe die and stock. B. G. Raymond, St.
Cloud, Minn.

STAMFP BRINGS great Bargaln., Save b0 per
eent on new and second-hand Auntomobiles, Motor
Bieyeles, Gears, Machlnery parts, and Statlonary En-
gine=. T, 8, Culp, Canton, Ohjo,

FOR SALE—Runabounts and Touring Cnrs which
we have in trade, will be sold at less than half cost
Popular makes and guarantesd condition. Don't fall
to write if interested. They're snaps. The Btarin
Co., North Tonawanda, N, Y.

FOR BALE—Merkel Motor Cycele, 214 horse-power.
Muachine ecarefully used awud In fine condition. Cost
$150. Will sell for $65. Bilg Bargain, The Starin
Co., North Tonawanda, N. Y.

FOR SALE—One pair leather covered auatomobile
baskets, one nmbrella holder, one pale oil lamps, one
acetylene lamp with generator.  All practieally new,
having been used bat a few tlmes.  All or any part
of the above can he hought cheap. Address G. F, L.,
care Popular Mechanies,

YOoU WILL find them in France, Germany, Aus-
tralin, England, Canada aud all of the leading fae-

£200: doubls op-
Lock Box

tories in the TUnited States,. We mean Diamo-
Carbo Emery Wheel Dressers. Our booklet for the
asking. Stephan Brothers, Urbana, Ohio.

FOR BALE OR ENCHANGE_Automobile gear,
Address C. C. H., 18 North Front 8t., Colombus, O,

FOR BALE OR EXCHANGE—4 h. p. automobile
or boat 4 cycle gasoline englne,  Address A, P C.,
18 North Front 8i., Columbus, O,

BLACKSMITHS.

FOR SALE—A well equlped machine shop in
southern Michigan, doing & good business. rice,
£3.000. Splendid opportunity for a good business
mechanle. Address No. 987, care Popular Mechanies.

IF YOU wish to help the company you are work-
ing for, get our booklet and testimonies on Diamo-
Carbo Emery  Wheel Dresser.  Stephan  Bros,
Urbana, Ohlo.

gix Thousand acres of fine timber land n Idaho

(decded ) for sale cheap !f tnken soon. Address W.
J. Ramey, Nezperce, Idaho,

FUOR SALE

MAKE AN emery wheel any shape you wish with
a Diamo-Carbo Emery Wheel Dresser. 8Send for
booklet and testimonies, Stephan Bros.,, Urbana, O.

FOR SALE—One horse power gasoline englne in
good conditlon, Address J. M. Doll, 528 Fannin 8t.,
Shreveport, La.

FOR SALE—High grade marlne and auntomobile
gasoline englues, all slzes. State your want. Lowest
prices,  Houle & Co., 580 East St., Holyoke, Mass,

FOR SALE—A two-=light d. o. dynamo, or 1§ h. p.
motor, 110 volts, equipped with four slip rings glv-
Ing 84-volt single-phase and 70 volt three-phase,
. ¢, currcnt., either as a rotary converter or salf-
exciting generator. A fine experimental machine,
Spesd 2,000 price 318, Address A, B., care Popular
Mechanics,

GET A Desmond Injector if yom wish- to be sure
of your water supply. Write for bookiet, Desmond-
Stephan Mg, Co.,, Urbana, Ohlo,

FOR BALE OR TRADE—10 h, p. steam englne
in gond condition, one boiler feed pump. Wil trade
for a slx or eight h. p. gas or gascline engine. M.
A. Hyatt, Eaton, Ind,

FOR SALE—One fine 18-In, Iathe, § ft. bed, 2200:
one Hendey friction shaper, 18-in. stroke, $100; one
Fox milling machine No, 2, with 18 cutters, $100.
All the above guaranteed ln perfect condition. R. C.
Bradley & Co. 413 Market St., Shreveport, La.

EVERY USER of emery wheels should have our
booklet on Dlanmo-Carbo Emery Wheel Dresser. A
postal card will bring it to you. Address Stephan
Bros,, Urbana, Ohio,

GOOD BLACKEMITHS ARE SCARCE AND EBUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools first for all
from the surgeon to the safe blower, by using Toy’s
Treatise on new stecls explainiug how to work them
wlth 76 new methods for working all difficnlt Johs.
Ten recelpts for making your own componnds for
welding diferent kinds of steel solid. Thermite weld-
Ing fully explained; also two colored tool tempering
charts: chart A explaing all annealing and harden-
ing: Chart B explalns both seientific and plain tem-
pering to a standard. All the above for $1.00. Val-
unable samples free. W. M. Toy, Sidney, Ohlo.

