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

The Chirage House Wreerkineg Compa

whirh cost over Fifty

Million Dollars to construoct,
supplies of every kind al extremely low prices.

hought the complete LOUISIANA PURCHASE EXPOSITION,
Here is an opportunity for yon te purchase

We are the largest Machinsry Denlers on earth, Our lpl:‘l.ﬂ.t. covers 25 acres, and we are in o position at all timea to supply nay-

thing needed in the Machinery or General Supp

¥ lineg,

ELECTRICAL APPAEATUS

A Million Dollars' worth of
material, sood as new.

Rubher Covercd Wire in sizes
from XNo. 14 to S00000 C. M.

Weatherproof Wire, sizes No.
14 to No. 240

Slow  Burning- Weatherproof
Wire, 16 o 600,000 C. M.

Lead Covered Cables, all volt-
ages g sirzes.

hLLARELT HETE| Inrandescant
Lamps, practieal for further ser-
viee, each 5 ets.

TR new Ineandeseont
Lamps, WM Vaoltage, S8 cnqidle
power in watonrnl eolors, Amber,
Green, Opal and Ruby.

200,000 No. 9171 Receptacles.

Weatherproof Sockets, Knohs,
Cleats and thounsands of other
items. Wrelte for our complete
lizt.

MOTORS

o Motors, ranging from 1 to
45 H. P. These Motors were
used only during the Exposition
amd are practieally new: Vaolt-
ages 110 to GO0,

rire

10,000,000  feet of  Standard
Black and Galvanized Wronght
Lvom Pipe; also Hydraulle Pipe,
exira heavy plpe, steel riveted
pipe,  spiral  riveted plpe, con-
verse joint pipe, cast iron pipe,
tile plpe and pipe of every kiod,

VALVES AND FITTINGS

Thonzands of them for =ale,
good] g new.  Also fittings of
every kind.
BOLTS, RODS, LAG SCREWS,

ETC.

1,000 tonz Bolts,
Herows,
ors.

150 Track and Lever Jacks.

BRods, Lag
Tarnbuckles and Wash-

LUMBER AND BUILDING
MATERIAL

000,000 feet of highly sea-
gsoned Luomber from the Exposi-
tlon. Also  Bash, Doors, and
Bullding Material of every kind.
Send us yveur hills for our esti-
mate, We will save you big
Honey.

CONTRACTORS' SUPPLIES
4,000 Steel Shovels.
O Steel Pleks.
G Mattocks, Lanterns, Axes,
ete,
00 SWheelbarrows,
Thonzands of other ftems: Fare-
nitare  and  Office  Equipmeny,
Honseholidd Goods, Settecs, Fire
Extinguishers, Tanks, Bales,
Flagz and Flag Poles, Roofing
Material, and In faet anything
]H-"Illl:rﬂf'tl.ll'l_“ﬂ.

WRITE

FOR OUR SPECIAL CATALOGUE NO. 539

CHICAGO HOUSE WRECHKING CO.. West 35th and Iron Sts., Chicago

The New Pierce Gasoline Motor

IS A WONDER

make in the world.

will last & lile-time.
We have heen

bullding Gasaline

It will develop more power on less fuel than any other

Built on modarn linés and up to the very latest prac-
tice: made Trom the best material, and with ordinary care

Motors for ‘over

tweniy vears, More than
In all parts of the world.
them right; in fact, we

GUARANTEE THEM TO GIVE SATISFACTION.

IF THEY DO NOT, SEND THEM
BACK AND WE WILL REFUND
YOUR MONEY IN FULL

FIERCE MOTORS are the bhest in the world and
than the poore:st. We guarantee thern against
material for life If you want power Tor any
write for our printed matter, stating vour Leeds.
build. other sizes up toe 100 H., P. alse Marine
Launches end Aute Boats, Be sure and address

PIERCE ENGINE COMPANY, Dept. 2, Racine, Wis.

12,000 Pierce Motors are
We know how to, and do,

n use
build

The
cogt  less
defective
PP s,
Wo also
Motors,

34 Actual Horse Power
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PATEMTED IN UNITED STATES, CANADA, FRAmMCE,
Tuin WrEnoM 1 MADE AERMANY AND GREAT BRITAIN. PATENTE PEMNDING
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PIPE WRENCH, THREAD OUTTERS. and foreign trade, foruished with

Wil Remove "Neveralip™ and “Rowe' Calkas ‘I.’.'l.th-rldort style of thread, if
wanted.
Thizs wrench should be In the tool box of every mechapic. WIll be malled on

B“F'ntrﬁmmh“:.“ receipt of §1.00. Better order one today.

Manufactured by
Aoy Wreach Nads THe HawKeye Wrench Co., Marshalltown, Ia.

ELECTRIC
'LIGHT Outfits

BTANDARD EQUIPMENTS FOR
Residences, Yachts, Launches, Eic.

Best Material, Thoroughly Practical,
Ower 130 in our 60-page catalogue.

Address ELECTRIC LIGHT DEPT.,

Richardson Engineering Co.,
HARTFORD, Conn.

[y

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

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

E—

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of
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g CITY e STATE
E and notify party named above that the subscription has been paid for, and is sent with the compli-

ments of
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Flease mention Fopular Mechanics when writing advertisers.
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WICK STICK

<:' COMMUTATOR LUBRICATOR
XUR DAY O, Iesesms i « i s i v

e~ V¥ rite for name blanks and a sample of Wick Stick
Commutator Lubricator. WE WANT AGENTS.

50 CENTS PER STICK. $5.00 PER DOZEN.
SLUSSER BROTHERS, - 74-80 Bradford Bldg., CHALESTON, W. VA.

An Offer
ToPoorly
Paid Men

Ta every man, and woman, too, who
is struggling along against adversity,
striving to make the best of an uncon-
gemal position and a poor salary, the
International Correspondence Schoaols,
whose high standing is known and
honored everywhere, makes this offer:

FELTON MOTOR AND DYNAMO DIRECT CONNECTED.

The PELTON MOTOR possesses all the advantages

of the famous PELTON WATER WHEEL. It is essen-
tially a high grade machine of the best mechanieal eon-
struction, and s guaranteed to develop a maximum
ower using a minimum quantity of water. Tests at
roell University show the remarkable efficlency of
88 par cent. Adapted for running from clty mains or
independent water supply, and can be used for any pur-
pose requiring power. For example, dynamos, dairy
and farm machinery, fans and blowers, printing
presaes, ete., ete. Send for catalogue giving capacity
snd prices of varlous slzes.

If you will send us a Post Card tell-
ing us which occupation you wish to
rise in and the position you wish to
gain, the I.C. 5. will, at its own ex-
pense and without obligation on your
part, show yvou how it is possible and
easy for vou to accomplish your amin-
tion and gain a good paying position.

Have you ambition enough to ask
how ?

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Box No. B72, SCRANTON, PA.

THE PELTON WATER WHEEL CO,

138 Maln 5t., SAN FRANCISCO.
145 Liberty 5t., NEW Y0EHK.

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 con-
tains real practical information on almost every mechanical subs
ject including

Mechanical Drawing Carpentry Fainting
Mechanical Movements Log Huts, Building, Ete. Biaining
Casting & Founding Cabinet-Making Polishing
Forging Carving & Fretwork Paper Hanging

Boldering Picture Frame Making Electric Bell & Bell Hanging

Turning & Tuorning Lathes
OVER 700 PAGCES. 1420 ILLUSTRATIONS. PRICE CARRIACE PAID $2.50.

An B-page circular giving full conténts sent free on application.

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




THIS LITTLE PICTURE TELLS A WONDERFUL STORY .

The three eagles in the above llustration, twoof them with double heads and each wenring a
erown, Tepresent the monarchies of Huos=sia, Austria and Prussia, combining theoir strength to partition
Poland, that nationality being represented by the fallen soldier. As the Poles fought for the inde-
pendence of thelr country, the Goddeza of Libertyis represented defending the soldier and tryving to
beat back the erowned powers, but Liberty was overcome and falls with broken sword In hand on the
shield bearing the Latin inzeription “Finis Polone.” which means “The End of Poland.” Looking more
closely wou will observe the burning flrebrands, the battered walls, the broken cannon. the burning
clties In the distance, and the fing of Poland trailing in the dust, this lHitle (Nusteratlon 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

each one driving home to the mind some great hilstorieal event.

Polanid is onee again dreaming of Liberty, and one of the blackest erimes ever perpeteaied by a |
combination of great powers against a weaker nation may yet he rvighted. To appreciate the tremen- |
dous hixtovical importance of present events It §s absolutely essential to have a thorough knowledge

of the history of the past,
ThEEE AI’E Histur};_maki"g Dﬂ}'S. Thia present vear, not half over, has seen a new |
RN SEX s power (Japan) take itz place among the great
nations of the earth: has seen an open seapori taken from Russia, for which she had
planned and intrigued for sixty years, curbing for at least a generation her dream of pre-
dominance in the East; has seen the outcropping of what may hecome the greatest revo-
lution of all time, and through which Poland may again be free; has seen our own great
Republic take her place absoluately at the head of the great nations of the world and
universally recognized as the power best fitted to take the initinl step towards bringing
to a eclose one of the bloodiest wars in hist ory,

Do you understand amd can you intelligemily disenss these great happenings, and
are yon familine with the rise and fall of nationsg 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 yvou understand thess events—
by knowing history. To you, to every one, a history of the world is a neces-
gity., There is one satisfyving history of the whole world, JUST ONE. Iid-
path's History of the World.

4
It Is endorsed by ex-Presidents Harrizon, Cleveland and MeKinler., Jefferson X
Davis, Lew Wallace, John L. Stoddard, Henry W, French, Bishop Viocent, N WESTERN
e, Cayler, Rabhi Emil G. Hirsch, Preslidents of Ann Arbor, Amherst, Brown, & NEWSPAPER
Boston University, Dartmouth, Tufts, Trinity, Bates, Colby, Smith, Vass & B
sar, Yale. amd other Colleges, and by the Great American People, < ASSOCIATION
200,000 of whom own and love if. ‘!-"@ 204 Dearborn Street
™ Failure « Merrill « Bak
Ll
auure o« MEIril « DAKCT, Publishers & _

,b\ Please send me Ridpath
findz u= with a few sels on hand of thiz, thelr greatest publica- .{\ Sample Pages and foll par-
tion, which we must =ell to pay advertising bLILR, and for @ ticulars pe offered in POPULAR
these few scts the price flis your purse, and our terms are -.‘S’" MEcHANtes for August,

g3 «asy a8 to bring this monumental work within the
reach of all.

Ridpath is in ® roval octavo folomes, 11 inches tall, B inches wide NAME
amd 2 in. thick It contains $00 pages nod 200 iHustcatione,  The
eomplete set boxed weizhs 85 pounds. The few setsat our dispo-
gal nre the very latest ed ition, down tothe Fall of Port Arther, LI B ERE . ot ieresssne s ntnedastemssanssantasssnns
and are beantifully bound in Half Moroceo, This is your
chanee to bay the work ot & nominal price. much less
than ever before, and yor may pay in emall sums This One

mnnl‘.h].’-‘ If you ;-rnfrr. 2 n““ IW‘ ﬂ" ’“I""""H”“'l”“
JO7G-TCP-TFC8




Mechanical
Engineering
Technica

BOORS

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

Popular Mechanics BooK Dept.

In ewvery 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 casy 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; illpstrated:; 12mo.:
cloth. Price, $1. To which has been added full
directions for the manngement of ol engines.

TRACTION ENGINE ITS USE AND AHUSE.
By James H. Maggard. Small 1Zmo.; cloth; ilins-
trated. Price, $1. Revised and enlarged by an
expert engloneer. Deals In detail with the prinel-
ples and parts of a traction engine; directlons for
gtarting an engine: use of gauge, try cocks, pumps,
governor, sllde valve, ete.; water supply; the boller,
its care and management; methods of a good fre-
man; the englne; handling a traction engine. The
book Is teemiog 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 treonction engine. The farmer and cream-
ery operator, espeeially, should not be without It

HANDRBOOK OF MODERN STEAM FIRE-
ENGINES, (Roper's Enginecrs’ Handy Book ser-
ieg.) Priee, $3.50. The only book of the kind
ever published In this country. Contalns descrip-
tions and illustrations of all the hest types of steam
fire-englpnes, and fire pumps, Injectors, pulsometers,
Insplrators, hydraulic rams, ete.; and treats more
extensively of Hydraulies 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 editlon. Price, Se.
Contains various methods of estimating and

calenlating the horse power of boilers and englnes
and ascertaining the power required te run llne
ghafts, iodlvidunl machines, ecte., ete

MODERN MACHINE SHOP TOOLS. Br W. B
Vandervoort. Large Sve, 0§30 pages; G673 illustra-
tlons: eloth. Price, $4. Just out, this “master-
plece of the machine shop,” no machinist ean afford
to be without it. Treats the subject of Modern Ma-
chine Shop Tools In a concise and comprebensive
manner.  BEach tool 18 considered from the follow-
ing points: Flrst—Its construction with hints as
to Ity manufacture; second—Its operation, proper
manipulation and care; third—numerous examples of
the work performed. A book In which the appren-
tlee will find a thorough course of fnstruction, the
mechanie a valuable manual of practice and the
superintendent and foreman many valuable sugges-
tfons. In fact, It Iz in all respects the most eom-
plete, concize and useful work ever published on
the subject. Of incaleulable value as a work of

reference, In 34 chapters.

PRACTICAL GAS ENGINEER. What It Is
and How To Do It. Cloth. Price, $1.

RECORD BDOOKE—VALVE SETTING. By A. E.
Low. 120 pages; quarto: stiff covers. Price, 60c.
For the use of marine engineers.

WATER WHEELS. By A. B. Cullen. 63 pages

12 piates: quarto: cloth. Price, §2. Of all the books
on Pumps and Hydraulic Motors this Is one of the

most practical. Treats of the construction of bori-
zontal and vertical water wheels,

COMPHESSED AIR: ITs PRODUCTION,
USES AND APPLICATIONS. By Gardner D,
Hiscox, M., E. 4th edition, revised and enlarged;
820 pages: §45 lustrations; ecloth. Price,
The most thorongh and comprebensive treatise on
the subject of compressed air that has ever been
published,. Well printed and substantial. No phase
of the subject iz omitted. Is a complete compen-
divm In 36 chapters, valuable for reference and for
stody. Contents: The physical and operative prop-
ertles of alr from a vacuam to ite Hguid state; its
thermo-dynamics; compression, trapsmission  anid
uses 8 a1 motive power in operation of statlonary
and portable machinery In engineering, mining and
manufacturing work; afr tools; alr lifts; pumping
of water, acldd and oils; the air blast for cleaning
and palnting; the sand blast and Its work; and the
numerons appliances in which compressed alr Is a
most  convenlent and  economical transmitter of
power for mechanical work, railway propulsion, re-
frigeration’ and the wvarious uses to which rcom-
pressed ale has been applied. Contains a list of
patents on compressed alr from 1875 to date, and
40 tables of the physical properties of alr, its com-
presslon, «xpansion aod the volumes reguired for
varlous kinds of work,

ELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. Ey
Sllngo and Brooker. 346 fllustrations: 12mo. Price,
£23.50, This mnew and revised edition contalns all
data and formulae relating to this branch of elec-
trleal application.

ENGINEERS' PRACTICAL TEST. Actual size,

6x4ly inches: st sllk cloth. Priee, 81, A gulde
for all men in or ahout power plants, Indispensa-
ble to engineers, mechanies, machinlsts, firemen,

ete, Tells how bollers and engines should be mmn-
aged.  All abont gas engines, engineers' llcense ex-
amination questions and answoers.

MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, comp. 487 pages; actual size, 84xb6l Inches:
illustratlonz. Price, §1.50. With an appendix con-
taining a thorough electrical department, an ox-
haustive treatlse on lee making and a large collee-
tion of miscellaneous practical examples. A thor-
ongh and original reference book for architects, iron
workers, boller-makers, cootractors, civil and me-
chanical englneers, firemen and {ce machine men,



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

ELECTRICITY

PRACTICAYL. APPLICATION OF DYNAMO-
ELECTRIC MACHINERY. By McFadden and
Hoy. Actual size, 6x415 inches; flexible ecloth.
Price. §1. Every motorman, llneman, dyoamo-
tender and engineer should own a copy. By far the
best and cheapest book of Its kind., This is the
“age of electricity,” and every intelllgent person
ought to be posted as to the working of these great
englnes that sopply us with power.

TELEGRAPH INSTRUCTOR. By G. M. Dodge.
300 pages: lllustrated. Price, §L. Of all the
numerous volumes published upon telegraphy, this
iz the only one which Is set forth with that slm-
plicity so essential for a student wholly unacquaint-
ed with the work,. Terms employed ull concise and
comprehbensive. Contalng all the Information pec-
essary for a successful operator, begluning with the
study of the Morse code. From desecriptions of the
instruments used and thelr adjustment to  and
through the general routine work of a telegraph
office, taken step by step. Contains cuts 1llustrat-
Ing Instruments and numerous dingrams. Complete
fndex to the whole, The description and curriculum
of Dodge's Institute of Telegraphy at the end of the
book will be found of great interest Lo those desir-
ous of chooslng this line of work as their profes-

slon.

CARE AND HANDLING OF ELECTRIC
PLANTS, By Schneider. Cloth; 68 origlnal draw-
ings: limp leather. Price, $1. New American
book just out. The most attractive work of its
kind.  Deals in a practieal way with dynamos, mo-
torz, wiring, storage batterles, switchboards, gal-
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vano-meters, electrical testing and incandescent
lamps, Has a speclal chapter on the oil engloe.
Full of waluable Information, wrinkles, hints, to-
bles, dlagrams for engineers, superintendents, help-
ers and all those in charge of electrie light and
power plants.

ELECTRIC
GAS LIGHTING HANDBOOK.
vert., Cloth; 16mo. Price, Gle.

FLECTRIC TOY MAKING, DYNAMO BUILD-
ING AND ELECTRIC MOTOR CONSTRUCTION.
By J. O'Conor Sleane, 12mo.; {llustrated; cloth.
Price, £1.

'I‘EI;;:I'HU‘HER. THEIR CONSTRUCTION AND
FITTING. By F. C. Allsop. 184 pages; 136 illus-
tratlons and folding plates; cloth. Price, $1.25.
Treats In o practical way of the malntenance of
telephones and the anxiliary apparatus, including
recelvers, transmitters, switch bells, complete in-
gtruments. batterles, ete.  Also of erectlng telephone
wires, different methods of arranglng instroments,
private exchange systems, publle exchange systems,
faults, thelr testing ond removing.

BELL FITTING AND ELECTRIC
By Edward Tre-

PRACTICAL ELECTRICITY 4th edition. Price,
£2, Twenty chapters, carrying the reader from the
fundamental principles of electricity on through the
varions branches to a point where he comprebends
the complete designing, eare and operation of a dyna-
mo motor. Each subject carefully wrltten and to the
point, and the questlons at the end of each crys-

L PRACTICAL

Tt oL ISHED: BY

S CLEVELAND, ARMATURE WORKS, |

talllze just the points he needs to kmow on that
subject. A dictionary in back of book enables him
to learn the meaning of any electrleal word, term
or phrase used in this book, as well as bundreds of
athers in common use.  All required tables neces-
sary 1o the study arve to be found.

ELECTRICAL INSTRUMENT MAKING FOR
AMATEURS By 8 R. Bottone. 12mo.; cloth,
Price, T8¢, Contains plaln instruections by help of
whirh anyone moderately handy with tools can
make for his own entertalnment or for use in the
study of a great science all the Instroments now
employed in theoretical or practieal electricity from

Torsian Balances, Holtz machines, and induction
colls, to dynamos, electric motors, telephones,
phonographs and mierographs Likewise containa

all the experlments of the great leaders in these
gtndies—Wheatstone, Bell, Price, Hughes and Edi-
son, which can, after an attentive pernsal of this
book, be understood and repeated.

ELECTRO-MOTORS, HOW MADE AND HOW
USED. By 8. R. Bottone and A. M. A. Beale
1%mo,: cloth., Price, 76c. A complete and slmple
explanation of the source of the power in a dynamo
and the method of applying the same, commencing
with a simple motor, and proceeding to an expo-
sltlon of the Slemens, Thompson's, Walker's, Gri-
gon, and other moters, In additlon three special
chapters by an American author follow, In which
the informatlon embraces al'! Amerlean improve-
ments. The work 1s probably the most complete
and easily understood of any published.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

BOOKS OF TABLES. BOOKS OF RECEIPTS

ROPP'S NEW CALCULATOR. 2 pages.
Actual slze, 3%x9% Inches. Cloth. Price, $1.50.
Pocket size, $1.00, Sustaing the same relation to
the commercial world that the new Century Dietlon-
ary does to the literary world., Fully abreast with

the age of air ship=, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
ticular wants of bankers, acconntants, mechanles,
farmers, manufacturers, merchants, miners, ete,, ete,,
and must prove of Inealenlable value to them—un-
less the book Itself can ealenlate fts own worth—
;fult;l it caleulates almost everything that s ealen-
able.

QUESTIONS AND ANSWERS. Based upon the
Btandard Code of Train Rules, By @ E. Colling-
wood, Ed. Revised edition, 80 pages., Diagrams,
Cloth. Priece, $1. Intended for use In the ex-
amination of tralnmen. The neral  rules, traln
rules, train orders, and the whoele handling of trains
s set forth in so slmple and at the same time com-

rehensive manner that a careful reading of the
ook will fit any one with sofficient knowledge to
meet any contingency that may arize in the conduct
of a traln. Endorsed by high rallway officials from
all sections of the country Every transportation
man should have a copy.

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Draughtsmen and Sun
Printers. By George K. Brown., 149 pages Dia-
grams. Cloth. Price, &1, For architects, sur-
veyors, dranghtamen, engineera and others who find
the reproduction of tracings a matter of everyday
necessity. It embraces: The ferro-prussiate process,
toning blue prints, uses of blue priots; ferro-prus-
site In tri-color work; the kallitvpe process; the
Obernettor process; the wranotype process; prints on
fabrics, prints In dyes; heliographic proecsses com-

pared; preparation of heliographle papers, making
tracings for sun-copying: outfit for heliographic

printing; fervo-prassiate or white line on bhlue ground;
ellet or blue line on white gronnd; ferre-galtie, or
lack lUne on white ground; brown line on white
gronnd; minor hellographic processes. A compre-
hensive little bibliography at the end of the volume
and an index add greatly to its value and interesat,

THIN LOCOMOTIVE UPF TDO DATE. By Charles
MeShane, 736 pages. 380  illustrations. Cloth,
Price, £2.60, Covers the whole range of locomotive
constructlon and management down fo the present
day, including Its latest development and all mod-
ern applianees, together with a classification and
comparigon of all kinds of locomotives, hoth simple
and ecompound. Tt Iz a book culled from the me=
chanical books and papera of the world and so con-
taing all the really valuable information to bhe found
in n complete mechanical library, Every snhject iz
fully Mllustrated and the deseriptions given of all
new devices were prepared by the inventors them-
gelves. The contents Inclode: Componnd lecomo-
tivea; combustion; alr brake; breakdowns; locating
hlows and pounds; Incrustation: injectors; inspira-
tors and boiler checks: slide valves; valve gears;
errors by the link motion: locomotive valve settingg
gteam indieator; modern Incomotives: extraordinary
fast runs; lubricators; metallic packings; general in-
formation: locomotive eonstroction-erecting  depart-
ment; machine work; metrle system; steam and air
ganges; compressed  ale; modern connter-balancing
and the history of the loromotive,

ONE THOUSAND POINTERS for Machinlsts

and Engineers. By Charles McShane, 342 pages.
187 illustrations. Cloth. Priee, 81.50. Includes ar-
ticles from the best anthoritles on each subject,

Embraces the most modern and approved practice
In the construction, care and economical management
of the lecomotive, Wreltten In plain language and
condensed form, no mathematical demonstrations
being given or required.

JOHNSON'S HANDY MANTUAL, Price, $1.
An authority on steam, hot-water heating and ven-
tilating, plumbing and gas fitting. A valoable ref-
erence beok for architects, those in pipe trades,
engineers, janitora and those intending to  install
or alter heating or plumbing systems. Al kinds of
megsurements arranged in tables, Fully lustrated
with cuts and complete workiug plins.

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Sories of Practical
E‘r&anunlﬂ, Edited by Paul N. Hasluck., Price, each,
alle,

BOOT-MAKING AND MENDING
palring, lasting and finishing, Ilivstrated. 179 en-
graviogs and diagrams. Priee, b0c. Contents:
Repalring heels and half-soling: patching boots and
shoes; re-welting and re-soling: boot-making: last-
ing the upper; sewing and stltching; making the
heel; knlfing and finlshing; making riveted boots and
ghioes,

Othera of the =et are:

Including re-

HOUSE DECORATION. Price, 50c,

HOW T WRITE SIGNS, TICKETS AND
POSTERS. Price, 50c,

WOoOoD FINISHING., Price 50e,

DYNAMOS AND ELECTRIC MOTORS,
Price, &fte,

CYCLE BUILDING AND REPAIRING. Price,

alg,
DECORATIVE DESIGNS OF ALL AGES FOR

ALL PURPOSES. PFPrice, 50r,

MOUNTING AND FRAMING PICTURES.
Price, &Oe,

EMITH'S WORK. Price, be,

GLASS WORKING BY HEAT AND AHHA.

SION. Price, Hlc
BUILDING MODEIL BOATS, Price, b,
ELECTRIC BELLS: HOW TOo MAKE AND
FIT THEM. FPrice, L
BAMBOOD WORK. Price, G0c.
TAXIDERMY. Price, §0c,
TAILORING. Price, G0c.
PHOTOGRAPHIC CAMERAS
SORIES, Price, 50c,
OPTICAL LANTERNS,
ENGRAVING METALS., Price, e
BASKET WOHK. Prire. H0e
BOOKBINDING, Price, Gl
BENT IRON WORK., Price, G0c.
PHOTOGRAPHY. FPrice, 0o,
UPHOLSTERY. Price, bbe,
READY SHORTLY.
LEATHER WORKING. ; I’rii'_t*..
HARNESS MAKING, Price, S0e.

AND ACCES.

Price, he,

S,

SADDLERY. Price, G0e.
TECHNICAIL INSTRUCTION, Important new
geries. Edited by Paul N, Hasluek, With numerouns

ilustrations of the text. Each book contains about
160 pages. Crown Sve. Cloth. Each, !l
PRACTICAL DRATVGHTSMAN'S WORK. Price,
&1,
PRACTICAL GASFITTING., FPrice, 1.
PRACTICAL STAIRCASE JOINERY. Price, £1.
PRACTICAL METAL FPLATE WORK. Prlee,
1.
PRACTICAL GRAINING AND MARBLING.
Price. £1.
OTHER VOLUMES IN PREPARATION,

SPON'S MECHANICE' OWN BOOK. 702 pages
1420 lustrations. Half leather. Price, $2.50. Gen-
pral method of treatment of each sohject is first,
the raw materinls worked upon, Its characteristies,
variationg and auitabllity; secoundly, the tools used,
the gharpening and use; thirdly, devoted to typical
examples of work to be done, materials and how to
do shnllar work.,. Nearly all of the mechanical
trades are here included and some of the profes-
slons,

AT T —
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

VAN NOSTRAND SCIENCE SERIES. 16mo.
Boards. GS0e. each, Amply [lustrated when the
subject demands. Pot up in a uniform, oneat aod
attractlve mauner. Subjects are of an eminently
sclentific character and embrace a wide range of
toples. The following cltations may be noted as
types of this notable sef:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS, R, Armstrong, C. E. Srd Americal
edition. Revised amd partly re-wrliten, with an
i [lltiuﬂH on “Theory of Chimuey Draught,” by F.
Ldell, . B

STEAM BOILER EXPLOSIONS. By Zerab Col-
burn, New edition, Revised by Prof, E. H. Thurs-
ton. Price, 50e,

FATIGUE OF METALS UNDER REPEATED
STRAINS, Price, 50c. WIth WVarlous Tables of
Results and Experiments. From the German of
Prof. Ludwigz Spangenburgh, with a preface by

8. T. Bhreve, A, M
TRANSMISSION OF POWER BY WIRE

ROPES. Price, 60c. By Albert W, Stahl, U, 8. N.
Becond edition. Revised.
TRANSMISSION L0 POWER BY COM-

PRESSED AIR. Price, 50c. By Albert Zahuer,
M. E. New edition in press.

GAS-LIGHTING AND GAS-FITTING. BSpecifica-
tions and Rules for Gas-Piping, Price, S0c. Notes
on the Advantages of Gas for Ceoking and Heating,
and Ugeful Hints to Gas Consumers. 2nd editlon.
gu—ﬁvrlttﬂu and enlarged, By Wm., Paul Gerhard,

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BREGINNERS,
Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, Wirlng, and

to all Branches of Electrical Work. By Norman
zsruhnuldnr. o4 illustratieas and 4 tables. Price,
i,

DRY BATTERIES. Especially adapted for Au-
tomobile, Laonch and Gas Eogine Work; Medical
Colls, Bells, Annunciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery. 30 illustrations,  25c.

SMALL ELECTRIC MOTORS. How to make
gnd use them, including design, examples of small
motors and thelr applications, spesd controllers,
starters, fuses, ete. 48 illustrations. Price, 25c.

SIMPLE SCIENTIFIC EXPERIMENTS, How
to perform entertalning and instroctive experiments
with slmple home-made apparatus. 59 lustrations.

MODEL BOILER MARKING, Containg full in-
structions for designing and making Model Station-
ary, Marire and Locomotive Bollers, Fully illus-
trated. Priee, 25e.

METAL WORKING TOOLS AND THEIR USES,
A Handbook for Young Engineers and Apprentices,
Shows how to nse simple tools required In Metal
Working and Model Making. Illustrated, 2Zhie,

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first Introduction to the study of the Locomo-
tive Engine, their Design, Construction anid Eree-
tion, with a short eatechism. 26 illustrations. 25,

ACETYLENE GAS HOW TO MAKE AND USE
mm. A !prnvuf:al handbook on the uses of Acetylene
Gag, snltable apparatus for its generation, hints on
fitting up, ete. 34 lllustrations.  Price, Zoc,

JOINT WIPING., PFPractieal hints on, for begin-
ners In plombing, deseribing in detail the warlous
operations and fully illustrating them from actnal
work, Price, Zbe

WOODWORK JOINTS, How 10 make and
where to use them., Mortlse and tenon ﬂ,mlntm. lap
joints, dovetall {ullltﬂ, glue Jolnts, scarfing joints,
virenlar work, with 137 [llnstrations.  Price, 25c,

DIAGRAM O0F THE CORLISS ENGINE, A
large engraving giving full particulars. Explanation
of figures. 13x1% in. Price, 26e,

ELECTRICAL CIRCUITS AND DIAGRAMS,
Ilustrated and explained. New and original draw-
Ings comprising Alarms, Annuneclators, Antomohiles,
Bells, Dynamos, Gas Lighting, Motors, Storage B t-
terles., Street Rallways, Telephone, Telegraph, Wire-
legs Telegraphy. By Norman Schnelder. 25,

- stitute,

HOW TO INSTALL ELECTRIC BELLS, AN-
NUNCIATORS AND ALARMS, lncluding Batteries,
Wires and Wiring, Clrenlts, Bushes, Bells, Burglar
Alarms, Fire Alarms, Thermostats, Annunciators,
and the Location and Remedying of Troubles, By
Norman Schuelder, Price, 20e.

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE. By John
Lord Bacon, Instructor in Forge Work, Lewis In-
Chlcago, 262 pages. Cloth., Price, tl.ﬁﬂ.
Contents:  Genernl description of forge and tools;
welding, calenlation of stock for bent shapes; up-
getting, drawing oot and bending; simple forged
work; calenlatlon of stock and making of general
forging; steam hammer work:; doplicate work; man-
ufacture of iron and steel; tool-steel work; tool
forging and tempering; miscellaneous work; tables.

LOCOMOTIVE OPERATION. By G. A. Hen-
derson, 56 pages; illustrations. Cloth.  Price,
£3.50. The object of this work is to gilve a com-
plete and systematle discussion of the theory and
practiee of locomotive operation with the results
accompllshed and the effect of the action upon the
various parts, as well as the amount of fuel and
water needed to perform soch necded work, rather
than an exclusive treatise upon the mere manipula-
tion of the machine, The order of contents Is:
Inertia, steam actlon, reslstance, slipping, braking,
steam capaclty, hauling ecapacity, water consump-
tlon, fuel consumption.

TEXT BOOK ON ROOFS. By Mansfield Merri-
man. Part I. Sixth edition rewrltten and enlarged.
326 pages; {lustrations. Cloth., Priee, £82.50. The
contents inclode treatlses on stresses In roof trosses,
highway bridge trusses, rallroad bridge trusses,
mizeellaneous trusses, deflectlon and ioternal work,
historical and eritical notes,

WIRELESS TELEGRAPHY. By A. Frederick
Collins, 500 pages; illustrations. Cloth. Price,
$3. Describes the history, theory and practice of
wireless telegraphy in a way to rouse the enthusi-
asm of the layman, as well as the professional. A
happy regard for detalls and minor polnts makes
the whole a remarkably clear and interesting ac-
count of the Secience.

MODERN ELECTRICITY, By Henry and Hora,
2556 pages; 160  illustrations, Cloth Price, §$1.
Thoroughly accurate and seclentifie In its explana-
tion of X-rays, wirelesg telegraphy, radlum, trans-
misgzlon and distribution, power stations, wiring,
and written in ulain English. An essentially prae-
tieal handbook for students, apprentices and elec-
trical engineers.

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 56c. Undoubtedly the best
book published for students of arithmetie. Do not
despair because through neglect yon have forgotten
what you once knew about this branch of math-
ematies, This new method requires no teacher,

YOUNG ENGINEER'S GUIDE., New edition re-
vised and enlarged. 254 pages; illustrations. Prlce,
£1. Covers the entire subject of care, management,
operation, repalring, engineer's licenge and variouns
wilnts of equal Importance, and I8 endorsed by lead-
Iug engineers in all parts of the cocntry.

HOW T0O RUN ENGINES AND BOILERS. By
B. P. Watson; Illustrated. Price, $§1. Written In
plain language and well adapted for use a8 a text-
book by the engloeer and boiler maker,

MODERN COTTAGE ARCHITECTURE B
M. B. Adams. Large quarto: 79 pages; lllustrated.
Cloth. Price, $4.50. Contalns an introductory es-
say on cottage bullding and notes on the subjects,
illustrated from works of well known architects.

UNTECNICAL ADDRESS ON TECHNICAL
SURJECTS. By James Douglas, 90 pages. Cloth.
Price, $1, Contents: The characteristics and con-
ditions of the technical progress of the nineteenth
century; the development of Amerlean mining and
metallurgy and the Egulpmenta of o tralning school;
wastes In mining and metallorgy,
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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 dossn't have to call in his neighbors to grind hi= feed, cut hiz ensgllage or fodder, neither does
he have to run a GREAT BIG B H. PP. ENGINE to pump water and run his eream separator that only
takes 113 H. P.; he can't afford to do thiz: It takes too much ga=zoline.

Every farmer needs an 8 horse power engine at ofttimes and only about 2 horse power most of the
time, Most farmers can't afford to put 20 much money in a blg engine, and so0 limp along with a
2 or 3 horse power engine when they would really 1lke an & horse 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 RUN ON AS LITTLE GAROLINE AS ANY SMALL ENGINE when doing o smnll
engine's work: one that the farmer could use anyvwhers and any place that any 2, 3, 4, 5, 6, 7 or 8
horss powar engine could be used, either as a mounted engine or as a seml-portable, or a statlonary, on
a foundatlon, or as a marine engine, If deslred—I =ay, if the farmer could get ALL THIR IN ONE,
providing the engine waz as simple and durable as the old fashloned kind, that he would then have
Just the ldeal farm power. The WONDERFUL PHILLIPS FARM MOTOR Is all this and more.

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

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

Oorrespondence sollclted regarding complete marine motor outfits; also automobile motors, transmissions, ete.
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Manufacturers for

INVENTORS

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

Our line of work is essentially special, as we

Manufacture to Order for Others

Shipments made direct to customers of our clients. Use of sales de-
partment lent, if desired. All facilities for boxing, shipping, etec.

SEND FOR BOOKLET contalning full information ¢f our method of doing business.

Ghre AMERICAN SPECIALTY CO., Harvard,
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MOTORCYCLE SIDE CAR

Ingenious Runabout for City Streets or Country Roads--
Makes 35 Miles an Hour==Will Carry 400 Lbs.

The motoreyele side ear iz calenlated to
meet the wants of that large number of
people who have use for a motor vehicle,
but who eannot afford the more expensive
mneliines; alse for doctors and business men
who have more or less running arvound the
city where better time ean be made with
the small vehicle. The motoreyele side ear

iz the intermediate earringe between the
motoreyele and the automobile, though cost.
ing only a little more than the former and
only one-third the price of the cheapest au-
tomaobiles.

The machine illustrated weighs 175 Ihs,
and will earry a load of passengers or
freight ap to nearly 400 1bs. The gasoline

Solid Comfort in the Motorcycle Side Seat Car---5t, Croix Johnston, Motorcycle Racer, Driving;
I. H. Whipple, Motorcycle Expert. in Side Car
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Chicago Motorcycle Club Starting on 100=Mile Run

Side Car Detached

engine is of 214 h. p. and makes 2,500 revolu-
tions per minute, Almwost the entire weight
i= earried on the rear driving wheel, which
is made stronger than the others. The front
amd side wheels are idlers. A zasoline sup-
ply for 60 miles is earrvied: the machine will
cover 30 miles an Liour on fairly level roads,
and Iz also a good hill elimber.

The rear axle is bhollow aud telescopes.
Thizs enables the operator to reduce lis
wheel gange to the smallezt limit for city
n=e, =0 as to wind in amd ont among other
vehicles and take advantage of small open-
ings  where larger machines would be
blocked. When out on country highways
the axle draws out to eonform to the two
traveled paths. The change is made in a
moment by means of a set serew.  The
wheels are 28 in. diameter, pneumatic; the
cngine is air cooled and started with the
pedals. An effective brake is shown on the
forward wheel in front of the fork. The
drive is a sprocket chain, but avoeids the
disagreeable vibration heretofore incident to
sprocket chains by use of a special friction
clamp: this saves the tension of a rope
drive, but preserves its good qualities with
the obvious advantages of the sprocket.

The side seat is earried on two elliptic
springs, which, with pneumatic tires, gives
very easy riding even at high speed, When

Side Car Attached

=7
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Aesired, the “side car” can be detached and
the machine used as an ordinary motor-
eycle. How this is done is shown in the
cut.  The motoreyvele side car is thus far
the nearest approach to the low priced auto-
mobile which the newspapers heralded two
Years ago as in process of invention by
Thoma= Edison, but which did not mate-
rinlize.

The motorcyele side car is already fre-
iuently seen on the bounlevards and in the
parks and bids fair to he very popular,

DIFFICULT PIECE OF CONSTRUC-
TION WORK

How to get into position the immense gen-
erators used in some water power plants has
been a problem which has taxed the re-
sources of many an expert engineer to the
limit. The Eleetrie Journal tells about one
of these cases in the state of Maine, where
is was found necessary to place the ma-
chinery first and then build the power honse
to confain if, later. The illusiration shows
the revolving field of a 400-K. w. genera-
tor being lowered down the side of a cliff.
The single picce weighed five tons, bt the
work was, in time, aceomplizhed safely and
satisfactorily.

MECHANICS
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PURIFYING DRINKING WATER BY
ELECTRICITY

Electricity may in time be used in every
home for purifying drinking water. An
electric  discharge, taking place between
two glass tubes, one inside the other, whose
surfoees facing each other arve conted with
metal, develops ozone in the space between
the itubes. Ozone kills germs and when
gome simpler means of developing it has
been  devised, amd a kitchen apparatus
which can e connected with the eurrent
from electrie lizht wires, has been invent-
ed for thiz purpose, the problem. of pure
drinking water will have been solved. A
Frenelman is said by the Frankforter Un-
shau, to have invented such an apparatus
which works successfully.

Thizs apparvatns consists of a small closed
box with a metal cover which is conduet-
ory with the bottom. The box contains an
ozone developer, an interrupter and a tin
tube, The ozone passesz throuzh a cotton
stopper which frees it of dust and germs
vontained in the air and then throuzh the
tin tube info the water with which it Is
mixed. The action of the mixer can be in-
terrnpied ot any woment.  The apparatus
will purify 60 gal. of water per hour.

Installed Machinery--Then Built Power House
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CREMATION GAINING IN FAVOR STANDARD A. . L. ROAD DANGER

Cremation as a2 means of disposing of
Imman remains is gaining greatly in favor.
Uar illustration shows the machine by

- p— e m——

“*“The Ashes Weigh § Lbs"'

which the ashes of a cremated body are
weighed and an uwrn for containing them.
The ashes weizh from 5 to 7 W amd from
76 min. to 100 min. are oceapied in the
reduction.  Recent English  instructions  in
regard to cremation say that coffing to be
burned shonld never be made of English
elm, nor of oak;: that they must not he
painted or varnished, and the only metal
that may be used in them is a thin zine

lining. The charge for burning the re
maing, furnishing a simple urn for the
azhes and three months storage, in Eng-

land, i= but 19,

NEW CANOE LEEBOARDS

SIGNAL

The American Motor League has adopted
a standard danger sign ng shown in the il-
lustration. The sign is about 2 ft. square,

Mew Standard Sign
The League will furnish free the stencils
for painting the siznal, which ean bhe done
by anyvone in a few minutes,
—_——— |

Objects of India rubber that bhave be-
come brittle may be replaced in a =olution
of 1 part of ammonia in 2 parts of water,
In half an hoar the robber will resume its
plinbility and elasticity.—Gumm  Feitune,

This deviece i= intended for open paddling
ecanoes on which it s desired at times to
carry one sail of an area of 40 to 50 sq. It.,

passes, iz % inch thick amd 4 inches wide,
amd the cleat on the outer =ide 15 also
inch. The boards are connected by a round

Leeboards for Salling Open Canoes

says the Sporting Goods Dealer. A single-
Dlade paddle s used to steer with., The
Loards are made of cherry, 28 in. long and
114 in. wide at the widest part. They will
remain in place when either up or down.
The upper part, through which the bar

stick 1% inches In diameter. They are fast-
ened to this stick by brass ping, one In each
end, thromgh holes bored bhetween the boards
proper and the cleat. To complete the nt-
tachment to the boat, the crossbar is laid
above the thwart and lashed to it.
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THE LARGEST FERRY-BOAT
THE WORLD

IN

The “#olano,” the largest ferry-boat in
the world, runs on the Sacramento river in
Californin, between Port Costa and Benicia.

807

The train runs onto the “Solano,” which has
four tracks for her entire length, and the
vibration when crossing is so imperceptible
that it frequently happens the passengers
are unaware of having been near any
witer, noting only that “the train made a

The **‘Solano,’* the Largest Ferry-Boat in the World

Her length is 407 ft.; beam, 655 ft.; depth
of hold, 174 ft.; gross tonnage, 3,549; net,
3,057; nominal h. p, 2,000, Length over all,
425 ft.; beam, outside of guards and paddle
wheels, 116 ft. The measurements first
given are the register measurements, the
length being taken inside the hull from stem
to stern. She has projections on both ends
conforming in shape to the slips and a sep-
arate condensing engine for each of the two
paddle wheels. Each engine in turn has
two separate sets of bollers, eight in all,
measuring 27 £t. 10 in. by 8 ft. 6 in. in di-
ameter. The engine cylinders are 60 in,
diameter, 11 ft. stroke. The engine and
paddle on each side being separate from
those on the other, allows the frequent run-
ning of one paddle ahead and the other
ustern In making a landing. Since being
Inunched in 1879 by the Southern Pacific R.
R. at 8an Francisco, she has never been ont
of water with but one exception. This was
necessitated only three or four years ago, by
running on to submerged piles at high tide,
in a fog. She is sheathed with very heavy
copper, has run continually in almost fresh
water, it being only a little brackish, fresher
in winter.