FOR SALE-—-Foot power lathe, 9x25, screw cut-
ting, with all ixtures, full set taps and dies, 9 size
4 to 1 in. 17, 8 8. thread. This ontfit 1s almos
new., Write me for particolars, George Neln, 491
Van 2t. Barberton, Ohio.

FOR SALE OR EXCHANGE-—Pawer plant of
steam automobile, boller, engine, pumps, gauges,
tanks, burner regulator, ete.  "Will exchange for mo-
toreyele oot less than 2 h. p. For particulars ad-
dress M. W, Cameron, Linwood, N. Y.

A PRACTICAL BOOK, “Dies and Diemaking."
Postpaid $1. J. L. Lucas, Bridgeport, Conn,

FOR SALE.—Chain drive, reading standard, mo-
torcyele, with large motoreycle lamp, tool bag with
tools and eyclometer, enameled light blue: §s a flrst-
class hill-ellmber, ridden 350 miles. Price $126. J.
Bentell, 838 MceLaren Ave,, St. Lonis, Mo.

BUSINESS CHANCES.

FOR SALE—Eleven hundred and fAfty acres ploe

timber, Double clreolar saw mill, twenty thousand
capacity; cable feed, Hve rolls, gung edger, log turner
and log haul, steel head blocks, shingle mill and
planer. Good buildings, all sew and modern. Blg
Bargain. For particulars apply to J. J. Patterson,
Eagleville, Modoe Co., California,
T FOR SEALE—Complete first-clnss Bteam Laundry
in growing town of 2,000 population. Wood plen-
tlfuf: water good; prices cheap. Proprietor golng
into another business. Partienlars given on applica-
tion to N-184, Popular Mechanlcs.

HELP WANTED.

WANTED SALESMEN—The Tropieal Ol Com-
pany, Cleveland, O., will arrange on salaried basis
with lubricating oil salesmen for territory not cov-
ered; ecan also use on attractive commission proposl-
tion few good salesmen withont previous experience
in this line, which Is easlly learned. Communicate
with us.

WANTED—Every user of emery wheels to have
our booklet on Diamo-Carbo Emery Wheel Dressers,
a postal card will get It for you. Btephan Eros.,
Urbana, Ohlo.




B WANTED.

THE WONDERFUL DESMOND Injector should
be on every boiler, Bend for booklet and testimo-
nials, Desmond-Stephan Mfg. Co., Urbana, Ohlo,

AGENTS WANTED for Farmers Staud-by, Elght
tools in ome. Fhstest seller ever put on the mar-
ket. Write for degeriptive clrenlar and agents' terms
to B, W. Tucker, Chickasha, Indian Territory.

AGENTS TO EELL my Calipers and Levels; good
pay. Ernst . Bmith, Columbla, Pa.

WANTED—GOOD EBEb Cornet In exchange for
half-gize Vielin and new six-keyed Eb Piecolo, with
German silver head and tuning slide. Also want to
buy good Bh Clarinet and Edison or Colnumbia Phon=
ograph and records. Cash or exchange. Write, en-
closing stamp, to John A, Nelson, Craig, Neh,

MISCELLANEOUS.

THE WONDER OF THE AGE—Dlamo-Carho
Emery Wheel Dresser, booklet and testimonials
free. Stephan Bros, Urbana, Ohlo, -

BRAINS FOR SALE—Do youn want a prospectus
written and illustrated for your Dew company or
gyndicate? Do you want one that will command at-
tention and sell shares? Do you need a catalogue
or booklet that will not be thrown in the wastu
basket? If so wrlte to Expert, care of Popular Ma-
chanieg, Journal bullding, Chicago.

WHEN YOU WANT anything and don't know
where to get It, write Popular Mechanics.

WANTED—If you have anything in light metal
manufacturing, job or experlmental work, write me,
Lowest prices. Schwabe & Son, 30 W. Washington
8t., Chlcago.

A PRACTICAL BOOK, "Dies and Diemaking."
Postpaid $1. J. L. Lueas, Bridgeport, Conn.

TRUE OR SHAPE emery wheels in any shape
you wish with a Diamo-Carbo Emery Wheel
Dresser; booklet and testimonlals free, Btephan
Bros,, Urbana, Ohin.