All overland passengers whose tickets
read to San Francisco, cross at the point
where the “Solano” is in service, unless
coming hy way of Sonthern California.

longer stop than usual a few stations
back.,” The same company that operates
the “Solano” runs three modernly eguipped
ferries between San Francisco and the cities
Alameda, Berkeley and Oakland.

e

WAGON WHEEL HEIGHT STAND-
¥ ARD ADOPTED

An effort has been made for a long time
to secure a standard of bheight for farm
wagons. The XNatiomal Wagon Manufac-
turers’ Association have decided on o stand-
ard, which will be furnished the trade as
soon as the shops can be adjusted.

The following heights (measured with-
out tire) have becn adopted as standard:

Front wheels, 44 inches; rear wheels, 52
inches.

Front wheels, 40 inches; rear
inches.

Front wheels, 40 inches; rear
inches.

Front wheels, 36 inches; rear
inches.

These heights posgess every desirable ad-
vantage in strength and ease of draft, also
the same gears will interchange on three
of the heights,

wheels, 48
wheels, 44

wheels, 44

e o
i >

Popular Mechanics five vears, $3, or for
the remainder of your life $10.
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PILING TIES ON THE SANTA FE

Diling railroad ties has been reduced to
a science on the Santa Fe railroad. From
one end of the road to the other the thou-
sands of piles of ties along the track and
at stations are all in accordance with def-
inite rules and for a specific reazon, The
illustrations from the Railway Review show

All these things, while apparently insig-
nificant in the caze of a few individual ties,
mean the loss or saving of many thon-
gands of dollars in the course of a year.

e

WHITE MICE ON SUBMARINES

Every British submarine has, as a part
of its erew, three white mice which draw

EEIHI- Pila

{ Owisbde Ties ln Ench Cowrse Lald on Edge.)

Piling and Poles.

Proper Way to Lay Sawed Ties

Solid Fl_le s
¥ ' (Reverse Buils nod Tops bo Each Comrse.) the Year Rizts all Polol Dowewards.
(For Cypress. Thes Oaly.) “JM car Rizgs &ll P }
) Scientifically Piled Ties
the seven methods of piling ties, and also a shilling n week pay and are given fuil

one for poles.

Few people would think there was any
advantage in laying a tie a certaln side up,
for instance. Fig. 9 indicates how sawedd
ties must be placed and the reason is ob-
vious In that when properly laid the grain
of the wood sheds rain better than other-
wise. It will be noticed that in no instance
are more than two ties allowed to tounch
the zround. Other rules require piles of
ties to he placed out of the way of ruan-
ning water during storms, and grass must
not be allowed to grow within several feet
of the pile, nor must decayed womd of any
kind come in contact with the pile,

naval rations. The mice are placed in o
cage near the gasoline tanks and if there
is any leakage, their sensitive olfactory
nerves detect it at onee amd they  hegin
squenking, The crew muake great pets of
the rodents, amd also draw the mice’s pay
and rations and divide it among them-
zelves,

et

The Southern California melon erop this
year is extremely large. Cold storage ware-
huses have bheen built at many shipping
points, where the fruits are cooled to about
52° F. hefore loading into refrigerator ears
for sbipment.
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WIRELESS DID NOT WORK

The big Cunarder “Caronia’™ Iz equipped
with a powerful Marconi wireless appara-
tus, but when she grounded on Flynn's
EKnoll recently, she was unable to commu-
nicate by this means,

The steamer “Deutschland” when ground-
ed several months ago, experienced the same
difficulty. It is suggested that the tall steel
buildings on the lower end of Manhaitan
Island deflected the electric currents, Tt
seems that there still are problems to solve
hefore a perfect manipulation of wireless,
nnder all conditions, is possible,
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VESSEL. BLOWN UP IN CHICAGO
RIVER

Explosion Takes Place in Business District---
Thousands Witness Spectacle

An old vessel that after sixty years' serv-
jce on Lake Michigan sank in the Chieago
river and had laid there three years was
blown up a few days ago in order to got her
out of the way of the large liners that pass
up and down the stream. An attempt was
made to tow the “Winslow™ out into the lake
hefore Blowing her up, but when she reached
the middle of the river she sank and could

““Water and Wreckage Were Blown 50 Feet into the Air"

RAILWAYS IN JAPAN

Jupan already  operates 4,500 miles of
steam railway, all under zovernment reg-
ulation, with 1,344 miles owned amd oper-
nteddl by the government.  These roads are
capitalized for 57,706 and bonded for #10,-
794 per mile, against an average in the
United States of $30,719 of stock amd $32,-
494 of bonds, per mile. The gross earn-
ings per mile in Japan are $12.780 against
$9,301 here, while the net earnings per mile
are $6,727 in Japan and only $2,887 in this
conntry.

Owing to the cheapness of labor Japa-
nese roads can operate for 47.5 per cent of
earnings;: the average cost in the United
States is 68.96 per cent of earnings.

not e bmdged.  Divers were sent down to
puncture the vessel’s sides and she was
loaded with dynamite in five different places.
The explosion that followed blew her into
thousands of fragments, sending the water
o0 Tt. into the air and affording vast enjoy-
ment to the thousands of spectators who
erowded the Dearborn and Clark  street
bridges, The explosion took place in one of
the busiest districts, lined on either side
with tall buildings, but apparently did no
larm.

4

There were produced in  the United
States during 1904 a total of 117,065,421
hbl. of ecrude petroleam, valued at $101,-
170,466, or an average of 86.4 cents per
harrel,
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BTANDARD MAIN LINE LOW B8TAND
SWITCH STAND: To change the switel it is
necessary to ralse the handle or lever from fts
present vertical position to a horizontal position
before it can be moved to the left, which action
shifts the switeh-points. The lever 12 1hen
pusghed down until it occnples the noteh showu,
when the lover can he locked with a padlock, and
the switch-points held trmly.

POPULAR MECHANICS

WRECK OF THE 18-HOUR
RACER

Accident Caused by a Switch--Was It
Maliciously Thiown=-Or Was It
“«Sprung’’ by the Wheels
of the Locomotive?

Before the 18-hour racers had scarcely
been inaugurated the tervible disaster on
the Lake Shore concentrated the attention
of the public on the undertaking. The Lake
Shore roufe is 56 miles longer between Chi-
eaizo and New York than the Pemnnsylvania,
but the extra distanee iz probably fully off-
set by itz easier grades amnd freedom from
eurves inecident to the mountains of Penu-
sylvania.

The distanee to be covered 15 860.6 miles
via Lake Shore, requiring an averige speoil
of 5266 miles per hour; and 904 miles, or an
avernige of 5008 miles for the Pennsylvania,
for an 18-Lour ran,  But out of this mmnst
come several stops amwd time lost on heavy
erades, hence the actual ronning must av-
erge practically 60 miles an honr. But 60
miles an honr is nothing new, and is ex-
ceeded every day in the year on  many
roads for short spurts. and not infrequent-
I¥ over an entire division. The 10 per cent
in time saved over the 20-hour ran would
seem to inerease the risk in at lenst some
desree: a4 man walking is less apt to stom-
Lle than one running as fast as he can.

STANDARD SPLIT 8WITCH used on high speed main

would be ecalled a “facing-peint"™ switch

double track rvomd this

lines On a
if trains moved from left to right of the Mustration.
It wae such g switeh that side-tracked the fller and caused the wreck.
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Wreck of the Lake Bhore Fller, from Photograph taken the worning after the secideut.

Note

position of Locomotive, which has completely turned around,

In its issue previous to the aecident the
Railway Age said: “Looking at the prob-
lemn as an operating possibility, the prin-
vipal question is one of organization, or,
perhaps, it should be said, of organization
and facilities. * * The possibility is de-
pendent partly upon easy grades and light
curvature, but mere upon superior facili-
ties, excellent administration fo the minutest
details, and esprit du corps. * * The
alertness to save geconds that characterizes
the operations of these 18-hour fliers puts
to shame the sleepy dillydallying at way
stations and junection points of the train
service menerally on most lines * % Ani
it may be remarked that, if an acecident
<hall happen to one of the ‘filers,” it will
he charged popularly to the high speed,
even if that may have nothing to do with
the case™

The real cause of the accident may never
be known to the general public. It may be
the switch was maliciously turned; it is
possible it was left open through careless-
ness, and not a few operating railroad men
incline to the belief that one of the pilot

wheels spread the switeh., As any one
knows who has ever rode in the cah, a loco-
motive at high speed bas two motions in
addition to that of advancing. There is the
rolling motion from =ide to side &nd, at fre-
quent intervals, depending upon the condi-
tion of the track, a piteh like a boat at sea.
This is canged by passing from a =olid road
hed to a less vielding one, or hy passing
over a joint in which the end of one rail is
slightly higher than that of the other. This

parabolic

to follow a
curve, whieh is shown in an exaggerated de-

causes ifhe wheels

gree in the illustration. The flange of the
wheal when in good condition is only 1Y
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in. deep by 14 in. thick, and if at the mo-
ment of making the “jump” there should
also ocenr the roll or oscillating motion it is
easily understood how the wedge-like flange
might fail to come down ingide the rail, hut
instead, fall on the top, or head of the rail.
If, again, thiz should happen exactly at the
moment of golng on to a point switeh, i
is not difficult to comprehend what would
he almost sure to happen.

Bome two-track roads are eliminating in
every possible ease, switches in which the
point is toward the oncoming train, and are
psing only o ran-off switeh, This, of course,
necessitntes a train passing the switeh anid
then backing down to take the zide track,
but it provides a switch that is practieally
Just as safe as main line.

—————

COLORED WOOD FOR FURNITURE

Colored woods are now used for furni-
ture, panels, doors, and for fitting ships
and tramears. In 1901 an Austrian disecov-
ered a method of coloring the wood when

MNew Styles in Colored Chairs

fresh., The tree, having been cut while the
gap is in action, is colored by foreing the
dye, under heavy pressure, into the wood
until it replaces the sap, Lengths of 13 ft
com be colored at one time, Beech, birch
alder, maple, elm and basswood take the

colors best and the gay colors look best

when  polisbed. The amount of  waste

makes the price comparatively high.
—_———

WIRELESS ON MOVING TRAINS

Interesting and successful experiments
are being made by the Alton road in send-
Ing and receiving wireless messages by
the D¢ Forest system from its passenger
trains between Chicago and St. Louls.

Signals were very weak while crossing
the Merchant's Bridge over the Mississippi
river on  account of interference of the
steel trusses, but where the track runs
along the river the signals increa=zed in
strength  remarkably. Ancther plenoime-
non was that better results were obtained
when the train was at right angles to the
sending station,  Several trains  will im-
mediately be eqguipped for communication
with stations now located at Chieago,
Springfleld and St Lonis,

- i

- -

LOCATING FISH BY TELEPHONE

A microphone enclosed in a hermetically
sealed steel box, towed overboard and con-
nected with a telephone on a =hip, is the
deviee by which a Norwegian proposes to be
apprised of the presence of fish amd of
their number and kind. Herrings or small
fish in large numbers make a whistling

sound, codfish a howling  neise and  the
microphone is  expected to gather and
transmit these =ounds,
o
WATER POWER FOR ELECTRIC
ENERGY

The amount of water power utilized has
Leren estimated to be 1,500,000 horsepower in
round numbers. The United States uses the
lareest amount, mainly on account of the
employment of the power of Niagara [Palls,
which also secures secomd place to Canada.
In round numbers in the United States about
Sa0000 horsepower of electric energy Is de-
rived from water power: in Canada, 250,000k
in IHtaly about 200,000; in France, 160.000; in
Switzerland, 135,000y; in Germany, S1,000; in
Sweden, 71,000, and in other countries lesser
amounts. As these statistics are nundoubited-
Iv incomplete, the aggregate water power
utilized for electrie energy in the world is
probably 2,000,000 horsepower, which is
about twice the steam power uzed in Eng-
land and Ireland combined.
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SUBMARINE SOUND SIGNALING

Vessels Warned Against Disaster==Sounds Originating Miles Away Received
--May Become Important in Warfare

Wiater, ever invariable in density, las
hieen found to be the most trustworthy me-
dinm for conveving sound signals to ships
in danger of going ashore or of colliding
with other vessels in a fog. Afir signals,
experimented with and used for so long, are
unreliable, because the density of the air
viaries, and the price of failure is too great
for risk. Sound travels through water with-
out divergence and with four times the ve-
locity that it does in air. The result of this
discovery, which was made by Professor
Lucien 1. Blake, now Professor of Mhysics
in Kansas University, Is a system by which
a ship can locate n bell-buoy or a veasel
many knots distant, the latter by means of
the =ound made by its screws,

Mr, A, J. Mundy. of Boston, Mags.,, while
experimenting, discovered that if a tumbler
filledd with o =elotion were placed inside and
against an empty iron kettle floating in a
tank of water, the bell sound in the water
of the tank could be readily taken out of
the solution in the tumbler by means of a

Plan of Signaling System

microphone immersed in it, says the Ship-
ping World, London. Hitherto the mistake
of trying to colleet the sounds hy towing
the apparatus overboard had been made, but

the direction of the sounds could not bhe de-
termined in this way., In the system as it
is now perfected and installed on many ves.
sels, two ftanks flled with a2 solution of
greater denszity than sea water are attached

Tank Enclosing Microphone

to the inside sKin of a vessel below the
waterline, one being placed at certain fixed
points aft and the other at ecertain tfixed
points above the keel. A microphone en.
closed In a suspended watertight case is
wholly immersed in the =solution in the tank.
e tank trans=mits the =ounds it ecollects
to the receivers in the pilot hounse, and the
microphones of both tanks are connected
by wires to the receiver in the wheel hiouse,
The bell sound on the port side ean bhe com-
pared with that on the starboard side hy
merely turning a switeh and thus  the
source of danger can be immediately lo-
ecated. Officers on ships using this svstem
are able to locate n submarine bell within
one-elghth of a point.

The transmitters are adapted to receive
sounds of high piteh, as it was determined
by experiment in the open ocean that a bell
with a lip or “sound howl™ several inches
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thick and with a high musical note, gave
the best carrying note in the water. A
3.000-1b. bell on the end of a 1,500-ft. cable,
G0 ft. from the sea surface, and 50 ft. above
the floor of the ocean was kept in operation
in an exposed position on the Atlantic coast
for one year in these tests. A very small

Type of Bells Used

bell of this kind could be heard 16 knots
away. With the arrangement described, the
microphones gather submarine bell notes
and sounds of steamer screws so that they
can be distinguished from other sounds.

some of the largest and swiftest ocean
stenmers are equipped with the system: the
United States navy has given it great at-
tention. Experiments in locating submarine
and torpedo boats Ly this means were made
at Newport. These vessels could be heard
for a long distance, and it is possible that
the system will hecome important in resist-
ing submarine attacks in warfare. Two
bells on the Nova Scotia coast can be heard
at a distance of five miles and the Canadian
department of marine has contracted for
the installation of the receiving apparatus
on thirteen vessels,

N

TELEGRAPH WITH
FIGURES

JAPANESE

As the Japanese have no alphabet, every
word in their written language being rep-
resented by its own character, they have
contrived a unique system for use in tel-
egraphy. The government hns eompiled a
dictionary of 10,000 words commonly nsed
and to each word is allotted o figure from
one up to 9.93%  The telegraph operator
assigns the proper figure 1o each word of
a messazre to be sent and then transmits
the figurez by the Morse code, At the
other end of the line the message i3 trans-
lated by the ald of one of the government
dictionaries,

KNOTS USED IN WEAVING

In manufacturing cloth, the yarn is most
liable to break when it is being wound
from any of its preliminary forms on to
warpers' bobbing, says Technies, London,
Fig. 1 shows the winder’'s or spooler's knot
which is used to tie the threads in these
instances. The knot is shown hefore tight-
ening. The knots are an important factor
in the quality of the ecloth and sometimes
the winders are paid a bhigher rate to use
the weaver’s knot shown at Fig. 2. This
knot is very secure and after it is tied the
ends are clipped short, making a neater
Appearance,

Sometimes 8 mechanical knotter (Fig. 3)
is used. This consists of a piece of steel
wire, one end of which forms a hook that
1= sharpened on the Inside to form a cut-
ting edge. The wire iz hent so as to bring
the hooked and straight ends together and
i= fixed In 1 handle of woeod or has one of
white metal moulded upon it. The device

iloes not tie the knot and cut off the ends
automatically, but is convenient as a bhand-
tool for the operative and helps him keep
the short tail-ends of a uniform length,

il

A remarkable gas well has been discov-
ored at Yamnacehiche, Quebee, it is reported,
The boring had reached a depth of 230 ft.
when a flow of gas, salt water, sand and
rocks shot into the air to a helght of 200
ft., forcing drill, derricks and trappings out
of the well. Work on the well was stopped
temporarily.
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MOTOR POLICE PATROL WAGON

Police departments are getting the motor
fever, and already several patrol wagons
are in service which are motor propelled.
The illustration shows a wagon which the
Motor Age says weighs 4,500 pounds and
has a low body with heavy brass railing
on either side and a broad rear step, the
entrance being from the rear. The opera-
tor's seat oceupies but a small portion of
the wehicle, leaving practieally three-quar-
ters of the body accommodation for earry-
ing purposes. All operating devices are
closely centered around the operator. In
front of him is the inclining steering wheel

816

HOW AUTOS RAISE THE DUST

Largely Due to the Form of Construction of the
car Body

It appears that motor cars abroad are no
better behaved in the matter of raising
dust, than with us. Here it is simply de-
clared n nuisance:; there the ecause has
been made a scientifie study, the results of
which are published In the London Engi-
neer, from which we condense the follow-
ing:

If air were a perfect gas there would
Le little or no dust. Nothing would re-

main suspended in the atmosphere that

x i

“'This Vehicle Accommodates Twenty-Four Men"'

column, at his right the change speed and
emergency brake levers, at his left a 9-in.
reflector searchlight with generator and
pedals in the footboard. The wvebhicle ac-
commodates 24 men, 16 in the main body
on the side seat, 2 on the front seat beside
the driver, 2 on the rear step and 2 on the
running board at each side. On the sides
are larcze lockers for carrying such neces-
garies as stretehers, medicine chest, coats
and blankets,

Ten miles of the Pittshurg, DBessemer &
Lake Erie R. B. will be lald with steel ties
in a test of their value In comparison with
wooden ties. The road has ordered 2,100
tons of the ties,

& o

Berlin’s telephone system has 60,683 sub-
seribers and connections, 15,000 of which are
branch connections. It is said to be the
largest system in the world.

had a greater specific welght than air.
Just as a feather and a sovereign fall at
the same velocity through a vacuum, so in
frictionless mir the dust raised from a road
would return instantly to the ground.
Furthermore it is not clear that any dust
could be raised at all. In dealing with the
question at issue, we have first to consider
the effect of a vehicle on the air, and then
the effect of the air on the dust.

Let us suppose that a fan made like a
paddle-wheel of a gteamer, is caused to re-
volve high above the surface of a dusty
road: no effect will be produced. Let, now,
the fan axis be gradually lowered, and it
will be seen that as it approaches the road
surface it will begin to raise the dust, and
the nearer it is to the road the thicker
will be the dust cloud. If for the fan we
substitute a boeard supported at each end
on wheels running on a gantry over the
road, it will be found that the board will
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Paige the dust in front of it, and that this
dust will be dragged aflter it in a cloud
by the eddy action of the air following the
moving board. The frout of the column of
alr set In horizontal movement Is much
larger than the board. Many of our read-
ers have, ne doubt, seen Professor Boys'
wondertful photographs of o bullet in fight,
amd will remember that the projectile car-
ries with it o volume of air apparently
clinging to it, which passes through the at-
mosphere and sets some of it in motion at
a comparatively slow speed.  Every object
moving through the atmosphere sets up
currents in it—for the most part by induc-
tion due to the tfriction of the molecules on
cach other, or to what is known, in other
words, as the viscosity of Lthe gas,  All this
may appear very elementary, but it is con-
stantly forgotten; and whether it is or not,
the facts seemn to De usually disregardod
by the desigoers of motor cars.  When
they have provided what are Enown as
torpedo heads for racing cars they appear
to think that they lLave done everything.