IF'OR SALE—Civil Englneering Scholarship In the
Internationa]l Correspondence Schools., Complete set
of books A Bargaln, N-183, Popular Mechanies,

DON'T FORGET to get oar price on our medical
hatteries this month; all sizes and prices. Get our
priee first. Smith Electrie lepr{ onse, 207 and
213 E. Van Buren 8t., Chicago, Ill,

STEEL, BRASS, Wood Stamps, 8¢ a letter; Seals,
Door Plates, hl0e; Embossing, Stationery Dies, §1.50;
Proases, $2.50. Postal brings price clrenlar, J.
Kioln, Engiaver, 155 W, Madison 8t., Chicago, II1.

FOR SALE—Mechanical Refrigeration Course, In-
ternetlonal Correspondence Schools, $15. Address J.
H. P., care Popular Mechanies,

WILL MANUFACTURE and place on the market
any machine or device, Machlnery, ete., to be de-
slgued or developed will recelve my prnmIat and ecare-
ful consideration. ILet us figure on your work. REd-
ward Lindmueller, Williamson Bldg., Cleveland, .

FOR SBALE—Euncyclopedly Applied Electricity, five
volumes, new, $12.60. Also Blickensderfer Type-
writer In good condition, $12. Edwin Trobe, Gal-
veaton, Tex.

SOMETHING NEW !—Our Magic Engraving Fluld
fa used with a robber stamp. arks all tools and
metal articles permanently. Best seller on earth,
Sample package and agent's terms, 25 cents. Ad-
dress Gem S‘pm!ult} _Co,, Bt Clond, Minn. -

ANYONE WISHING T 'I'O SELL missing numbers
of Horgeless Age, 1905: Popular Mechanles, 1905
Power, 1903: Alltumubll-e, 1903; Motor ‘ﬂ-"n.t-h’tI 1804;
Motor Age, 1903, Mrs. C. F. MacDermot, Hotel
Wentworth, New Castle, N. H.

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write for a copy.

Want a

Typewriter Free‘{

It takes no money and very
little effort to earn A FINE
TYPEWRITER. Thisis cer-
tainly the greacest offer we
have ever made. Write at once

for “How To Get It.”

Popular Mechanics,

JOURNAL BUILDING, CHICAGO

WANTS MOTOR FOR WHEEL CHAIR.—Reond-
Ing your Popular Mechanles for July and not seeing
anything that I really need I declded to write to
you. I am In a very unfortunate position. I have
been living at this hospltal for the last eight years
nt the expense of the good Sisters here. I have
not been able to work to earn my living, ag I have
my two legs taken off close to the thigh and also
one frm; so you see what a position I am in.

But I have saved up a lttle money and I would
like to get a small motor to put on my wheel chalr,
n3 I have only a few more years to live and I would
ke to enjoy life,

If there Is anything that yom can do for me and
know of anything I wish you wounld let me know.
I don't want anything without paying for It, but
I can't afford to pay a big price. I remailn,

W. RUZENBKI.

Sonth Bend, Ind.

A new test to ascertain absolutely whether a
being Is dead or not consists In Injecting a solution
of fAnorescine deep into the tissues. If the blood
stlll clrculates, the shin and mucons membranes will
hecome very yellow and the eyes of an emerald
ghade, If life remalns the injectlon does mo harm
and the coloring disappears, but If extinet the col-
oriug dm-s not appear at all

8t. Joseph's Hospital,

Hur!mgtuni'
Houte

MANUFACTURERS

for your product obtains. All these and more found on the BURLINGTON
ROUTE. For information write to

W. H. MANSS, Industrial Commissioner
209 Adams Street -

Why not locate where intelligent
labor, raw material and demand

Chicageo

Please mention Popular Mechanics when writing Advertisers.




Hot Air Engine

FOR RUNNING FANS, WINDOW DISPLAYS,
MODEL MACHINERY, PEANUT ROASTERS,
.. .. SEWING MACHINES, ETC. ... .-

Runs with Gas, Alcohol or Gasoline

These engines are practical in use and require no attention when running
beyond an occasional drop of oil. The small size for running a fan or several
revolving window displays uses only 3 cents worth of gas in 10 hours with gas
at $1 per thousand feet. The engine is perfectly safe, cannot explode and is
far superior to any other small power yet perfected. The No. 1 weighs 18 lbs,
has a speed of 500 revolutions per minute, grooved fly wheel 634 in, diameter,
and furnishes 1-40th horsepower.