Muny persons suppose that a carrent of
air runs like a river nnder a car in the
direction opposite to that in which it is
proceeding; when the car is running, wind
is relt “blowing™ on the face, and it is
taken for granted that it is blowing all
roumd the car. Of course it is doing noth-
ing of the kind, unless the car is proceed-
ing azainst a bead wind, We are assai-
ing, however, that the day s guite ealm,
amd the speed, say, twenty wiles an hour;
then the subjective or physiological effect
is the same as though the motorist stood
still and the wind blew, There is in effect
no rush of air backwards under the ear to
raise the dust.  In reality there is o rush
of alr forwards, or in the same direction
as that in which the car i= wmoving, and
thiz is, apart from the wheels, the princi-
pal dust-raising factor. Let it be Kept con-
gtantly in mind that if air were visible we
ghould see the motor car accompanied amd
surroutiled by what, for want of a hetter
term, we may eall a4 nebula, The volune
and il velocity of the nebula augments
with that of the car in some at present un-
known ratio. There iz reason to bhelieve
that once a certain spesl i reached, there
is no further augmentation In volume. But
the fact has no interest for the motor car
builder, for the eritieal speed s never
renched on a highway,

The first part of the problem set before
the builder is to ascerfain what form the

vehicle should have that will give the min-
imum volume and velocity to the body of
air traveling with it. Probably a parabelic
eylinder of some kind would be the best;
but no zood porpose will be served by bas.
ing deductions on  the performance of
torms which cannot be given to motor cars,
Apain, it is npot elear that the upper por-
tion of a car has any great effect, for the
same reason that the rotating fan  men-
tioned above will not mueh disturb dust
while some feet over it. It is the lower
part of the car—the chassis, in fact—on
which attention may be concentrated with
most profit; and so far it may be taken as
proved that the higher the bottom of the
car ig above the road, and the smoother
the surfnce, the less will be the dust-rais-
ing power of the ¢ar. Several months ago
the Automobile Club undertook and earried
out a series of interesting experiments on
a specially prepared track at the Crystal
Palace, Stive or mill dust was laid down
on a track, and cars of various forms were
run over this track at various speeds, and
the vesult photographed., The broad con-
clusion was that cars with flat, smooth hot-
toms nearer {o the ground at the frond
than at the back raised very litile dust,
The placing of a flat leather sheet under
a chassis converted a very bad car into a
very wood one as far as dust waons ocon-
cerned.  The Crystal Palace experiments
went to show that a ecasing further from
thie ground at the back than the front gives

Fig.i Fig.2. Fig. 8
e
Surface oFf Read 3
Fig.#. Fig.5.

the best resualts. Figs, 1, 2, amd 3 show
three forms of casing under o ear moving
in the direction of the arrow. Fig. 2 is the
best and Fig, 1 the worst, It is not, how-
ever, impossible that still hetter results
would he obtained by making the lower
surface in Flg. 2 ecurved as in Fig. 4, as
heing less likely to maintain the “drag™ on
the alr which dees the mischief,
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THE GAS ENGINE AND NAVIGATION

Engines Up to One Thousand Horsepower Now Practical in Marine Service---
Greater Speed Gained---Economy of Space---Small Expense
--=High Efficiency Attained '

The use of the gas engine in navigation
has=, within the present year, become 8o
promising that several prominent authori-
tiez, among them Dr. Alfred Gradenwitz of

of marine service, made hy Herr Emil
Capitaine, of Frankfort, Germany. The
result is a plant fitted in every way to com
pete with the marine steam engine up to
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Fig. 1.

Berlin, predicts that in time river traffic,
with all its old life and bustle. will be re-
sumel,  That the river towns that fell into
an hundred years' =leep when the steam
railways began to thread the continent, will
reawaken and be elaimed by the powerful
Prince of Commerce and that the water-
wilys will become the formidable compet-
itors of the railwayrs,

This significant promise Lhias sprung to life
by an efficient adaptation of the gas engine
and producer to the peculiar vequirements

Herr Emil Capitaine’s Plant

ontputs of 1,000 brake horsepower, or, in

Tease of twin serew, 2000 electrie horsepower,

at a cost of about 2 cents per running lhiour
Fov o 10-hip. plaat,

Of Herr Capitaine’s plant the producer
gas  installation is most important., This
consgists of a large drum (Fig, 1) lined

with firelwick to a depth of four feet., In
the space above this dram is a water res.
ervoir.  Coal is fed in at the top of the
ilrmm,  antomatically, until the space with-
in is entirely filled. The fire iz then started
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Fig. 2. Proposed Gas Engine Installation tor Warships

and  steam raised in the reservoir, passes
down tube A B, Fig, 1, and is directed on
to the grate by means of o blowpipe: sin-
ultaneously s current of air is injected.
The steam aml air strike 2 ring of incan-
descent coal that has formed avoumd the
edge of the dished plate that forms the
grate. This plate is a little below the brick-
lined drum, and its height is regulated by
a rack aml pinion worked by a lever
mounted on a guadrant., The gas thus
formed ig of such high ftemperature that
it is necessary for it to pass through a
cooler amd then a serubber to clean it of
any foreign particles before passing on to
the motor for use as fuel. The cooler
through which the gas passes consists of a
drenm of small dinmeter, at the top of which
the gas passges roumd a flat eooling  coil
through which a spray of water is passed,

The gas is purified by a jet of woter aml
then, clean and  cooled, passes throngh
baffles at the bottom of the drom and is
conveyed to o centrifugal drier and is then
ready for use in the motor.

The body of the motor used in Herr Can-
Htaine's plant is of sheet iron, in order to
obtain the minimum weight with max-
imum strength, A two-cyele 30-lip. engine
and gas generator of this type occuples a
space T4 ft. long by 314 ft. wide by 314 ft.
high amdl weighs two aml three-fourths
tonsg. The exlinders are 8.27 in. in diam-
eter, stroke 11.02 in., normal speed 200 r.
p. m. The motor iz started by compressed
air. A four-cyele, 600 hp, plant is being
installed on a large commercial eraft for

demon=tration purposes,  Herr Capitaine bas
a launeh equipped with one of these engines,
inlso,

It is said to e improbuable that a higher
efficiency than 16 per cent will ever be ob-
tained with marine steamn engines ( recipro-
cating or turbinex). The very bulk of the
conl necessarily carried in steam naviga-
tion fwposes large dimensions in vessels.
The rading of action of a warship would be
doubled in value if only one-half the
amount of coal usually  earried  would
suffice, declares Dr. Gradenwitz, A perfect
utilization of fuel is hardly to e overesti-
mated. The =mall quantity of fuel rve-
quired for the gas producer anmd the high
efficiency obtained Dbrings the new gas
plant the nearest to the ideal for the con-
ditiong of anything vet tried. And, al-
though Herr Capitaine’s plant is  adapted
only to vessels requiring oup to 1,000 hp.
because of greater stroke and larger recip-
rocating muasses, such as piston amd con-
necting rods, required, the foundation is
Iald and the question now lies only in
adapting these parts to work in less space.
Anthracite conl must be used for the gas
engine, 1t is true, but the amount required
i= g0 =small, that the operating expense is
materially less than In a steam engine of
equivalent horsepower; the speed it iz pos-
sible to attain with the gas engine is con-
sideral:ly higher and in its present devel.
opment the plant is admirably adapted to
the requirements of tugs, harges amnd large
sniling vessels, meaning a saviog in mil-
liomg of dollars of coal,
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ELECTRIC TRAIN BULLETINS

An ingenlous electric train bulletin has
been installed by the Chicago & Alton Rail-
way Co. in a4 number of its stations and

in some of the principal hotels in clties
and towns through which its trains run,
The device resembles o clock in  appear-
anee, a hand moves on a dial and indi-
entes whether the train is on time, or il
not, how many hours or minutes it is late,
All these bulletins in one town act simul-
taneously and indicate the same fact. The
operator at the station controls them all,
using o deviee similar to a telegraph instru-
ment controlled by a telegraph key,

NEW TYPE FREIGHT CAR WHEEL

Thiz wheel is called the “Bracket Arch™
ecar wheel, nses a single web which ex-
tends inward just back of the flange, and
erossing outward meets the hub at the out.
ward end. There are numerons reinfore-
ing ribs extending from the hub and from

the tread to this web. There iz a large
=
—
A

“Bracket Arch'® Car Wheel
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amount of metal massed just back of the
flange nnd the throat of the wheel, which
it is sald will permit a much more rapid
dizsipation of the heat caused by the frie-
tion of the brake shoes, and also tends to
largely Increase the strength of the fange,
a point in which there is evidently need
of improvement. Another feature of this
design is that by the use of a single web
it is possible to inspect the wheel more
thoroughly at the hub than is possible with
the usual double web.

The Railway Review says: “A wheel of
this design takes but half the time and
pouring that a double-plate wheel requires,
which presents the posaibility of a much
better chill.”

e e

AUTO SPRING TO REDUCE SHOCK

A French concern has brought out a new
spring which is sald to greatly reduce the
shock produced by a heavy antomohile
pugging over an obstacle or along rough
roads. The Motor News says the deviee
consists of a short two-lealf spring of pe-

D

FRENCH SUFPLEMENTAL SPRING LEAF.

ing without damper spring. B, Dam
spring alone., C, Damper spring fittted tumn.-inw
spring but not drawn down, D. Damper
spring drawn into place on main spring,

culiar form clipped to the concave side of
the regular semi-elliptic spring so that the
auxiliary spring exerts its effort in a di-
rection opposite to that of the main spring,
thus checking the upward thrust of the
latter after sadden and violent compres-
slon occurs.

Popular Mechanics, balance of your life, for $10.00
Popular Mechanics, five years, only $3.00

=
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THREE HUNDRED SUN POWER

Medical Apparatus Which Concentrates the Sun's
Rays Without Producing Heat

The virtue of pore, nnadulierated =sun-
light is as old as the first place upon which
the sun ever shone, and medical experts in
these days are using varions light treat-

Mirrors for Concentrating Light

wents for numercus ailinents with con-
stantly increasing suceess. D, J. W, Kimne,
in the Journal of the Ameriean Medical
Association, gives an  Interesting descrip-
tion of his latest apparatus for concentrat-

ing a iarge area of sunlight apon a small
field, bmt without burning. The doctor

EH N

During the pasi =six years in  which 1
have made use of light in the treatment
of tubereulosis in itz various forms, 1 have
constantly felt the need of o mueh more
intense light than any that has yet been
produced,

[ believe that it is huposs=ible to obtain
a light from any source, except the sun,
that i= =uffciently powerful to aceomplish

POPULAR MECHANICS

this direction. The
electric are light is exceedingly  limited,
but, with the sun as our source of supply,
the amount of light is unlimited, and that
which we may utilize depends wholly on
the gize and constraction of the apparatus
nsed to gather up the light.

The iflustration shows the mirror which
[ now usge and the relative proportion of
oune now nearing completion.  The smuller
is three feet in diameter and contains an
area of seven square feet, while the larger
has a dinmeter of ten feet and contains an
area of 78 square feet. 1t is so construeted
that all the light falling on the entire sur-
face iz concentrated on an area of one-
fourth of one square foof. In this manner,
sunlight iz piled up to an intensity 300
times that of ordinary sunshine,

Such a light would ordinarily he aceom-
panied by heat of corresponding intensity.
Provision has here been made for the ab-
sorption of this heat, leaving the light in
itz full strength by passing the concentrat-
ed sunlight through 12 ins. of eold water
which ig flowing through a cooling tank
with plate-glass =sides.

B

AUTO DRAWS HORSE

what we desire in

In the earlier days of automobiles it was
no unusual gight to see an auto come limp-
ing back home drawn by a team of horses.
The Automaobile tells of a recent incident
in Ohioc where a farmer had a horse
ilie while drawing his wagon to market,
The farmer, desiring to take the dead
horse home, had with help from sympa-
thetic bystanders, loaded the animal into
the wagon, just ag an auto came along,
The owner, amnu=ed at the unu=ual ocear-
rence, offered to give the farmer a tow
home, which was accepted,

The Horseless Carrlage Taking the Horse Home
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THE STRINGER TYPE COMPOSING
AND CASTING MACHINE

An  English  inventor named Gilbert-
Stringer is putting on the olarket a ma-
chine quite similar to
the present linotype, but
which casts each letter
separately. The prinei-
1 pal advantage over the
full line slug is that in
— corrections only one let-
ter bas to Dbe inserted,
and the time occupled
in making an entire slug
— is saved. The improve-

Fig. 1. Matrix  pant can be adapted to
the linotype or monotype machines,

The same keyvboard is used for bringing
down the matrices which are assembled
loosely in the compoging box. The die is
made on one ide of the matrix instead of
in the edge as with the linotype machine.
The thickness of the body of the type to
e cast is determined by a notelh which is
shown at A in Fig. 1. Spacing and justi-
fieation s accomplished by means of
wedges,  After justification the eomplete
line of matrices and wedges are moved to
the left where the matrices one at a time
are advanced to the mould. In Fig. 2 sev-

.,g |

elres finting
1
LF4 Ir quqr.u u -:
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Fig. 2. Process of Casting

eral matrices have passed the mould, one
matrix s in casting position and the re-
mainder of the line are ready to come for-
wirdd one at a time, As fast as cast each
tvpe letter is laid in itz ploce in the line
in the same order as the matrices were
assembled, and the completed line auto-
matically transferred to a galley. As high
as 12,000 types have been cast in one honr
bt 6,000 to 7,000 is a good working aver-
age. The mould iz water cooled and can
e towched by the hand without discom-
fort, at any time.
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IMPROVED ROCKET LIFE LINE

An English inventor gove an exhibition
last month to naval officers of an lmproved
rocket-firing  gear, By this device the
rocket can be gecurately aimed, and al-
though n short stick is used, the demon-

Can Be Accurately Aimed

stration showed some remarkable shots,
The line iz laid in a metal box and so
“flaked” that it cannot foul or kink. It is

proposed to have the rocket-firing deviece
carried on all vessels, as frequently when
a wreck oeenrs with the wind offt shore
the life saving ecrew have great diffieulty
in shooting a line out to the wreck., The
illustration is from the Shipping World,
London,

- —
USE OF CONNING TOWERS ON
WARSHIPS DOOMED

The use of the conning tower as the ecen-
ter of eontrol on United States warships will
probably be discontinued. The Japs have
rendered Russian vessels nnmanageahle hy
concentrating a heavy fire on the conning
towers. An armor-protected space lower in
the ship's structure may be substituted,
The change will not only be made in new
battleships to be built, but ships now in
commission will be altered in this respect.
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CARGOES UNLOAD THEMSELVES

System Involves Lifting Vessel Out of Water Bodily
===Cheap and Speedy

A London firm has something new In
gystems for unloading lmlk eargoes from
vessels, The firin proposes lifting the ves-
sel hodily out of the water on to a pontoon
by electrically driven pumps. then through

openings in the sides of the vessel allowing
the coal or orve to spout out by gravitatien
into barges drawn ap alongside. The lift-
ing of the wvessel, it is =said, could be ae-
complished at little expense,

The system involves the use of ecargo
vessels of specinl design, having ballast
tanks that slope downwards from the cen-
ter of the hold, so that the cargo can fall
by gravitation through the doors in the
gide, which are double to insure the safety
of the vessel should one door become

damaged by contact with some submerged
substance,

The body of the pontoon is of the width
of the vessel to Dbe discharged so that
barges can lie close alongside, says the
Shipping World. Arms at both ends and
towers hold the vessel and pontoon stable
during the whole process.

The great advantages of this system are
sald to be lessened cost of discharging the
cargo and an jmportant decrease in the
time occupied. On the other hand, Its one
great disadvantage lies in the fact that
there s no means of weighing the material
discharged withont taking up too much
time. This is a serious drawback where
the eargo is grain, but, ag at many ports,
ore anid ecoal eargoes are not weighed, the
intake weight, less one or two per cent be-
ing asatisfactory to i"l}IIH.i;-:IIl'(J-H-. the system

1 Cross Section of Pontoon
2  Vessel on Pontoon

will probably come widely into use ns a
cheap and speedy means of discharging
aurh eargoes,

il
.

SAWS STUDDED WITH DIAMONDS

One of the saw manufacturers is turn-
ing out on a special order several sawa
whichh will cost $1,000 each. These saws,
which are ecircunlar, are for sawing stone,
and instead of the usual teeth they are
ecach fitted with 150 socketz Inte which Is
fastened a specinl blank or tooth which
projects 1 in. over the edze of the blade.
In each tooth is fittedl a hlack diamond,
These diamonds are from the Souih Afri-
cian mines and cost §6 each, The saws are
from 60 to 75 in. diameter,
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LARGEST FLOATING DOCK EVER BUILT

— .

Lifting Power 20,000 Tons--To be Towed from Baltimore,

Md., to Cavite,

Philippine islands--Distance 14,000 Miles

AT | ll

Coidsd sy @ ihe Amerloan Inveslor

The Cavite Dock. Now on its 14.000-Mile Yoyage to the Philippines

The largest flonting  Jdry dock in the
world, built by the governinent for us=e in
the Philippine Islands, was recently flonted
and  ehristened  “Dewey™ at  Sparrow’s
Point, Md., and on June 9 the ouge siruc-
ture left Chesapenke Bay on its 14,000-mile

voyage arouwd Cape Horn and across the
Pacific to Cavite, ", 1. The journey will

oceupy at least three months, as the cum-
hersome dock can only  be  towed  very
slowly.

The dock is a complete navy yard which
may be used for repairing o vessel when
A thousand miles from land jost as well
as when it is loeated i a harbor, It i=
equipped with a1 machine shop fitted up for
making all ordinary repairs, has an elec-
trie light plant and a water distilling ap-
paratus capable of converting 2,500 gal. of
galt water into fresh water for the bollers,
doily., It al=o has permanent quarters for
nine officers and twelve men. In constrae-
tion it i® made up of three sections, each
complete in itself.  The two ewd sections
are arranged to =lide under the center sec-
tion when it is Deing docked, The hbottom

of the deck is an enormons steel tank made
of 114-in. plates, divided into watertight cowm-
partments by transverse hulkheads strength-
ened by longiadinal frames,  These com-
partments may be filled from openings in
the hull, and the pmmps that empty the com-
partments are Jocated in the walls of the
dock, where also are the guarters for officers
and erew, the machine shop, the distilling
apparatus and the electrie light plant, The
end docks may be used for tugs, torpedo
hoats amd other small eraft.

The Cavite dock iz 525 ft. long, 134 ft
wide outside, amd 100 ft. wide between its
walls, which is the space allowed for dock-
ing large vessels. When floating at it=
lightest the dock draws 614 ft. and when
submerged 30 . it requires a depth of 63
ft. The height of itz side walls is 631 Tt
and the average depth of the pontoons is
1815 ft.  Above all, It can lift 20,000 tons
woeight, Tt is estimated that fully equipped,
it displacement, when submerged to the
level of the pontoon deck will he 35,129 tons.

Suppose a 16.000-ton battleship is to be
docked for repairs:  First, the pontoon is
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sunk by letting in water until the pontoon
deck is far enough submerged to give a
foot of water between it and the ship's
lewl, The vessel flonts on to the dock with
out striking, being carefuily guided be-
tween the walls. Finally her speed is
chiecked, engines reversed and she comes
to a full stop. Big cables are ran from the
vessel to the stanchions of the doek,

=o far, the dock has done no lifting—has
evidenced no particolar power—now cones
the supreme moment; The three 24-in,
pumps, used with the center section, each
connected to o 225-hp. compound engine,
are started up and begim pumping the wa-
ter in great columns out of the pontoon.
Air takes the place of the water pumped
out, and so, foot by foot, the dock with ita
ciormoins burden is raised and in  three
amd  one-half hours, according to speecifi-
eations, this part of the work is completed,
When the repairs bave been made, the
valves in the pontoon are again  opened,
the structure submerged to the proper
tepth amd the vessel flonts out.

The quarters for the men are comforta-
bly fitted up with all conveniences, even to
marble hath tubs and shower baths. Re-
volving fanz keep the air in the walls of
the dock cool, for it will be in service in
the tropics,

The rvepair shop containzg tools and ma-
chines operated by compressed air, »
swinging erane, and many modern devices,
anid is run by its own engine.

The dock is entirely the work of Amer-
w=nn engineers amd 300 men have been en-
gaged constantly in its construction, which
required 11,000 tons of steel and 2,000,000
rivets. In painting it, 130 tons of red lead
amd linseed oil were used. The total cost
approximated $1,200,000. The great advan.
ture of having such a powerful doek at onr
new possessions is obvious,

e

WHY STEEL FENCES RUST
Cinders, salt, coal, coal smwoke and fumes
from manure piles will rust steel fencing
when it is piled where it can he aected
upon by the acids from any of these things,
gays the Ameriean Fence Bulletin, and adds
that what may be generally charged to dete-
viorated quality of steel today can be plauns.
ibly explained away in increased corrosive
conditions of the country atmosphere, In the
olden times wood, for nearly every purpose,
wig the fuel used: locomotives were few,
and the rieh =oil did not require manuring.

Now plants and little industries crop out
at all pointg, traction engines travel the
country roads, many bhuge locomotives
rush through the farmlands, and the soil
must he enriched by artificial means.  Soft
coal is the fuel extensively unsed amd, next
to water, nothing is more injurious to 1ron
amild steel

HOW MONEY TALKS

One Deep Bell and Rattle Costs a Dollar

Telephone companies with long distance
vonnections are rapidly increasing the auto-
watic pay-station boxes which are already
found in so many depots and hotels. You
step to the telephone, give your orvder amd
the operator at the exchange replies the

“‘Each Coin Strikes One or [ore Bells or Gongs»

charge will be £1.30, for example, In front
of you s an fron box with several slots,
ecach slot marked for the coin it is intended
to receive, To pay $1.30 you drop a dollar
in the dollar slot, & quarter in another and
a nickel in another, Instantly the operator
acknowledges the recelpt of the full toll, and
you are at liberty to talk for the agreed
length of time,

[How does the operator, blocks away, count
your money? It iz one of those things which
are absurdly simple when you know how,
As the coln passes down the slot it strikes
ane or more hells or gongs each having n
different sound. A single hell means «
nickel, two bells means 3 dime, one clock
gzong means a quarter, two clock gongs
means a half doMar, and one deep hell and
rattle means a dollar.
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NEW FLOATING COAL DEPOT FOR BRITISH NAVY

Can Load Two Blg Warshlps at a Time==

Stores 12,000

The first of a number of huge Aoating coal
depots that are being  constructsd  for the
Briiish navy was testod at Portsmonth, Eng-
el recently., The depot was tied np to the
aquay, which was supposed to vepresent the
deck of a battleship and 3.000 tons of coal
were delivered over the side and deposited
in six hours, according to regunirements.
Thiz, however, does not represent  nearly
the amount of work the hig transporters on
the depot ean do, The deck of a battleship
bhas many more obstructions than did the

Tons of Coal

machinery and the forward-end compart-
ment is used for erew accommodations amd
stores, sivs the Shippine World, London,
The passagewny made by the longitadinal
bulkhends has mmmerous openings to  the
space under the hoppers, and it is from this
Mace the bags of coal are hoisted. The voal
is not shoveled, but flows into the bags, the
hoppers being raised above the floor and
having chutex for tapping conl from  below,
The loading apparatus consists of twelve
transporters carried on four traveling tow-

m.'ﬁsy- 1
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Testing the Handling Capacity of the Transporters on the Quay at Portsmouth

gquay us=ed in the test, but it is stated that
the transporters can put 600 tons of coal
in Dags aboard a battleship per hour.