= Tl
STl gl

ENGINE No. 1, WITH FAN, PRICE §$11
Or given for 20 subscribers to Popular Mechanics.

ENGINE No. 2

This engine has two cylinders, has twice the power of No. 1, and will run
sewing machines and do other work of equal power. Burns gas only. Weight
30 Ibs., 500 revolutions, uses 6 cents worth of gas per day. When used on
sewing machines a speed controller to start, stop and regulate speed of sewing
machine is required. Controller $2 extra. Controller not needed for continuous

work,

Price of this Engine $18 or given with 35 subscribers to Popular Mechanics

POPULAR MECHANICS
Journal Building CHICAQO, ILL.




DON’'T SPECULATE = »
TARE A CERTAINTY

Would you be open for an investment which will yield, with reasonable assurance,
from 50 to 100 per cent ench years

An investment that will enable your surplus earnings to work with you and shorten
the road to wealth. Nof a get-rich-quick scheme, bhut a get-rich-sure investment, that
is sure as the seasons, and inereases as they roll by,

Study it out for yourself: A rubber plantation in the finest rubber zone in the

tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now
21.40 per pounnd, gold. XNo speculation in that. Rubber is worth the money, and we
have the rabber,

Our rubber plantation consgists of 6.000 aeres; enough developed to insure its sue-
cess, making a certainty of an enterprise that iz within the reach of any prudent work-
ing man that ecan s=ave from $2.50 to $12.50 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 Block, Chicago

MAKE YOUR OWN LIGHT

A let i t for maHing »our
nw:n‘ﬁrn:t:ln-ﬁdi‘:.nﬁ hrur can ft-rl it.
Reqguires no attention

The most Perfect Small
Engine Ever Built......

%-h. p. Gasoline Engine. § Light Gene-
rator, 200 feet Covered Wire, 36 feei Lamp
Cord, § 16-Candle Power Lamps, & Sockets, [
6 Rozettes, & Porcelajin Tubez, 50 Porce- B
lain Knobs, 2 feet Cir. Loom, 1 Switeh
Fusze, Solder and Tape. The above ecom-
plete. and perfect outfit Iz offered at a
price so low you cannot afford to burn oil
Bend for descriptive eireculars

STRONG DURABLE
SIMPLE POWERFUL

Mounted on solid wood
base. All connections
made and ready to run.

L

JUNIOR ENGINE WORKS, - 907, 160 Wa;h

Chicago

ington Street,



$12.62

Small Investment,

THIS MACHINE MADE

in One Day

Quick and Sure Profit.
We Prove It

This is one of 20 different eoin-
operated Mits Mac hines, daily oarn-
e big mone v for 1I|.1 ir nwm TH,

Whether von live in w emall fown
ora big city, nn | nvestment o f EIA g
will earn vou & laree, honest, inde-
pundent _imeome without work or
worry. You just eount the profite.

Others Make Money Fast

Your l"i'lla‘lhlriltt ia junt ||=-= poiw] jas

C- L. anderson’s, Peoria, T, He giys:

Punching Bug srrived 3 o' elock Y-

terday afternoon, opened it this mornlog ot
Sa'olock and Tu:’lk ot 21466, "

John Fuller, Mt Alry, N. 0., save: 1
h'-I'Ff_‘ tnken J9, 000 E.H*u:m'nl'ﬂilul of eme of your
Mills Bag Punching Machines in the prst
13 months." He DOUHLED hizs MOMNEY
every B days,

Why Not You?

Just think whit sevieril such machines
wonld do for YUTT,  Miliw Machines often
'|.lr|:. for thiemselveas in W ds ERES —aifter I!]‘l.llr it

s ALL PROFIT. FE 'I'l.!.'\-bﬂll'- ParrnniE s n
"lIIll* Amusement Mic bine—men, women
and children, They are regalar MINTS at
picnics.  parks, connty  fairs, cernivials,

stores of all kinds or whersver poople
are to be foand.
After 30 dave® nee, Julluz Biegle, of
Haonnibal, Mo, savs e wonld not taka
s 2l for hia Hog Punching Machine.

If you have any sum of money—156

or more—to invest in o sure monev-maker, don't fail to

wrlte to-day Tor our Booklet No, 48,

et 1t'= Ires,

11 to 23 5. Jefferson 5t., -

“How to Make Money

MILLS NOVELTY CO.

CHICAGO, ILL

vOMBINATION PLIER

SIX USEFUL TOOLS IN ONE
Wire Cutter Side Cutter

Pipe Grip
Screw Driver
Flat Nose Plier

llrllp flrh:i-ll f.rlrl:u 0 EXlrg

fie grode of speel.
The handles are so di-
they fit
palm

Elomed
Jud b

peefi

thnt
the

and will not tire
hand,
This also makis

itun
tool,

PlLRY CUETInY

Reamer

all traden and
Ievdesslobs
Ask your
dealer for
UTICA tools

if e ban med gk
Ay wrle ua

No. 700
T-inch sént to any
the Timi-

te SBtates on  reocipt
of B} conta, Write for
the preen book—FREEF.

the

address  in

Every Tool

GUARANTEED

Only the Genuine Bear This Mark

LT A

HMARNK

TRADE

Utica Drop Forge @ Tool Co.

T3 Geneses Street, UTICA, N. Y.

TNEWARNER'LITTLE WONDER"

TERNOT)

A Complete Grinding
and Polishing Outfit

Indispensable for home and
n=g,  Haves hours of time and makes
silverware nnd cotlery shine like W,
'-"‘h‘“ti SR RIS r‘]H{ g | t-l."d"l!‘l'f overy disc rllil ien .
shears, knivis, hatchets, ete, Wil run
small dynamo, sewing machine or other
light machinery. In svery
homo this motor will |:|||. n
loog felt want. Dentists,
irotors, butchers, t'L‘ltrh#,
Jowelers, carpenters,
plumbers and mechanics
genernlly widl find  this
michine of immense valne,

Price complete, including
emery wheel, pulley wheel
for power rrnru:l:lllh-\-ull.\n ')
buffing and |.I|I-||'-|‘|.|r||¢
wheels, and sticks of silver and stes ;-ul-
ishing oo 11|lfI~mnn

Metugstinbes @lrectly toale mik
ESERIN OF Bar |="|T P g

eneral

Hln'r.l IId !'lulnql wiby
i ANy gissoth Moot

Atgelutely practleal.  Universally succsssful. Thlgisheotn
toy st we wi 1 nheerfully reficnil veur ooy 1 wnankis.
faetiry ifake nochancen. Boskiet glving fall de-
™ |I-|-|I " free. 1 orpesndenre with dealers gollpited
Eaemd chech sla ¥ dreleror 1L Ok [y ondee o

WARNER MOTOR Cn,, Flatiron Bldg.
Dept. 14 Mew York City

BUILD YOUR OWN BOAT

By the Brooks System

F you camhdrive a nail and cut out a piece
ﬁf|[ mater; om a full-sized pattern—you
can build ; W —row-boat—sail-boat—or
laun;h—m ]ﬂ:ﬂ.l. nlz%m time—at home, and
the .huﬂdmg a source of profit and
pleasure, e '-I"’*

All you need ik Fhl;:' lfll';}il,y‘ from 250 up, and matera
1aks, .lllul! 5500 wp.  The o l:;li!,run'rq-:.-n in every housshald, Pags
terng af owver # stwles JIJ_'H=-'I“" _" -:mﬁhl. from I2 12 55 ;itl.

[The Broaks System consists s Jn.:t—:kt printed paper patteros
al feary part aof the bosi= reth 48 giled lastroctions sad working (Tus-
tratioes sheoasng cach steg of the werk=—un wud bill of materic]
rl.-qu-red and Bow 1a secigre gk, I

Over mx tl'munjl.cl amateurs s rn{uliy biils boats by
t]'hI! Brooks Srllcm |+|l WEAT LFI.H‘} per u:t of fh:m have
LNJ-I: their second li-ﬂqi Many |1-1\" tﬁ‘l‘l‘hill’l’ird !l_h-cmn]'-'n I
the ['iuaiﬁmmuiuru ng Bumeu | II Y
. 'C-“lll!'g'-l# and L—-wf-h 'E'l:: For 25 r:nhxllf'u—pape
ﬂ'l n!nni containing valuable’ |h'|:|:r:|u|1..m for the .pm..ln}r yachin-
man showing r:v:n! warking illistrations of each hca? and »
Iﬂl sér For oné baa. - Foll line ik Ilnm.l.—dunn aid comglleed
“\"l'brn o r&e‘rﬂi 1.|1.I'r¢n|.|

| boat wpreseed, charges pre-
%

anmﬂurﬁ of the Faﬁern ﬁvﬁtem of Euai Bul!dmg

4.45],,, 5;,, a BayCﬂy.Mmh lli