In constroetion the foating depot (8 strong -

and simiple, consisting of a large, straight-
sided, flat-bottomed hull with blofl ends and
divided into seven compartments by  six
transverse witertight bulkheads, In the
middle of the wvessel two longtadinal balk-
heads divide the five middle compartments
into ten eoal hoppers. The after-emd com-
partment contains the electric  generating

ers, which run on a railway Iakd full length
of the depot. The transporters are worked
by electricity. There are three on  each
tower, two of thewm being of the inelined
portalble type, which may be used for load-
ing the depot from the collier, or for load-
ing a war vessel from the depot; the thind
i= horizontal and will reach from the hateh-
way of a collier on one side to the deck of
the battleship on the other.

The eapacity of the floating depot is for
11000 tom= of coal in hoppers and 1,000 tons
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Hoisting Coal in Bags from Depot

in bags, 12400 tons in all. Tt has  the
equivalent of 1,000 ft. of wharf frontage, =so
that two of the biggest battleships in the
English navy may he herthed alongside and
coaled at the same time,
—_— —p————
TESTING A LOCOMOTIVE

Mauy of the larger railroads put their new

locomotives through a serics of elaborate

MECIIANICS

tests before =ending them out for regular
=ervier,

The iRusteation from the Rallway Age
sliows the testing plant of the Pennsyivania
railroad.  The locomotive is run onto the
testing frawe, with the driving wheels rest-
ing on wheels which can e moved to suait
wich ease. The locomotive can then be op-
vrated at full speed and though the drivers
are turning at a rate which would mean 20
miles or more an hour out on the main line,
it (oes not advance an inch.  Numerouns
delicate recording instruments are attached
to various parts of the locomotive, and when
the test is ended complete records drawn
with ink on rolls of paper form a complete
history of how well each part has per-
formed its work.

—_—————

SLIGHTLY WARM

Prof. Langley says: “The heat of the
sun  is enormous beyord  conception, for
there is enough to warm two thousand mil-
lion worlds like ours. Every minute thers
is enough of the sun’s heat falling to the
tirth to raise to boiling thirty-seven thou-
sand millior tons of water. DBut the heat
which thus falls on the earth is not a thon-
saudtls part of 1 per cent of what the sun
sends elsewhere, and all the coal beds of
Pennsylvania, for instance, though they
cant supply the country for hundreds of
vears, would not keep up this heat during
the one thousandth part of a second.”

To a man who buys hi< coal by the bas-
ket this s, to say the lea=t, interesting.

Balanced Compound Locomotive on a Testing Plant Ready to be Tested
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THE LARGEST DREDGING PUMPS EVER BUILT

Suction Dredging Pumps that Handle 6,000 Cu. Yd. Material per Hour, Each

Two large cast-iron dredging pumps, each
having a 48-in. discharge opening and cap-
able of handling 6.000 cu. xil. of sand aml
gravel per hour under favorable conditions
are used for deepening the inlet to the New
York harbor. They are the largest pumps
of the kind ever bunilt and are each mounted
on a hydraulic dredge of the hopper type—
i. e, having n tnmber of large hoppers built
into the lLull,

Each pump is 16 ft. in outgide diameter,
welghs 60,000 1bs, and is driven by a hori-
zontal cros: compound engine of 1.600 hp.
capucity.  The puwmp soetion iz equipped
with a 48-in. suction pipe extending from

the hmll down to the bottom to be dredged,
and on the end of this suction pipe there is
a sunitable inlet nozzle, so made that the
dredge can either lay stationary or stenmn
along slowly while the sand and gravel are
ancked in through the suction nozzle., The
materinl picked up by the spetion is deliv-
ered by the pump into the hoppers in the
dredge boat, the water overflowing over the
gide of the dredge. After these hoppers are
filled the dredging operation stops amd the
hoat 15 steamed ont into deep water where
the hoppers are dumped, after which it
enin returns to the bank on which it is
dredging,
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Plan of Suction Dredge
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CIRCULAR FLOATING FORT

At the recent meeting of the Society of
Naval Architoets, in New York, A, P, Stokes
gnbmitted plans for a =emi-giobular naval
battery. While the floating fort would be
able to travel slowly ander its own steam,
it would need a tow for any considerable
distance, Mr. Stokes says:
hy
the Caribhean,

“T was led to this invention partly
vicliting in

grelng, while

Proposed Floating Fort
a remarkable little island ecalled Diamond
Rock. one mile off the southwest coast
of Martinique. It iz about 800 feet
gquare, 574 feet high, and with precipi-
toug sides, Diamond Rock was formerly
rated as a sloop-of-war on the books of the
British Admiralty. In January, 1804, Sir
Samuel Hood laid his seventy-four gun ship
wContaur” close alomgside this rock, to the
top of which he made fast a bawser on
which was a traveller. He then hauled three
long twenty-fours and two eighteens to the
top and left them in charge of Lieutenant
Maurige, with one hundred and twenty men
and boys, with ammunition, provisions and
water. The crow built a eistern. For fifteen
montlis thiz novel sloop of war did great
injury to the French ghipping going to and
from the neighboring harbor, now called
Fort-de-France, until June 1st, 1805, when
ghe surrendersd for want of powder, to a
French squadron of two seventy-fours, 2
corvette, a schooner and eleven gunboats. In
this engagement the stone sloop-of-war,
Diamond Rock, killed and wounded seventy

5
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men. and destroyed three gunboats, with a
lozs 1o herself of two killed and one
wonunded.”

The ent shows hattery planned for 180
feel dinmeter at bhase with weiglit of nrmor
cqqual to 48 per cent. of its displacement,

—.*..**—

IRON CURTAINS IN GERMAN
THEATERS

[ron curtains for separating stage and
aunditorimin have been installed in nearly all
German theaters. The curtaing are operatid
by hydraulie, electrie or manual power. An
expert, eriticizing them, says that they often
fail to move when it §s desired to reassure
the andience and that the rattling noise
alarms  the people. At the Berlin Opera
House on one occazion the iron curtain was

dropped  between acts, ot could not be
raised agnin and  the performance was
abandoned.

The possession of two iron curtaing may
b made obligatory so that one will act in
case the other fails, or if this is impossible,
a second curtaln of asbestos with an iron
filling may be used. The expert advises o
space of 3% to 58 In. bDetween the curtains,
supplicd with ventilators at the top =0 that
smoke and gases cannot penctrate to the

auditorinm, The expensze for these eurtains
would be less than for hiring an increased
number of theater firemen,
—
LABOR-SAVING TROLLEY LINE
STRINGER

On the principle of the track building cars
nsed on the steam roads in track construe-
tion, the Street Railway Journal deszeribes
a plan fer stringzing trolley wires. This, of
vourse, contemplates the previous construe-
tion of the track. The trolley wire is strung

out alive, the motor ear, for which a snow
plow can he nsed, taking current from tle
overhead wire.,

Strings Its Own Trolley Wire
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ARTIFICIAL MOONLIGHT
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Coprrigti« 1¥M, by The General Flaciels

Hudson River Scenery Seen by Searchlight

th the Huodson river where the scenery
on either side is unsurpassed for grandeur,
pleasure excursions by nigzht are many. Not,
however, the time-honored moonlizht exeur
siomg only, but excursions on very dark
nizghts also, when the scenery Is flashed
upon the delizhied wizion by means of
powerful searchlights. The effect produced
Iy this means is fantastic and beautiful in
the extreme, as each sueceeding phase of
the panorami is brounght out in a radiance of
light acainst the dark background of the
night, and then as snddenly lost a8 a new
view sueceads it

In our ilustration is shown one of these
plea=nre hoats, the “C. W, Morse,” fitted
with a 36-<in.  projector illnminating  the
capitol at Albany, N. Y.

SNoturally the  fleld  for
lights i= a wide one., In marine serviee, o
vachts, dredzes, passenger and
merelinnt vessels of all kinds, or for pieking
up buoys in the channel, in rudde

such  powerful
steamers,

towinge

lishtine the =cene of an neei-
dent they may now be found in efficient
gervice. They have foumd a place in adver
tiging and exhibition work, in mines where
hydranlic operations are carried on nt night
and in many  other inland enterprizses.
In the South African war many of them
were used in protecting  armored  supply
traing. The largest commercial size of pao-
jectors i= 18 inches in diameter, bt for
some specinl porposes they are manufae-
tured In =izes up to 80 inches

e

GUM WOOD FOR FURNITURE

log rafts, or

ed gum wood, or satin walnut as 1t s
known in Europe, ig being usad in the man
ufacture of furniture. Tnless well sea=oned
it warps badly, but when thorounghly dried
remains In place and readily takes a high
palizh, curopean
nge @ piece of wood which hias not had from

three to five years natural seazening,

mannfactnrers  will nod
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TURNING PLANTS OUT OF POTS

This is one of those things which is less
ensy to do than appearances would indicate,
By following the directions given in the

f-m i.'l
Right Way Is Easy

Fio 3

Gardener’s Magazine yon can become as ox-
pert as any professional gardener,

Place the fingers over the s=oil, with the
plant stem between them (Fig. 1); invert,
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and, holding the pot with the other hand,
give the rim one or more sharp taps on the
front edge of a solid bench. This will
cause the ball of soil to slip out of the pot
(Fig. 2), and, holding it bottom upward, it
may then be subjected to the necessary ex-
amination. This completed, put the pot
over the ball (Fig. 3), press it down, and
turn the right way up. Then, keeping the

‘fingers firmly on the surface of the soil, give

the pot one or two sharp taps on the Lench
to settle the plant in its place. This little
operation will also prove the advantage of
using perfectly clean pots for potting, for
if the pots are dirty inside, when used, the
new =o0il and new roots will stick to it in
guch a way that when an attempt is made
to turn the plant out for examination the
hall of =ofl hecomes hroken and many roots
are damaged.
i

RAILWAY ASPHALT PAVING PLANT

Contractors who are taking paving con-
tracts in different cities now move their
plant when they finish in one town and go
to the next. But there is no tearing down
of buildings in one place and loss of time in
erecting them again in another. The entire
“plant™ s built on a specially constructed
railway ear and the moving is all done by a
switeh engine and regular freight train. On
arrival at destination the plant is side-
trackedd nt =some point convenient to the
work and goes immediately to work.,. The
outfit includes two melting kettles, sand
drier, mixing machine, elevator, conveyors,
hoiler, engine and alr compressor,
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Single Car Asphalt Plant Ready for Use
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HOW CAN THE WEAR ON LOCO-
~ MOTIVE WHEEL TIRES BE
DECREASED?

In 1883 a locowmotive drive wheel carried
13.000 pourds on a 65-pound (per yd.) rail
19,000 miles, wearing away one-sixteenth of
an ineh in thickness, while with the same
lo=g, in 1896 the average wheel carried 20,

0o pounds on o 100-pound  rail, 28,000
wiles,  The reasons for thiz are:  lmproved
stoel, better shaped rails and  wider  rail

Lead. Buat the weight per wheel now is
Jiree times that of 25 yenrs ngo, =0 that
25,000 pounds per wheel, and high speed arve
woenring rails aund tives mwore rapidly than
ever, The question is, “What can be done
in making the steel, to give longer life to
the wheel fires?”

“It has been clearly shown that heat
treatment in the process of the mannfactore
of tires is far more important than slight
difference in chemical composition, " says the
Bailway Age, Experiment has proved that
tires finished when too ot are not stroug.

It has been found that a coarse steel will
give way under a pull more easily than a
fine grained piece  The mner particles do
not geem to be well locked together. A fine,
hard, tough steel will best stand o shock
or strain, beeause it will pass the jar or
strain on to the neighboring parts.  The last
point is illusteated in rifle steel and metal
used for heavy guns. Tires made of conrse
metal, finke while those of fine grain steel
wear sziooth

Concluding, it seems that coarse steel and
methods of its manufacture are to blame for
the rapid wear and breakage of locomotive
tires.

PECULIAR MOTOR VEHICLE
MACHINES
Une of the lmportant possessions in the
Uongo Free State, central Africa, belongs {o
belgium. The transportation facilities are

French Motor Plow for Use In Egypt

limitedd to the Congo river and a few lhan-
flend miles of single track railway. The
trangportation of troops and their supplies
to the interior has proved troublesome. To
improve these conditions the King of bel-
simm hias had built some 15-hp. motor cars,
one of which is shown in an illustration
from the Motor Aze. The difficulty of se-
etiring gasoline is great, so the machines
ure steamers burning wood for fuel. Each
ecar weizhs 2,200 1hs., and will haunl one ton
at 12 miles an honr over rough roads.
Another peculiney motor machine has been
built in Franee for plowing in Egypt. This
is g gasoline machine of 28 hp. which has
n ospeed of 2L miles an hour drawing seven
plows  The plow will do the work of six
teams, il the cost for gazoeline s only
24.50 in Egypt. In this country the same
amonnt of gasoline will cost only $1.35,

A Belgian Motor Wagon In Africa
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SMALL TELEPHONE EXCHANGE
WITHOUT OPERATORS

In the town of Chagrin Falls, O., an auto-
matic telephone exchange haz been in-
gtalled, one lhundred patrons being able to
use the system without the necessity of an
operator, The telephone instrument used
by each subseriber ig shown in the cut  In

Telephone Instrument Used by Subscribers to the
Automatic Exchange

usinz it the receiver iz first taken down,
the pointer is placed at the desired number
of the dial and then released when immedi-
- ately the selector connecis with the desired
line. The exchange comprises a complels
centralized battery system with all the
features of the usual telephone exchange.
At the eentral office the apparatus for each
line consizis of a 100-line zelector with fonr
relavs and two consensers whieh are mount-
o on slanting shelves. The selector com-
prises 4n insulated ring holding 100 pairs
of line terminals. The econnecting arm with-
in is rotated by an electro-magnet. This
antomatic teleplione exchange providez for
hoth a day and night serviee and the cost
of the service is of course notably reduced.
e ——

Brenos Alres, the hest lighted city in the
world, is to diseard itz 3000 horse-drawn
vahs for electric vehicles,

POPULAR MECHANICS

ELECTRIC CURRENT OF 500,000
VYOLTS FAILS TO KILL

Professor Elihu Thomson, of Lyun, Mass,
Iefore the Commercial Club of Boston on
June B, allowed a enrrent of 500,000 voltg of
clectricity to pass through his body amld
then, releasing himself from contact, stepped
forth to laugh at his lhorrified spectutors.
Sparks and darts of fire flashed from the
profesgor’s bedy during the experiment, but
e declares hie suffered not the slizhtest dis-
comfort nor injury. The reason 2,000 volts
will electroeute, while 500,000 volts will not
lsirm, Prof. Thompson explains, iz that
with the weaker current the nerves vibrate
hefore the current and death results; Dhut
a eqrrent of o half million volts vibrates so
quickly that it pas=zes through the body Dbe-
fore the nerves are affected.

ELECTRIC LIGHT IN HUMAN BODY

The surgeon of today iz no longer literally
in the dark in his exploration of the eavities
of the human hody,
come to his assistance and  provided an
electrie light which ean be inserted in the
stomach, for instance. by Insertion through
the monuth and esoplhsigus It ig not, of
conrse, a large are light such as are sus-
pended at street corners but a tiny incan-
descent lamp, whose power is greatly re-
duced by means of a transformer, from the

/] -V

For *lnterior®™ Lighting

ordinary office or house light. The lamp is
inclosed in a small tube which prevents the
wluss zlobe, not mueh larzer than a bean,
from tonching the flesh., A strong reflector
dassists in producing an intensely Lrilliant
light,

Popular Mechanics Will Be Sent to Any Address in the World for One Year Upon

Receipt of $1.00.

Postage Prepaid.

Electrieal seience has .
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THE HARNESSING OF HEAT

PART tH--5tcam

What we ordinarily eall steam is not
steam at all, but shoply a clond of very
gimall particles of water floating in the air.
Steam itself is as colorless and invisible as
air. This can easily be proven by boiling
water in a glasz fask, or even Ly noting the
spice above the wiater in the gauge glasa
npon o boiler,

The most remarkable thing about steam
iz the immense amount of heat it contains.
Water, from which steam is made, i= itself
remarkable for the large amount of heat
it will absorl, To raize one pound of water
from a temperature of 32 deg. Fahrenheit
to 33 dez. Fahrenheit, one heat unit is re-
quired, This unit Is sometimes called the
British Thermal Unit (B. T. U.1 To raise
the  temperature of a pound of water one
degree, requires approximately the same
ginount of beat at all temperantores below
the boiling point. So to raise one pound of
water from 211 deg. F. to 212 deg. . will
require one heat unit, Buot as scon as we
reach o temperatore of 212 dep. F., under
normial conditions, and begin to apply more
heat, the water beging to change from a
liguid to a wvapor; that is, to change from
water to steam.  Now, (he remarkable thing
about the process is this, that while it takes
only one unit of heat to raize the pound of
wiater from 211 deg. to 212 deg. F., it takes
nearly 965 times as much best to change
this =ame pound into the same welght of
steam at the same tomperature.  Because of
the fact that the heat wlhich must be ap-
plied to water to change it into steam, will
not canse a rvise in temperature, this heat
has Leen ecalled “latent” or hidden heat.
The heat absorbed by one pound of water
in converting it into steam at atmospheric
pressure, is sufficient to have melted three
pounds of steel, or thirteen pounds of gold.
The ¢hange from a lguid to a vapor has
can<ed the water to expand so that when
converted into steam it occupies 1,600 times
as much =pace ag it did when in the form
of a Hquid.

It has been stated that steam (=2 formed
when water reaches a temperature of 212
dez. F. This is troe nnder normal condi-
tions of the atmosphere, but not always
true.  If by any means the pressure upon
the water he increased, it will not change
into steam so readily, and we have to heat
it ahove the temperature just mentioned.

If, on the contrary, we decrease the pres-
sure upon the water, it bolls at a lower
temperature. At the top of high moantains,
where the atmospheric pressure is low, the
hoiling takes place at such o low temp.ora-
lure a8 to make cooking more difficult than
under ovdinary conditions. In sugar retin-
eries, where it is necessary to boil a solu-
tion of sugar at an extremely low temper-
ature to aveld burning, the solution is
placed in “wvacuum pans” from which ihe
air is partially exhausted, thus lowering the
loiling point,

In steam boilers, we have a case of ex-
traordinarily high pressures. So we would
expect that the water In a boller would uot
il at as low a temperature as it wonld in
an open vessel, With a gauge pressure of
125 pounds, the temperature of the steam
is in the neighborhood of 352 deg. F. The
water in a boller under these conditions is
far above [ts normal boiling point, and is
only prevented from changing to steam by
reason of the great pressure upon it. Sup-
pose the pressure to be saddenly removed.
The water in the boiler will instantly burst
forth in the form of steam, increasing its
volume many hundreds of times. This ex-
plains the severity of boiler explosions. 1t
i= not =0 much the steam already in the
hoiler that cavses damage as the immense
volume of steam let loose from the onee
imprisoned water, by the rending of the
plates of a boiler.

Heat is a1 form of energy, and as such may
he made to do work. Sinee steam is such
an exeellent absorbent of heat, it may be
made to serve ag an agent for the transfer
of heat, and for the conversion of the en-
erey it holds into useful work. The steam
engine iz slmply a machine in which the
heat  energy resident  in steam is  trans-
formed into the energy of motion. The
problem of the economical design and rou-
ning of a =zfteam engine resolves Itself into
the question of how to use to the best ad-
vantage all the heat in a given amount of
steam.

TUpon being cooled, steam condenses, that
is, changes back to the form of water. It
then gives up all the heat which it absorbed
when vaporized. This explains the severity
of buins cansed by steam, as compared with
thosze from other sources, The Immense
amount of heat given out in condensation
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i the Dbasis for the suceessfal working of
the wany systems of  steam heating of
Limildings,

The =ubject of superbeated steam is oan
interesting one.  This ferm is applicd to
stenm whose temperature has been raised
above that which it would naturally have
for a given pressure. The effect of this is
to add an axtea amount of energy to the
steam, enabling g to do more work with
it, and avoiding some of the difficulties
which are met with in the use of ordinary
steam,  Onpe of these difficulties iz eylinder
condensation in an engine; that is, the con-
densing of the steam az it enters the eylin-
der of an engzine, due lo contact with the

colil walls of the exlinder. Dut the use of
superheated steam brings in other difficul-
Chiet mmong these is the difficulty of
securing proper lubrication at Ligh temper-
atures. It has been found that 400 degrees
ig abont the highest temperature we can
work with m an engine. Now we ¢an se-
cure a temperature of 370 deg. F. in the
steam by the use of ordinary saturated
steam at 150 pounds pressure, 2o that the
advantages gained by the use of superheat-
o steam are not so apparent, when we con-
sider the complication of apparatus it in-
volves and the increased cost and wear of
machinery designed for its use, always im-
portant ifems.

v § e
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A NEW UNDERGROUND CABLE SYSTEM

[Excerpts from Articlo in Electrical Review, London, by Axel Hultman, Manager of the Government Telephone
Ezchange, Stockholm. )

The rapid extension of the telephone early
necessituted the placing of subscribers’ lines
underground, and to-day there is no large
mndern telephone system without under-
ground eables running out of the central
office. Not only town lines, however, have
to be laild in this manner, but also the long-
dlistnnee lines, i. e, the lines hetween cities,
which Dbecome numerous in the neighbor-
hood of important centers, must alzo be laid

S-ﬂ.:t.lnu- of Conduit

in some similar manner, for it becomes im-
possible to build the ever-increasing pole
lines along railways and country roads, es-
pecially as these routes are often occupied
by power circuits.

The numhber of long lines In the neighbor-
hood of Stockholm having become inconven-
lently large, the Swedish Telegraph Admin-
jstration began experimenting in 1802 with
a cheap mode of running lines, and has con-
tinued the experiments ever since.

The ecapaeity of long underground ecircuits

must be kept as low as possible, which in-
volves wide air spaces between conductors,
air being the best of all insulating materials,
The problem is therefore two-fold—

1. To make the conduit cheap and yet
air-tight throughout, and at the same time
to afford a complete mechanical protection
to the conductors,

2. So to place the conductors in the con-
it as to prevent induction and maintain
permanently their relative positions.

While experiments have been made with
lead-covered paper cables containing heavy
copper wires, spaced as far apart as pos-
sible, it is doubtful whether the problem ean
be solved in this manner at a reasonable
cosf, for 1 wiide spacing between wires can-
not be obtained without an inerease of out-
gide diameter and a corresponding increase
of cost; then, again, such heavy lead cables
are difficult to transport and to lay., On the
other hand, in the system whieh I have suc-
ceeded in working out, the conductors can
be spaced as far apart as permitted by the
limits of cost and room availalde in ewch
ecase, and without a considerable inerease in
the cost of materials.

The conduit is an iron pipe laid in cement,
along railroand tracks, close to the surface
of the ground. To maintain the wirves in
place a disk is used which is placed at in-
tervals of two feet. These disks are thread.
ed with the wires at the factory aml wire
nnd disks wound on reels to be drawn into
the conduit Ly hand,

A 1000-ft. section can be drawn into the
conduit in a few minntes.
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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.

HANDY EXTENSION LADDER

A very handy extension ladder can be
niule of 1-in. pipe and the teeth of an old
horse rake, says a correspondent of Domes.
tie Engineering. Take the teeth out of the
rake, heat them in the forge to strengthen
them, but do not Lurn, and ecut them up
into 20-in. lengths, or to the hest advan-
tage. In an 8 or 10-ft. length of 1-in. pipe
punch holes about 12 in. apart and just

Pipe Extension Ladder

Iarge enough to allow driving the pieces
of steel through tight,

Make n double prong of the steel at the
upper end, shaped to hook over a joist or
ather support.
of 1-in. pipe that will serew into a coupling.
Make as many sections of ladder as yon are
apt to need.

P
- -

In England public bhakeries are not al-
lowed to conduct operations nnderground or
in basements, on aecount of =anitary rea-
sons,  If the offense is not corrected after
14 days’ notice fhe owner is arrested and
the place closed.

Weld the prong into a stub,

ROPE SWAB FOR ENGINE ROOM

Cottonn elothesline is the proper rope to
nze for a polishing swab, says a COTTespon-
dent of the Engineers’ Review. Have

=

i 1‘—,'_.—_-‘ iy —=_—"1F.—_;'!1.7_—-__£\ _—:__' .'_-:-___-‘, 5= = o :‘_‘: E
DN NTE |

e
e s

Soft Rope Swab

about five atrands of the rope and twist and

wrap them as shown in the illustration,

Tie the ends securely to prevent raveling.
—*—.'..*.—_

TO SOLDER FAUCETS ON COPPER
KETTLES

Do not use g boss or any kind of a brace
In securing a faucet to a copper kettle,
says 1 correspondent of the Ameriean
Artigan. TInstead, make n tube the size of
the foucet; puoch a number of holes in it:
golder it to the faucet, run it throngh the
kettle and  solder it at the rear of the

Soldering a Faucet on a Copper Kettle
kettle and, also, at the faneet, This is for
roumnd kettles,

Where a kettle is boller-shaped, with a
faucet at one end, make the tube ahout 8
in. long and for the inner end provide a
standard, fastening the standard to the
hottom of the kettle,
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PIPE-BENDING DEVICE

The illustration shows a handy mandrel
or former for bending iron piping while hot,
A lever and roller is used to press it into
shape. Copper piping may be bent while
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Pipe=Bending Appliance

cold in the same way., but should first bhe
filled with molten lead to prevent buckling,
says the Model Engineer. Remove the lead
by heating the pipe.

et

BENDING A SPRING LOOP

It is eas=y to bend o loop on o colled =pring
in the following way, says A -:-nf'rf'ﬂpmlflent
of the American Machinist,

Hold the spring in the left hand so the
first eoil is over the edze of the vize-jaw,
the end of the spring being upward as at
Fig. 1. With a hammer strike a quick blow
on top of the spring, so cansing the first
coil to open out nearly at right angles to

FIG. 4
FIG. 5
the spring (Fig. 2). Catch this first coil in
a wvise, a2 at Fig. 3 (top view); force a

gerew driver in, as shown, and get the coil

POPULAR MECHANICS

set in line (Fig. 4). To set the ear central,
clamp the ear upright in the vise (Fig. )

and, nsing a hammer, punch as  close to
the top of the vise as possible,
CEMENTS FOR STEAM AND WATER

JOINTS

1. Black oxide of manganeze mixed with
sufficient raw lingeed oil to leing it to a
thick paste. Remove pressure from the pipe
and keep sufficiently warm to absorb the
nil while the coment is being applied to the
joint or leak. This cement is recommended
by a correspondent of Machinery, who says
it will be as hard as the iron pipe in 24
honrs,

2, With hoiled linseed oil mix together io
the consistency of putty the following in-
gredients:  Ground litharge, 10 1h.: plaster
of paris. 4 1. vellow ochre, 14 1b.; red lead.
2 1b.: hemp eut in 14-in, lengths, 14 oz

3. Another good cne consists of white
iead, 10 parts: black oxide of manganese,
3 parts; litharze, 1 part. Mix with boiled
linsesd  ofl. Becommended by the Monn-
mentnl News,

N
HOW TO HOLD THE RULING PEN

In ruling. hold the pen at right angles to
e paper, not allowing the point to reach
ont or in from the straight edge, or it will

Hold the Ruling Pen Like This

make a ragged line. If it reaches in, the
ink iz apt 1o run under the straight edge
and make a bluar,
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TO DETERMINE BRAKE HORSE-
POWER

To determine the brake horsepower of an
engine attach cleats of pioe, basswood, or
ather soft wood, to a piece of o belt aml
hang it over the Ayv-wheel a2 shown in the
ilMuestration.  Fill two paint buoekets having
Liandles with small pleces of iron or =mall
stones and attach to the ends of the piece
of belt, When the engine 1= mnning, weight
the Imekets until they balance and the en-
gine is pulling a foll load without decrens-
ing its =pead.  Count the speed, says the
American Miller. while it is running under
this losd, and when satistied you have de-
termined the number of revolutions it will

e

|
Hyetml!
Test of Brake Horsepower

iake under the load, stop the engine amd
weizgh enclh bucket.,

Find the Jdifference in the weight of the
buckets, which is the number of pounds
pulled by the engine  Multiply the cirenm-
ference of the wheel in feet by the num-
ber of poumds pulled, by the number of
revolutions per minute, and divide the prod-
uct by 33,000, The result will be the brake
I""fl'-‘il"]‘lﬂ“'!"'l:'.

With o flywheel 205 ft. in dinmeter, enp-
able of making 300 revolutions per minute
while pulling 52 1b., one would proceel as
Tolloww s

214 ft. %

3.1416-=785 ft.. cirenmference,

Cir. Rev, Lhs,
7.85 fr. 300 = /2
— 27 b .
EERIT]
e —l——

For strafuing paint nses millers’ bolting
cloth,  For ordinary purposes S-cent clieese
cloth will dao,
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SEVERAL METHODS OF MAKING
A SOLID EYE

In making a solid eyve, to upset the ends

of 1the rod= and puneh the eye is o poor

method, gavs a correspondent of the Black-

Making a Solid Eve

sidth amd Wheelwright, as the upsetting
tends to open the fibers of the iron, There

are g pmwber of ways of making a solid
eye, the merits of each depending a good
deal on what the eye is for amd its size.

The rod may be partially up=et and drawn
down, or the eye may be made and welded
on to the bar. In Fig. 1 the eye is made by
bending the rod round to form the eyve, first
drawing the point and welding it at A, As
shown in Fig, 2, a tongued joint iz used,
welded at B B,

P ;

PREPARING TIN ROOFS FOR PAINT

When painting @ new tin roof examine
it first to see whether the tioner has used
rosin or acid in soldering and left some of
vither on the roof. Rosin may be scraped
off with a Enife and acid must be cleaned
off by rubbing the =eams in the tin with
kerosene ofl and then  washing with soap-

suds and rinslng with  clean water.  For
new  tin that  feels  greasy, apply a wash

made of 1 1b. of sal-soda in 6 qt. of water,
Let stand one-half day, then wash tin with

clear water,  The paint will oot =eale off
when this is doepe—Grinnells Hamndbook on
Mainting.

If ¥ou are in the market for any machine
o device and don't know where to get it
write  Popular  Mechanies, Information

freo,
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STARTING THE GAS ENGINE

In =toppiug o gzas englne, after the gas is
turned off the engine makes several revolu-
tions, during which time it is drawing in
air alone.  This Is what counses the trouble
often experienced in starting up again, =ays
the American Telephone Journal, The gas,
when turned on, becomes diluted with the
air already in the eylinder, as well as draw-
ing air in with It

To save trouble, under these conditions,
before starting up turn the fivwheel until
the exhaust vialve i=s wide open and leave
the valve in this position until the bhurned
mixture has had thne to escape.  Moving
the piston back and forth several times will
facilitate matters, also. Then, with the ex-

POPULAR MECHANICS

PORK RINDS FOR PACKING

1 have been an oil pumper in the Indiana
oil flelds for a number of vears, and lave
had  considerable experience, as  well as
trouble, with different kinds of stufog-Lox
packing., old  polish  reds and worn-out
stuffing-boxes, 1 find that the Dbest and
cheapest packing that can be used in water
wells, a packing that will never get hard
and bind in the box, nor wear the polish
rodl, ig common pork rinds,

Cut them in strips about % in. wide, or
use them just as they are cut from  the
mett., Pack by winding them around the
prodish rod till the box 1= full.

If the box is worn much in the bottom,
it is well to put in a bit of bemp or pre-

Exhaust Open to Start

haust open as in the diagram, start the en-
gine, and there will be no difficulty in get-
ting it to go.

il
_——

AN ADJUSTABLE HORSE FOR
PAINT SHOPS

A pair of adjustable horses, like the one
shown in the illustration, will be found con-
venient in many shops, sayvs the Awmerican
Artisan, but especially  in  car-painting
shops, A plank should be laid across to

Adjustable Horse

Torm the staging,  The construction s ex-
plained by the sketeln,

pared  packing  first, to prevent the rinds
from working past the rod into the well.
Just try it once.—Contributed by Bert 1.
Fleming, DPetrolewm, I,

————l——————————

TO EXTERMINATE ANTS

Make a hole about 18 In. deep in the ant
hill by pushing down inte it a stick. Ioto
the hole pour a wineglassful of carbon di-
sulphide, The liguid is highly inflammable,
more &0 than gasoeline, and has a disagree-
able odor, but it kills the ants.—Contrib-
utedd by Henry K. fdgerton, Oconomwowoc,
Wis,

P

LABELING PASTE FOR TIN

Use flour and water to make a stifl paste
and add 2 oz of tartaric acid aml 1 pt. mo-
lasses.  Boil till stiff, then add 10 or 12
ilraps of carbolic acid,

g

Shop Notes for 1905, 200 pages: 385 illus-
trationsg. Price, 50 cents. Send for a copy,
you will never regret it.




s Ex.
Iniet

POPULAR MECHANICS

839

A HOME-MADE FEED-WATER HEATER

Atmoaphere
Valve

el T

e i B e |

i ——

rp—

e 3
'.'.F..--.ﬁ-""—"‘—

s

t=———=

ey o s

e — ey

A
-

[

Home-Made Feed-Water Heater

In Loiler plants where the system of heat-
ing feed water is unsatisfactory, a home-
made feed-water heater utilizing the heat
from the exhaust steam may be substituted
with a great increase of efficiency. A cor-
respondent of Power tells how such a heater
was made for a plant where feed water had
formerly been heated in coils placed in the
stack foundations, The chief steam con-
sumer was a large compressor loeated just
outgide the boiler house and the exhaust
from this compressor amd the feed pump
was sufficient to bring the feed water up
o the desired femperature.

To make the heater a three-ring section of
an old boiler, each sheet or ring being 4 fi.
long was utilized. One end of thig section
lad o dished sheet steel head and the other
end was fitted in like manner. The heater
was to stand upright =0 an 8-in. hole and
an §8-in, tapped flange were put in the center
of the top head as an exhaust vent or out-
let. Into the flange was screwed a plece of
8-in. gas pipe, long enough to extend through
tlie roof and n “elack™ or atmospheric valve
wasg plaeed on top of the pipe (see sketch).

Into one side of the boiler section at the
top wias run a 24-in. nipple plugged at one
end, This earried the water into the heater,
delivering it through 50 or more 14-in. holes
drilled in the lower half from which the
water dropped upon a series of fourteen
pans arranged consecutively, as shown.

The lowest of these pans was just above
the middle of the heater, and the exhaust
wis run in at about the middle, and here,
also, wis placed a door 12 by 24 in. Just
below the door was placed an old fine-mesh
gereen to prevent foreign gnbstances from
reaching the pump. The outlet 1o the pump
was placed 10 in. ahove the bottom, and
in the center of the hottom was put a 2-in.
blow-off which is opened daily to get rid of
any deposit. A copper-ball float, attached
hw a reach rod through a small brass
pushed hole in the top operated a lever
which controlled the regulating valve and
kept the water level just below the screem.
A double-ported regulating valve was nzed—
heing substituted for a 914-in, gate valve
formerly tried, hut which did not give good
gervice.

This heater is self-regulating, and reli-
able. Tt takes the mud ont of the water,
and the average temperature maintained is
504° Fahr. The total cost of the heater in
pliee was just $1556.
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This deviee which was milt by the mas-
ter mechanic of the Union Eleetrie Co., Du-
bugue, Ia., is deseribed in the Street Hail-
way Review as follows:

An arched bhar terminates in journals ou
which are mounted the wheels, the rodius
of the arch being zreat enongh fo let the
bugey run over any of the armatures used.

CONVENIENT ARMATURE CARRIAGE

Ta the top of the arch is fastened rigidly a
long bar which is the longitudinal member
of the buggy., For supporting the armature,
there are two rods depending from the
straight bar, each having a hook at the
loower emd. One of these rods s righdly Fast-
ened to the long bhar, while the other iz at-
tached to an eyvebolt and i= free fo swing,

i s
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HOW TO MAKE A SHOW WINDOW
FOUNTAIN

A Tountain that will throw a stream 12
in. high for six hours and which can then
be started again, using the same water, s
very simple In principle and construction
and makes an attractive feature for o show
window. The fountain way be constructed
entirely of sheet metal, or may have woolen
supports, says the Metal Worker. The one
illustrated bere has the wooden sapports.

Fig. 1 shows the details of construction,
To muke the bodies of the reservoirs 13 ol
C. procure 4 sheet of roofing tin 20x28 in.,
cut into two pieces L0x28 in. and bemd to
shape. Form the tin tubes H, H, F, F, G, G
on a gutter beader and solder them perfect-
Iy tight. Use an ordinary 12-in. wash basin
for the part A, and make a 2-in. hole in the
bottom of it, under which screw a 14 in.
can serew top, N, Adjust the overflow pipe
H so that it extends fhrough a hole in the
can screw under the Dbasin through reser-
voir B, to within 14 in. of the lbottom of
reservoir C. Arrange tube Flo extend from
within 1 in. of the top of reservoir B
through regervoir 13, through can screw K,
into reservoir ¢ for 14 In. Have tube G,
from within 14 in. of the hottom of reservoir
B, extend upward throngh can screw N, and

end in o nozzle even with the top of the
Dasin, At L insert n 1-in. tube, fitted with
a small gerew ean top, for filling the upper
reservolr., Use leather washers with o¢an
sorews amd make all Joints and seams alr-
“gllt-

Make a cireular top. M, with a wired tin
rim 1 in. high. Shape the three wooden
ieg= as illustrated amd mount the reservoir
within., The civeular top, M, will serve as
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a flower stand in decorating. The fountain
is now ready to operate.

Fill reservoir B through tube 1. with
water, serew top on L, tightly, and fill the
hasin  with water. The water will pass
through tube H, force the air through tube
F to the top of reservoir B and the pressure
so created will foree the water from reser-
voir B up tube G to spout out at the top
in a tiny fountain. The falling water is
carried from the basin by tube H to reser-
voir © until this reservoir contains all the
water., Then the water may be drawn off
at faueet J, and the upper reserveir refilled.

The nozzle for the tube G may be wade
of a hollow nickel stove knob and a smail
serew can punctured at the top with a hole
not larger than a common sewing needle,
The reservoirs can be larger if desired,

=

MACHINE FOR DIGGING GRASS
ROOTS

The Department of Agriculture gives de-
iails of two handy machines for disginge
These machines are

orinss roots, very ef-

Digs Out Urass Roots
fective and ean be rigged out at any hlack-
smith shop by taking a cultivator frame
and making the teeth required as shown
in thie cut.

- -»

Last year this country mined 27,664,330
long tons of iron ore which was a decrease
of over 7,000,000 tons over the previons
YL,

- -

The “*Virginian,” the new Alan turbine
steamaliip, broke the recomd for trans-At-
lantie trips from land to Iand by 20 hours
recently.  The vessel’s time was 100 hours.
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THE VIAGRAPH AND HOW IT
WORKS

The viagraph is an instrument which,
when drawn along over the surface of a
road, furnishes an exact profile of the road
surface, showing its elevations and inclines
with acceurate measurements as to the lo-
cality and amount of any unevenness, It
was invented by John Brown, of Ireland,
and was first tried on the Belfast and Lis-
bon road in 1898, America, notorious for
having the worst roads in the world, has
given little attention to the viagraph or any
other invention that would aid in the es-
tablishment of good roads. The Motor
News, of Dublin, says:

The viagraph is in prinecipie a straight
edge applied continuously to the road sur-
face, along which it may be drawn for

{first) recording on paper a profile of the
and {second)

road surface, indicating a

PLAN
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unevenneszes indicated on the diagram. Each
descent of the road wheel into a rut or cup
causes this counter to register the amount
of the drop, the reading being given in feet
per mile of road. The distanee s measured
off automatically by an ingenions mechani-
cal arrangement which rings a bell when
the 88 yards have been traversed.

N

HOW TO CLEAN TRACINGS

Tracings that are badly =oiled with grease
gpotg or other dirt may be nicely cleaned
with kerosene. Tack the tracing to a boamnd
and apply the kerosene zently, but liber-
dally, to the surface, allowing it to soak a
short time, and then drying off with a cleaun
rag. Twrn the tracing over amd treat the
other side in the same manner. Dry it on
the radiator; Ht can be safely done. The
polish will not he removed from either side
of the tracing

The Yiagraph

numerical index of the unevenness of the
surface,

A lever, pivoted to the main frame, ear-
ries on its free end a serrated wheel, near
the middle of the apparatus, While the main
frame in being drawn along the road pre-
serves a sufficlently even line, this road
wheel rises and falls over all the uneven-
nesses of the surfaces, carrving with it the
lever and thereby transmitting its move-
ments by means of a link to a second lever
carrying a penecil, which marks the full am-
plitude of these motions on the paper pass-
ing round the drum. While the motion of
the pencil takes place in a vertical direction,
the paper on which it marks is carried
under it by the drum, which is rotated by
a worm and wheel helow it, connected by a
gshaft and bevel gear with the road wheel.
The result is a profile of the road gear sur-
face, of which the =eale is full size wver-
tieally, and % inch to one foot longitud-
inally. A second pencil draws a datum line
corresponding to that which the indiecating
pencil would produce from a perfectly even
road. TFrom this ecan he measured the
depths of the ruts or “cups" or other

A HANDY GLASS CUTTER

A deviee for eutting off page  glasses,
which works almost as good as a first class
dianmond, is made of a plece of round -in.
tool steel, says a correspondent of the En-
sineers’ Review.

Bend the steel and bring to a sharp point
as shown in the illustration and then tem-
per in ofl.  Make a gonge oollar as at A,
with a projection at oue end to more than

LY

%

Water Glass Cuotter
iover the end of the glass. Hold the gage
in place with a screw.

To use the device with a glass, let us say,
14 in. longer than required, slip the gage,
A, up on the cutter till 14 In. from the cut-
ting point and turp the instrument around
in the glass,
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HOW TO BUILD AN OVERSHOT WATER WHEEL

In building a water wheel, the “overshot”
wheel, or one taking water at the top, is the
most powerful, the cheapest, and Dbest
adapted to ordinary requirements. The
construction of an overshot wheel is very
simple, though eacl individual builder must
proportion its size to the fall of water avail-
able to bim, and the amount of power he de-
sires to obtain,

A 15-Tt, fall would require a wheel about

Fig. 1

10 fi. in diameter, and the space between
the buckets must be equal in order to keep
up a steady motion, while each person must
adapt the depth of the buckets to the vol-
ume of the water., Hardwood should be
used for the whole structure., Oak is the
best wood for the purpose, but if this can-
not be obtained, hard rock ash or hard rock
maple may be uged for the more important
parts,

The first part to make is the shaft, Fig. 1;

with a

gides and
gquare lhole in the ends, as at C, for the

make this with elght

“rndgeons” or journal pieces, Fasten these
pieces in the shaft by means of bolts passed
through holes at D D, Near the ends of the
shaft, fasten by wooden dowels, blocks, as
at E, E, ete,, and just within these blocks
place other blocks, F, F. ete., fastened hy
dowels also; the bloeks on one end being
on oppoesite edges of the planes of the shaft
to those of the other. These smaller blocks
are for the purpose of securing the feet of
the diagonal braces, which assist in holding

adjusting on the shaft.

the spokes of the wheel upright; they are
placed on opposite edges of the planes to
permit the stays to cross without interfer-
ing. To prevent the shaft’s splitting, place

an fron band, G, 2 in. or more wide and 14
in. or more thick on each end, and secure
cach band with four lag screws on alternate
A shaft from 18 to 24 in. long is of
The use of wooden dowels is
spiking

planes,
a good size,
better than

for fastenlng blocks,

— o —

et

cte, says a correspondent of the Blacksmith
and Wheelwright, as the dowels swell amd
shrink with the wood of other parts and
vive off no ruast.

To make the hubs, Fig. 2, of  whieh
there should be an inner and an outer one
for each end of the shaft, frame cach of
them together in four pieces in the Torm of
a square as shown by the dotted lines in
Fig. 2, and cut the hole the proper size for
The hubs may be

Fig. 4 c

left square or rounded off, as desired. Make
holes as at X, X, X, ete., for securing the
spokes to the face. Plare 1he inner hubs
on the shaft first and secure them to the
blocks, E, by means of dowels at the holes,
x.

Fasten the spokes, ¢, ¢, C, Fig. 3, to the
inner hub and then put on the outer hub
{A, Fig. 3), and fasten it at X, X, X, ete.,
to the spokes and inner hub. The outer
rim (D, Fig. 3), may now be put on. This
rim should be decp enough to  form  the
outer ends of the buckets, In the inner rim,
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E, the outer periphery equals the inner peri-
phery of the onter vim, I, and this inner rim
is used to fasten the sheathing, T, which
forms the hottoms of the lmckets, to. Fast-
en the inner rim, E, in place on the wheel

_— e

be at least 2% in, in diameter. Secure short
posts to the “mill” posts outside and then
secure g transverse plece into which to fas-
ten the boxes. 0il may be fed through a
metal tube from the top,

and sheath it with tongue and grooved Lard-
wood pieces 114 in. or more thick, and dow-
eled in place. Fasten on eleats (F, F, F, ete.,
Fig., 3), running all the way across and
gecure them to sheathing with dowels,

A section of a bucket is shown at G, K,
Fasten the hottowm of the bucket, G, to the
cleats, 7, and the outer web, K, of the buck-
et, to the rim, 13, and the inside weh or hot-
tom, F. An iron band, L. on the outer rim
and covering the outer web of the bucket
one inech, may be used as an additional =e-
curity, if desired. Blocks for supporting
buckets are shown in Fig. 4. The form of
block at A may be fastened to the inner side
of the rim: the one at B may be nzged at the
center. The surfaces, G and K, wounld sup-
port the webs of the bucket marked G and
K in Fig. 3. To conform with the sheath-
ing, the zide, S, of the block, B, is eut with
i sweep, Fig, 3 shows sueh blocks in posi-
tion at N and 1°,

The diagonal stays for supporting the
spokes are shown in the seetional view at
Fig. 3. M iz the shaft, ¢ the spoke, and J
the stay from shaft to spoke. In Fig. 4,
ut O is shown the gudgeon pin or journal.
The squarve part, T, i= let into the end of the
shaft and is held by the holt passing throngh

For transmitting the power of the wheel,
Fasten a gear wheel to one end of the shaft
outside the spokes. Probably the best means
is 1o zecure an eccentric disk or wheel to
the end of the shaft and use a wooden pit-
man ot connecting rod to apply to the ma-
chinery above. The power developed by
sueh a wheel depends on the volume and
fall of the water.

il

FILLER FOR HARDWOOD

Make a very thick paste of boiled linseed
oil and powdered starch; add a little japan
and then with oil of turpentine reduce to
working consistency.  For dark ash and
chestnut, a<dd a little raw sienna, says the
Master Painter; for walnut, add burnt um-
ber and a little Venetian red.  For white
oulk or white ash no eolor is required; for
other woods, use enough color to cover the
white of the stareh. Apply with a brush
or rag:; let stand a few davs, then samd-
[ per,

—_— ——— —

A grease spot on wood ean be removed by
vsing o =altpeter or a thin e wash, then
ringing with clear water. 1If necessary, re-

the ghaft and gudgeon at . The iron gshould ¢ peat the process,
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REPAIRING CHAIRS

For repaiving chaics and other lizht arti-
cles of furniture, there are several little de-
vices that may Dbe purchased at the hawmd-
ware store more cheaply than they can he
made and thus insure o neater job.

The Dowel Fastener

Among these, says the Furniture Journal,
is the dowel fastener, a small barbed pieee
of steel which is driven in  Dbeside the
dowel pin and prevents its coming ot
Mending plates of #teel with conntersunk
holes are convenient, also, and for holding
legs in chairs a piece of steel with a sharp
point for driving into the chair leg and a

845

VALVE OPENING AND CLOSING
DEVICE

A vilve that had to be opened several
times every day was very difficnlt to get al,
heing in the position shown in the sketeh.
A correspondent of the Engineers’ Review

Valve Opening and Closing Device

tells how he rigged up a deviee by which
the valve could be opened or closed with-
ont elimbing up to it on a ladder.

A wooden wheel, flanged, was turned and
bolted to the valve wheel, as at C, with 14-
i, bolts, havinge the heads cnt off and Dent
in the shape of a hook, in onler fo lap
around the arms of the valve wheel, A

Corner lrons for

gerew hole to fasten it to the seat of the
chair is provided. There are various sizes
and shapes of corner irons for strengthening
wenk places.

il o
-

PASTE THAT WILL NOT SOUR

A paste that will not sour, siys a corre-
spondent of the Master Painter, is com-
posed of 3 qt. flour, 3 teaspoonfuls powdersd
alum amd 14 teaspoonful  powdered  blue
vitriol, Mix in drey state and n:ake in the
usmal way.,  Safe to make up a barrel of
this paste at a time.

Bracing Chair Legs

Jength of #%-in. rope was wound around the
wooden wheel, giving it enough  turns 1o
apen or close the valve withowl having the
rope bring upon the part of the valve (o
which the pulley was fastened.  Small pul-
loys, D, D, were suspended from the bean
by screws and the rope passed over these,
as shown, to bring it down within easy
reqach and prevent its running off the pualley.
An emdless rope was us=zed and by pulling
one wiay or another on it the valve can L
npened or closed as desired.
-

Has your boy a copy of “Mechanies for

Young America”™? Only 25 cents,
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ANOTHER AUTOMATIC FURNACE
TENDER

As nearly all turnnees have o lever, B,
Fig, 1, to close the draft and open the check
when the steam reaches the point set for,
Fir. 1 will bhe easily understood.

POPULAR MECHANICS

TO SOFTEN DRIED PUTTY

Putly dbat has dried luod as rock can be
softened as follows:  Pound it with g com-
mon hammer on g smooth, hard  sarface,
add a little lingeed oil and it can then be
worked with the hands easily and will bhe

J B
d I
7 / r
Jg\c
DY F
A A E
Fig. 1
t |
Fig. 2 A

The arrangement in Filg. 2 is intended &
b placed at about the point J in Fig. 1. 1t
consists of an upright 1 in. by 3 in, having
a shelf I, on which the clock is to Le set,
nailed to it. The levers, E and F, are both
of band ivon, though wood could be used
if preferred. A slit iz s=awed In a small
gpool, so0 it can be pushed on the alarm
wind and the apparatus is then set as in-
dicated, the lever B belng placed under the
outer end of F, the alarm set for the time
desired, and a small string run from F to
the spool on the alarm at 1. When the
alarm goes off, the string pulls F from K
and E falls to a perpendicular position re-
leasing B, thus closing check.  This deviee
e¢an be rigged up in two hours, is simple
amnd one ean alwars be sure of a fire.—Con-
tributed by H. E. Gregory, Waverly, N. Y.

WATERPROOF CEMENT RECIPES

1. White lead, red lead amd holled oil
mixed together with o good size to the con-
sistency of putty.

2, Dissalve 1 oz powdered resin in 10 oz,
girong ammonia amd add 5 parts gelatine
and n 1-part seolution of acid chromate of
lime.

3. For a waterproof paste cement, add to
hot starch paste one-half its weight of tur-
pentine and a small piece of alum,

4. For lining cisterns, make into a paste
with hoiled oil, 2 parts each of powdered
brick, gquicklime and wood ashes,

s good as when fresh.—Contributed Ty 1,
N, PPond, Topeka, Kan.

FORGING A LUMBER DOG

The Immber dog shown in the sketeh is
made of steel Wx2x13 in., punched at one
end and drawn ont as if for sharpening a
chizel. It is then bent about two-thirds
of the way round and the back drawn down

Forging a Lumber Dog

as thin as pessible, but still leaving the
point full width of the steel, or 3 In, This
kind of dog is commonly used in Oregon,
gays a correspondent of the Blacksmith and
Wheelwrizht.

—_— —

TO DEODORIZE BENZINE
To 1 gal. benzine add 3 oz quicklime.
Shake well; let lime settle; pour off and
filter the benzine,
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AN AIR-BOUND PIPE LINE

some timwe ago I laid a line of 4-In. pipe
about 3,000 fi. long, says a correspondent
of Power., The first 1,000 ft. gave me a
fall of 530 ft.; the rest of it was cowmpara-
tively level. As the pressure was not re-
aquired and some of the pipe not very good,
I did not put in any valve, but piped direet
to a tank having a large enough overflow
to take care of any excess In case of the
mill shutting down. When everything was
completed, the water was turned in, and
after waiting some {ime we were somewhat
surprisedl that no water came to the mill
I had had a similar experience before, but
never when there had been so much pres-
sure, and was inclined to think something
had gotten into the pipe. However, | took
a sharp pick and hunted the high places.
When I found one very prominent, I stuck
the pick into it. After finding about a dozen
of them, the water came all right. T have
ginee lowered the lgh places when possail-
ble, and put in peteocks where 1 could
not level the pipe, amd have had no more
troulile.

el
- -

STEAMING OUT SPLINTERS

When a splinter has been driven into the
band it can be extracted by steam. Fill
a8 wide-mouthed bottle nearly full of hot
wuter, place the injured part over the mouth
and press it slightly. The aection thus pro-
dueed will draw the flesh down, and in a
minute or two the steam will extract the
gplinter, algo the inflammation. Try it and
be convineeld.—Natlonal Magazine for June,

HOW TO RESPOKE A METAL
WHEEL

For a threshing machine wheel, 5%-in. iron
rod is the stock to use. Cut the spokes 14-
in. longer than the required length and ap-
et them In the hnb, marking each one so
it will be put in the right place. Cut
threads at the onter ends of the spokes and
uge jam-nuts,

Drive the spokes in the hub and true up
the wheel with jam-puts, tapping the spokes
in the meantime. When troe. head the
gspokes and see that all the nuts are tight.
A correspondent of the American Black-
gmith gays he respoked a wheel of a 50.000-
lh. threshing machine in this way four
voars ago and that it is solid yet.

Spokes can he removed from buggy
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wheels by the following wethod:  Place
the spoke in the vise with the inslde of the
wheel up; place a short block of wood
against the hub above the spoke and strike
with a 6-1b. sledee, One blow will bring
it. A piece of felt will protect the paint.

- .
- -

HAND PUNCH FOR SHEET METAL

This device for punching holes in sheet
metal is extremely simple and will be found
a great convenience to those who possess
uo punching machine, says a correspondent
of the Ameriean Machinist. The guide con-
P

Drive Punch

,_Sm_t%‘l_ —— D

Stock

Convenlent Hand Punch

gigts of a bit of steel doubled over with a

free hole dreilled through the ends,  The
illastration is self-explanatory.

That device that saved you so much
trouble the other day would help your

hrother mechanie, if he but knew about it
Send us n sketeh and brief deseription.

il
.ty

A blueprint Iz ready for washing when
i slightly moistened finger touched to it
leaves a1 mark nearly purple.

et

Coal containing a large amount of car-
hon gives the best heat; the oxyzen being
comhbined with hydrogen as water Iz of no
value., An excess of hydrogen in gas coals,
however, {s an important item in the pro-
duction of heat.
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HOW TO MAKE AN AUTOMATIC
BAGGER

The sheteh shows an automatic  bagger
for elevators and mills that will {11 three
bags in  succession  withoul attendance,
The deviee 15 very simple in constraction
and works as follows:

The =tock falling

through  the central

Automatic Bagger

gpout fills bag No. 1 first and backing up
in the spout forces valve No. 1 in the spout
leading to bag No. 2 up and fills No, 2. Ob.
gerve that valve Noo 2 is higher than valve
No. 1. When bag No. 2 is filled, the stock
will he at suitable height to 11ft valve No.
2 and fill bag No. 3. The stock is then shut

oft and empty bags replaced for the filled
ones—Contributed by . 5 Cumnenings, 283
Forsvih Ave. Detroit, Mich.
b
RUNNING THE LATHE WITH A
MOTOR

The aceommpanying illustration shows how
Fugene F. Tattle, Jr., of Newark, Ohio, con-
necled up 0 small footpower womd-turninge
Iathe with a %-bhp. eleetric motor.  The
Lithe treadle, T, was disconnected from the
Aywheel, and the flywheel was then helted
to the wotor, M., On the base of the motor
wils mounted g oone-point =witel, S, which
wias connected up as indicated.

A =mall pulley, 1Y, large onough to turn
in the place where the driving rod works
on the trewmdle, T, was made and put in place
and a cord, O, was run frow the switch, S,
throngh a scerew-eye, K, under the pulley
and up to the bed of the iathe, where it was
fastened at F When the front of the
treadle is depressed it pulls on the eord,
, and opens 1bhe switch, The switelh s
clozed by another cownd, O, ronning from
the switel direct to the pulley where it is
fastened at the side of the puolley. This
string must be kept tight to give satisface-
tory results. The switeh way be obtained
of any electrical dealer and should have a
117 or 2-in. spark gap when opened. The
arrangement  has been in use two  years
with no repairs, exeepting new cords.

Motor Coentroller for Lathe
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A HANDY SCAFFOLD BRACKET

In the scaffold bracket illustrated here,
A A are pieces of 3x4; BB, pieces of ineh
board, and C is a long pole used to elevate
the bracket to sowme high or difficultly

A Handy Scafiold Bracket

reached part of a bailding where it i= to he
used. The foot of the pole, says the Master
Minter, may be secured by o stake driven
into the ground, Two or three poles, with a
board or more aeross, ean be raiged simulta-
neously and o safe seaffold is up ready for
=i,

g

HOW TO CUT AND APPLY GASKETS

There are a few simple kinks which, if
observed in cutting and applying zaskets,
will make the work much easier, says
correspondent of Machinery., While ecut-
ting the rubber, have a dish of water ot
hand and keep weitting the catter.  FExeel-
et resnlts mav be obtained by this meth-
od on rubboer gaskets 1 ine thick., A gasket

el PAPZR

Methoa of Inserting Gasket

MECHANICS LR

will be muell more easily removed should
the joint break, if the flanges are chalked
at the time the gasket i= put in place.

Where too flanges cannot be separited
any great distance and therr is trouble in
inserting  the gasket, place it between a
folded sheet of paper asg shown in the
sketeh, and it will go in more easily.  After
some of the bolts have been entered, fear
out the paper,

BABBITT JOURNAL BOX KINK

A habbitt journal hox with a Drass wenr-
ing surface for either large or small shatts,
may be made as follows:

Hawve the brass of suitable thickness aml
length for Dending arvound the shaft, and at

VERTICAL Sor ADJUSTING BOLT

BRASS FLATE
N

FROTECTING
gLOC

WEARING SURFACE

[Py |

ERASS F'I.iﬁTE

RIVETS

o

Adjustable Journal Box

the center of the plate Oeill amd counter
sink  holes for soft metal rivets, having
heads that project slightly, so the filling
of metal ean take hold., The countersink Is
for the small end of the rivet, Smooth
down to fit shaft, amnd in case of rivels
being too Inrge, after bending follow up the
dents near the rivets with gentle tapping.
Where the shaft ean be had of suitable
temperature the smooth plkate ean he treated
in the uzual way by =soldering on the nn-
tler #ide pmd near the rivets, Alter filling
with the Labibitt moetal, et amd then
file off any =arplus brass, Then, in ease of

('i'llll
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overheating, the rivets will hold the brass,

if the heads project far enough., This box

may not be suitable for all shafts, such as

conical shapes, ete.—Contributed by August

Rinne, 937 Alameda St., Los Angeles, Cal.
e

WANTS TROUBLE ALART1 PLAN

The aceompanying sketeh ig sent us by
W. Willinms=, of 100 Stockion St, Brooklyn,

L

X

I { [
™
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SPARKING 2 2

(VT

. BATTERY

—E

N. Y., and i= a plan of an electric gas-light-
ing system of five burners, which he has
installed in his house. Mr. Williams wishes
to know how to conmect a bell with this
gystem, 2o that, if there is any trouble on
the line—a short cireuit or a ground—the
alarm will sound. Can any one offer a sug-

GAS PIPFE f)}

What's the Matter P

gestiont With the wiring Indicated the
alarm  worked for awhile, but finally
stopped,

—  dr—— -

HOW TO MAKE GRAFTING WAX

A good grafting wax can bhe made by
hreaking up fine 4 parts resin and 2 parts
beeswax and melting them with 1 part of
tallow or lnseed oil. When thoroughly
melted, pour the liguid into a vesse]l of
cold water., When it s hard enough to
handle, take it ont and pull and work it
until it becomes tongh and of the color of

POPULAR MECHANICS

very light manila paper. The wax may be
applied hot with a brush, says a bulletin
of the Department of Agriculture, but care
must be taken to avoid injury. If applied
by hand, first grease the hands with tallow.
Spread the wax over all cut or exposed
surfaces anid press closely, so that when
cool it will form a coating impervious to
air or molsture,

To make waxed string, put a ball of No.
18 knitting cotton inte a kettle of melted
grafting wax., In five minutes the cotton
will be thorounghly saturated and will re-
main suitable for use indefinitely.

e ——

SHADE FOR ELECTRIC LIGHT

Procure a plece of tin of suitable size and
strike out a circle on it about § or 10 in.
in dlameter, and a smaller eircle 114 in, in
dismeter in the center of the first circle, as
shown in Fig. 1. Cut out the large circle
with a pair of shears and cut an opening
in It, a& shown at A, Fig. 1

Punch out the center cirele by means of
# punch and finish it round with =2 file.
Fold the edges together and solder or rivet,

Fig 3

as in Fig. 2. To adjust the shade 1o the
lamp, put the lamp up Inslde the shade, so
that the end that screws into the socket
projects through the opening at the top
and then screw the lamp into the socket.
The large part of the lamp will prevent the
shade from coming off (Fig. 3.) Such a
shade iz cheap, easy to make and answers
all purposes, The exterior of the =shade
may be painted green if desired.—Contrib-
uted by W, 0. Snttery, Fmsworth, Pa.
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HOW TO MAKE A TOY BATTERY MOTOR LIFT A 10-LB. WEIGHT

dwedch

Qxle onwhiedr) strtng ina,

Mo

i

3?&1*39 Beit”

The materials neeessary are a small bat-
tery motor, three or four cells of batteries,
an old clockwork, and a board about 12 in.
long and 6 in. wide, Remove the main-
spring from the clockwork and make a small
pulley and fasten it on the axle of the
smallest wheel in the mechanism.

Fasten the clockwork on one end of the
board in such position that the large wheel
will project over the edge. Place the motor
ot the board about ¢ in. from the clock-

work and connect the pulley of the motor
pulley in the

with the clockwork by a

Pulle

=
Top Uzew

est whieel of
Clock Has—

Smatl paalley allached & smallest
Whecl e clock works

TO RENEW OLD DRY BATTERIES

Remove the paper that covers the eell and
knock several good-sized holes in the zine
shell, Place the battery in o glass jar, fill
it two-thirds full of strong sal ammoniae
{or salt) solution and connect the terminals
to whatever apparatus the current is to be
usedd for. . A few drops of sulphuric acid
quickens and improves the action. The out-
put of the cell will e nearly as great as
when the battery was first bhought.—Con-
tributed Ly C. W, Arbitt, Austin, Texas.

Shaall-

.ﬁ{?ﬂ'ﬁ-ﬁ

e Veew

string belt. Now fasten a piece of strong
cord or chalkline to the axle of the large
wheel of the eclockwork and put a welght
of about 10 or 12 1b. on the end of the string.
Using three or four batteries, the motor
will lift the weight up to the level of the
clockwork withont dificulty, This experiment
demonstrates the power of gearing.—Con-
teibted by W 1L Slattery, Fmsworth, Pa.

)
105

WEATHERPROOFING FOR TENTS

Diszolve 4 oz, sulphate of zine in 10 gal
water: add 14 1h. sal-sodag stiv well until

dizenlved and ndd 14 oz, tartarvie acid. Puat
the tent eover in this salution and let lie
94 hre. Take out (do not wring it) and

hang up to dry—Grinnell’s Hand Book on
Painting.
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HOW TO MAKE AN ELECTRIC FURNACE REGULATOR

We have a farnace in our house aud a part
of my work each evening lnst winter was to
go down in the basement at 9 o'clock, Gll the
furunee with coal for the night and stay
there until it was burning in gosd shape,
then to close the draft door. As this per-
formanece requires from twenty to thirty
minutes [ concluded to make a self-neting
device which would elose the draft and
leave the furnace safe, without any further
uitention on my part, after putting in the
coinl amd opening It up to burn. As some
other boyvs may like to build the =ame regua-
lator T will tell jusi how to make one and
how it operates,

teferring to Fig. 1, you will spe o straight
vord iz attached to the dreaft door of the
furnace D, amd is ran over the palley P and
finally is attached to a small piece of iron
H., This piece of fron iz hinged to [ To
the other side of H another cord ¢ iz fas-
tened, which pas=es over the pulley N and
terminates in any convenient place in the
rooms above, This piece of iron H iz held

Now U i a coil
B s an armature

in place by the release A.
of wire from a door bell,
which works A on pivet J. M is a U-tube,
filled with mercury., one  end being  con-
nected to n lalf liter glass flask F by the
tube T, and the other end terminates in an
overflow tube 0. B is a battery of three
ehromate eells which are connected up
with the € and the platinum points 1-2,
which are fased into the U-tube.

On fixing the furnace the fron piece H
takes position X, this being the normal posi-
tion when draft door D is elosed. On oarriv-
ing upstairs 1 pull the cord G, which causes
the plece H to become fixed in the vertical
position by menns of A, This opens the
draft door at the zame time. XNow when
the furnace heatz up =ufficiently it canses
the ale to expand in F, which canses the
mercury in M to rise a little above the point
2, This immediately causes a current to
flow through C which in turn draws R
towards it, raises A ol eanses H to drop to
position X.  This shuts the furnace door.

T
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Now the furnace, of course, cools down, thus
causing the alr in F to contract sl conse-
quently opening the cireuit through ¢, If
ut any time the fornace should overheat,
the raising of A, on which is grounded o
wire frow o signal bell upstairs, will make
n cirenit through the bell by means of the
point Z and wire leading therefrom. This
bell also serves to tell me whether H has
dropped or not.  This same device of regn-
lating the draft D ean be used to regulate
the damper, found on the coal doors of most
furnaces, by simply fusing a platinum point
oin the other side of M and changing the
cord which is attached to D, A two-contact
switch could also be jnserted to throw con-
nections from 2 to 3. It would work in this
manner: The damper door, of course, which
keeps a low fire, would he up in a position
gimilar to D:; on the furnace cooling too
much, connection, due o contracting of air
In F, would be made through 2 and O, eaus-
Ing H to drop. thus cloging door. This sim-
ple deviee worked very well all last winter
and gave me no trouble whatever.

If you cannot readily proeuare o U-tulwe,
you can make one, as I did, and the work
is interesting,

The U-tube is constructed in the following
manner. A glass tube i{s closed at one end.
This i= done by helding the tube in one
corner of a gas flamwe, romewhat near the
dark aren (A, Fig. 2), and constantly turn-
ing the tube, when it will be found that the
rlnsgs has melted together, Now, after it
Iz enol, about 3 or 4 inches from the sealed
end, the tube is held steadily so that the
flame will heat one small portion (B, Fig.
2y, After this small portion s heated blow
into the tube, not very hard, but just
enongh to eause tube to bualge out. Allow
to cool. Then reheat the small bulged por-
tion. blow quite hard, so that the glass will
be blown out at this point, forming a samall
hole, Now insert about a half inch of plat
inom wire and reheat, holding platinum
wite by means of a small pliers so that it
will e partly in the tube and partly with-
out. The platinum will stick to the glass,
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and If glass is suffielently heated one will be
able to pull it, by means of pliers, from one
side of the hole to the other, thus sealine
the wire into the tube,  Aunother wire iy
s led in the same way abont an ineh from
the first, Now, to bend the tube, one must
hold it, with both hands, in the flome and
turn constantly until soft.  Quickly with-
dreaw  from fame and bend, just as yon
waonlil a piece of copper wire,  Allow to cool
slowly.

The several tubes are connected with a
short piece of rubber tobing,

The total cost of materinls for constroct-
ing the apparatus complete will not cost
over one dollar—they cost me sixty cents.—
Contributed by M. G. RKopf, Lewis Institute,
{hicago.

ik .

HOW TO MAKE A SIMPLE FIRE
ALARM

A fire glarm which is both inexpensive
and simple in construction iz shown in the
fllustration. Its parts are as follows:

A, small piece of wood; B, block of wood
nailed to A; S, 8, two pieces of sheet brass
about 14 in. wide, bent iuto n hook at each
end; P, P, binding posts fastening the
springs 8, S, to block B, so that they come
in contact at C. W Iz a piece of wax erayon
just long enough to break the contact at O
when inserted as shown in the illustration.

When these parts have been put together
in the manner described, connect the deviee
in cirenit with an electrie bell, and place it
beliimd a stove,  When the stove becomes
oo Lot the wax will melt at the ends, allow-
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Simple Fire Alarm

ing the springs to contact at O, and the
wlarm bell will ring—Contributed by J. R
Comstock, Mechaniesburg, Pa.

i i

A speed of 83 miles an hour was made in
a test of an electrie locomofive pulling a
heavy train on the New York Central re-
cently.
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HOW TO MAKE A BELL TENT

Cheaper Than Buying a Tent and Just as Good

A bell tent i= eas=ily made amd is nlee for
lawns, as well as for a hoy's camping out-
tit. The illustrations show a plan of a
tent 14 ri. in diameter. To make such a
tent, procure unbleached tent duck, which
is the wvery best material for the puarpose,
sayvs the Cleveli:ud Plain Dealer. Aake 22
sections, shaped like Fig 3, cach 10 ft. 6 in.
long and 2 ft. 2 in. wide at the Dbottom,
tupering in a straight line to a point at the
top. These dimensions allow for the Iaid
or lappied seams, which shoublil Tw double-
gtitched on o machine, The last seam =ew
only for a distanee of 4 ft. from the top,
leaving the rest for an opening. At the emd
of this seam stiteh on an extra gusset plece
g0 that it will not rvip. Fold back the edges
of the opening and the bottom edge of the
bell-shaped cover amd bind it with wide
webbing, 3 in. across and having evelets at
the seams for attaching the stay ropes, Near
the apex of the cover eat three trinngular
lioles § in. long and 4 in. wide at the bottom
ad hem the edges.  These arve ventilators,
Make the tent wall of the same kind of
cloth 2 ft. 2 in. high., Bind it at the upper
edge with welibinzg and af the hottom with
canvas. Also stiteh on coarse canvas 6 in.
wide at the hottomn, and the space between
the gronmd and the wall when the ftent ia
ralsed, 11l with ecanvas edging.,  Stiteh the
upper edge of the wall firmly fo the bell
cover at the point indieated by the dotted
line, Fig, 2.

For the top of the fent liave the hlack-
smith make a hisop of ¥4-in. ronnd galvanized
fron, 6 In. diawmeter. Stiteh the canvas at

the apex aromud the hoop and along the
witles,  Make the apex into o hood amd line
it with stiff canvas.  Have the tent pole 3 in.
m dinmeter, made, in two sections, with a
socket joint and rouwnded af the top to Ot
into the apex of the tent.

In raising the tent, tasten down the wall
by means of loops of stoot line fastened to

its  lower odge and small pegs  adriven
through them into the ground, Fig, 5. Run

the stay rvopes from the eyelets in the cireu.
lnr cover to stakes (Fiz, 5) stuck in the
ground. Use blocks, as in Fig. 6, on the
stay vopes for holding the ends and adjust-
ing the length of the ropes.

-

ENAMELING A BICYCLE FRAME

Make an enamel by wixing 2 oz burnt
umber with 1 gt. boiled ofl, heating, and
then adding 1 oz asphaltum,.  Keep the
imas= hot until thoroughly mixed, says the
Master Painter., Thin with turpentine while
still hot.

Use a eamel’s hair brosh for applying the
cnamel and allow it to set; then Dlace the
article in an oven, bake for six or eight
hours at a temperatare of 250 degz, F. When
cool rub down with steel wool., Apply a
finishing coat and allow it to bake eight
hours at 250 deg. ¥. Ruob down with a soft
rivg, varnish and bake again at 200 deg. F.
Heat amd cool the frame gradually each
time, Black enamel is easiest to apply and
bakes hardest, but requires a temperatame
of 300 deg. Colors ean lwe haked at from
200 to 250 deg.

R . ]
A little borax added to flour paste will

double its adhesive power, and keep it from
souring, also.

Feg 3
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THE “ACOUSTICON"' BY WHICH
THE DEAF HEAR

Those people who have long ago relin-
quished the delights of attending operas
andd coneerts, and bave perforce given up
the comfort of church services, because of
defective hearing, are once more to listen
to and drink in all that the normal sound-
loving human being enjoys., The “acousti-
con” s a new apparatus, 1 combination of
the telephone and the microplhone, hy the
use of which the deaf are able to hear.
Churcles and theaters are already taking
ndvantage of this important invention and
in a few years every public hall of any lm-

The Acousticon Installed in the Madison Avenue Baptist Church, New York City.
apparatus is on the pulpit in front of the speaker.

portance will be fitted up with this or sim-
ilar apparatus for the benefit of partially
deaf auditors.

The acousticon consists of a cup-shaped
receiving apparatns, corresponding to the
telephone transmitter, into the open side of
whirli the sound waves enter, says the
American Telephone Journal. The inner
surfaces of the deviee are shaped to reflect
the sound waves until they strike-the cen-
ter of a diaphragm mounted in the eup at
right angles to its axis. Wires are rn
from this transmitter under the carpets to
seats in any part of the auditorium and
terminate in n recelver or earpiece very
mueh like a telephone receiver, hut differ-
ent in construction, hang conveniently 1n
the pew. The deaf person who uses the
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receiver is able (o bear music amd the ser-
mon.  The deviee was first tried in the Mad-
i=on Avenue Baptist chureh in New York
amd two women who had not heard a ser-
mon in twenty-five yvears used it and pro-
nounced it satisfactory. Now this church
has many earpieces in use aml  other
churches are installing the acousticon.
The device was also installed in one New
York theater. Four of the miecrophones
were placed on the stage, just belihivl the
footlichts, These were connected in serles
and all of them put in series with the
small powerful battery that furnizhes the
current for the apparatus, Where several
garpieces are connected to one transmit-
ting device they are ent in in multiple with

Uourteny Am. Teleghone Jogrmal,
The transmitting
The auditors are listening through the earpieces

each other. Thirty-two men and women,
who had ceased to attend shows Dbecanse
they could not hear, were enabled to enjoy
the choruses in the revival of “Florodora™
in Xew York hy thizs menans.

A portable apparatus which e¢an be ear-
ried by a mute is manufactured also. The
sound receiver is placed on a table or desk
and the earpiece, which is connected hy a
cord, i8 held to the ear. This apparatus is
very light and convenient to handle.

A submarine boat provided with strong
grappling hooks operated by electricity is
being tested for picking up articles at the
bottom of the sea at Genoa, Ttaly. The hoat
descended 348 ft., at which depth the crew
breathed without difficulty.
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LARGEST DIRECT CURRENT GEN.
ERATOR EVER BUILT

The Inrgest direct current sencrator eyver
Luilt was recently installed at o lighting
plant in Cineinnati, Q. The machine is of the
3,200 kw, engine type, 38 ft. in dinmeter.
The commutator is 180 in. in dianmeter, aml
the total weight of the generator is 350,000
g, The enormwous =size of the generator is

MECIHHAXICSE

LLEATHER RAILROAD TIES

Lastthier railroad  ties are being nsed on
the Rus=ian govermment  raflvoads, report
Giermnan papers. Tarred wood and iron have
heen tried for the purpose with unsatisfac-
lory results, It is expectedl that the leather
ties will not be affected by air or heat, nor
will they split when spikes are driven into
thew.

“The Machine is 38 Feet in Diameter®’

best appreciated by ecomparing it to the
Lheight of the men near it, and who appear
as mere pigmies,  Our illustration is by
courtesy of the Bullock Electric Co.

UNDERMINING THE ALPS

Engineers of this century have the faith
fHiat ean move mountains. Switzerland has
another Alpine tunnel project in mbud, of
which she luss been dreaming since 1897,
The new tunnel, if cut, would conueet
Frutigen and Raron, passing under the Ber-
nese Alps amd being of great commmercial
ndvantage to the city of Berne. Should the
tunnel pass under Lotschberg, it would be
the longest in the world, The estimated
cost is $12,376,000, but it is believed that it
wonld more nearly approximate $16,000,000,

NEW ANESTHETIC FOR THE EYE

A new anesthetic called yohimbine is pre-
pared  from  the yohimbehe tree  which
grows in West Afriea. The preparation
comes crystallized in white silklike needles
which are =oluble in  aleshol, ether and
chloroform.  Administered  hypodermicalls,
the anesthetic produces local anesthesia of
two hours” duration,  Its most important
use, however, is for remdering the cornea of
the eve insensible hy merely dropping the
solution upon the part. It causes itching
at first, bhut in two minutez diminishes the
sensibility of the cornea, and in ten min-
utes produces eomplete insensibility, with
uo perceptible effect on the pupil of the
eve, I dees not injure the tissunes and s
naot polsonous.
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REPAIRING OCEAN CABLES

Breaks in ocean cables are of freguent ocenrrence
for all the precautions that are taken agoinst them.
Currents and tlde may fray them, leebergs grinding
aver them may cause a break, and often the fisher-
men's anchors on the Grand Banks do great dam-
nge. A fHeet of abont 40 vessels is malutained to
keep the ecables of the world in repair, savs the
Marine Journal,

Acrosg the bed of the Atlantle are lald fifteen ca-
bles, four are “dead,” or oot of serviee. A break
in a cable iz located approximately from the cable
officea by means of sensitive Instruments wlhilech re-
cord the proper working resistance of the cable and
alsn the resistance of the portion between the office
and the break. Cable repair ships alwavs keep up
steam and lie In convenlent ports so they can sail
Immedintely upon orders. Besides the large crews
required for these ships they earry electriclans or
repairers and experts,

The defective cable iz ent by a mechanical grap-
nel which grips one end and brings it to the suar-
face and is then spliced. The eaptain must be
very careful to loeate the right eable instead of
getting hold of some other one that g working all
right. This, Indeed, sometimes happens aml entalls
great expense as well as Indignation, The work 1s
expenslve enongh as It Is. It costs 21,600 a dav

to malntain a cable ship and the cable used to mak:

the splice costs from $760 to 21,000 per mile, and
sometlmes as murh as a 150- to 300-mile length is
required.  One break on record took 116 days to
mend at a eost of $37T5,000; another required 87
days, costing £230,000,

g

_""--.;:;\

i B

e $15.. O O
LIST REFRIGERATORS 70.21

Factory Closing Out
SALE

Price less than cost
to manufacture
White Enamel Lined, SEino Lined
Galvapized Bteel Lined

Charcoal, Granite Rook Filling
Cold Air Bpaoe

Qur prices $5.00 to $8.00 Less than Department Stores

BENT ANYWHERE C. 0. D. BUBJECT
TO APPROVAL

Tolman Steel Range Co.
66 LaKe Street, Chicago

e | | seseerecermr

you are in the market for any kind of machinery
and don’t know where to get it, write : : : : : : : 3

PoPuLAR MECHANICS

CLASSES RENDER
DEFECTIVE VISION

CHRONIC.

=~ Write for our
ILLUSTRATED
TREATISE,
Malled Free. §

THE IDEAL COMPANY,
239 BROADWAY,
NEW YORK.

Please menilon Popular Mechanics when writing Advertisers,
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HINTS ON GAS ENGINE IGNITER TROUBLES
We Know | e

You Know
Those cement patches

gre constantly coming off
this hot weather. Our
Vuleanizers not only make
patches siay, bot will
mend cuis and holes im
outer casings of auto tires
good a8 new.
GUARANTEED
Lat ustell von, Ask for
circalar “R."

“STITCH-IN-TIME"
YULCANIZER CO

TOPEKA, KAN., U. 5. A,

A MEW CURE FOR

MOTORPHOBIA

FOUND IN OUR NEW CATALDG OF

EVEARAYTHING FOR YOU AND YOUR AUTO

THE MOTOR CAR SUPPLY CO.

1427 MiICHIGAN AVCNUE CHICAGO

Gasoline Engines -]
CASTINGS

AUTD, MARINE amd STATIONARY
ARE you in

the mar-
ket for Gaso-
line Engines
or Accessor-
ies? We con-
duct a real
Bargain Place
on these lines,
Wrile us.

Booklef on Reguest.
L. W. GILLESPIE & COMPANY, maArion, IND,

-
15 Days’ Trial
on this Engine
No eash payment regquired. We pay
EI!.‘;}.'I:I‘H to any point WiL?11n 1,000 |11HH

of Chisaeo, Eprrk Plugs gunranteed
for 366 days, £1.50 each.

Second.Hand Engines all Sizes

Y McDONALD & ERICKSON,
36 West Randolph St., Chicago.

{ outer stem and fts bearving, i

The essential to a good spark is that a good cou-
tact shall be made before the contact poluts are
forced apart.

Io practically all make aud break figuiters the
movable electrode passes through an fron or a bronze
hnshing and the current must poss from thiz bush-
ing to the axis of this electrode before reaching the
conlact points, says Gas Power.

Under certaln conditions the contact between the
e, with the metal of
the engine, may be so poor that only a very smal
conrrent could flow; so that on breaking the contact
the spark is too feeble to llght the gas,

Oftentlmes when this condition exists It can b
seel; by shiclding the lgoiter mechanism from the
lHght—Iif the contact between igniter stem and brar-
ing Is very poor small sparks may often be notleed
around the Igniter parts outside of the eylinder.

The causze of this trouble may be due to the pres-
enee of too much oll on the iguniter bearlung; it 1=,
however, more often due to wear and a poor fit be-
tween the stem and its hearings; for where the beav-
Ing Ig poor the gazes and burnt oil Aow through Ly
reason of the high temperature which the stem
reaches after a few mlpoputes running: the oil and
soot bakes on 1t forming with the “fire rust"” a coat-
lug that Is an extremely poor conductor.

Add to the resistance thus offered—that due to the
gecmmulatlon of fresh or of burnt oil on the contact
points proper, inside the eylinder an amount of re-
slstance is easily reached which prevents the passage
of enongh current to give n satisfactory spark.

Nearly all make and break lgniters on commercial
engines are defective in deslgn in that they permit
of this condition oecurring.

The [gniter stem bearlng {s one of, if not the most
important bearing on an engloe,

It shonld work frecly—be as near free from leak-
age and free from frietion as possible.

It should always be kept well oiled.

AN of which conditions are practleally lmpossible
with n simple stealght bearing or o valve-head bear-
ing at the inslde of the eylinder.

When the stem s flooded with oil & good con‘act
s pnot formed for the current (for ofl is a poor con-
ductor and when it completely sorronnds the stem
the insulation 1s absolute.) Yet when well olled toe
jzuiter works better than when the bearlng is dry.

The igniter stem should be kept cool enough not
to burn the oil.

0il should be fed to this bearlng In ample quan-
tity and regularly—best perhaps by a special oll cup
or by [oree feed,

The preventlon of the loss of this ofl and the
keeping of the bearing In good conditlon could b
obtatned by making a valve shonlder near the cut-
gide end of the bearing or by surrounding the outer
pnd with a stufing box and lastly a perfect metallle
contact should be had—either by soldering a flexible
wire direct to the igniter stem—or to copper bresh
pressed agalnst the stem at its extreme outside end.
Where such provislon is prop-rly male It will be
found that nmple spark for all purposes can he fur-
nished with from one-third to onc-half the battery
power usnally found to be necessary.

Stead

(iasoline Engine.

Rochester Electric Motor Co.
o3 FRANH STREET -

SPECIAL

GAS ENGINE GENERATOR

light from an ordinary Gas or
Write for Bulletin.

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

Please mentlon Popuolar Mechanics when writing Advertisers,



WEBERGASPOWER

Would wyou 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?

rOMPLETE PRODUCER FPLANT

Pound
H. P.

Hour Pierce Electric

Write to

Charcoal.
Anthracite
Pea Coal,
Coke,
Lignite

them

Read the names of Wise Power Users (partial list only) using Gas

Producer Power Plants, and saving $

Hrooks Elevator Co., Minneapolis, Minn., 125 H. P.
Hermosillo Electrle Light Co., Ht-.rrpnh'ill:m Mex., 225 H. I'.

Iajﬂht (lﬂu lfii'!'l'.'l.‘t 32'!'” EG HI P-
Regent Shoe Co., Omaha, Neb,, 50 H. F.
Purdy Roller Mills, Purdy, Mo., G0 H. F.
Gilliam Electric Light Co., Gilliam, Mo, 50 H. .
Hunkins-Willls Lime & Cement Co., S5t Louis, Mo, 60 H. P.
allof | pustre Mining Co., El Oro, Mex., two 100 H. P.

Pable Gaodin, Parral, 1[!!'::.: I“!';u H.._ .

(. E, Hertline, New York, N. V., 125 H, F.
The Gamer Co., Fi. Worth, Texas, G0 I1. I
Archbishop's Palace, Oaxaca, Mex., 16 H., 1
Spnora Mining & Develonment Co., Nacazari, 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.

NEW WHITE PAINT TO COMPETE WITH
WHITE LEAD

e ————

A new white paint which Is sald to exeel white
lead In covering power, smoothness of surface, dora-
blity and echeapness has  been patented u Ger-
many. In Its production, et Hme contalning mag-
mesin, is saturatel with o bydreocarbon amd  fred
until all the carbon 1% lmrned. The material is then
ground fine and colored ready for freatment with
lingeed or other saponlfiable oils.  This paint s
salil o dry quickly without driers and to be un-
affectod by light., ammonia, snlphurated hydrogen or
sulphurons acid.  After some months the paint har-
dens like enamel, possesses a dull gloss, does not
blister in the sun and s washabile,

—
ANMERICAN COIN FOR EUROPE

Bince It sepms to be determined that the expendl-
ture of Americans who go to Europe for the sum-
mer averages $£1,000 for each person, it follows
that 2200000000 of the so-called balanee of trade
of 400,000,000 this yenr will be covered by these
foreign voyageurs. The rosh to Europe this year is
hreaking all records.  The pumber of first aml sec-
oml class passengers who have already been car-
rled across Is 50,000, Thirty thou=and more will go
in July, and the total for the season s estimated at
200,000, —Hartford Times,

—_— a——

King Oscar of Sweden once passed through a small
town. festively decorated In his honer. One stone
hullding bore a large transparent board, Inseribed,
“Welrome, Your Majesty!™ “What lhouse = thati”
asked the King, “That is the town prizon.” was
the answor, Wherenpon  Dils majesty, lnughing,
sald: **“That Is rather too much pollteness,"™

Convert Your Bicycle Into a Motorcycle

Wehave a 14 H.P. B ke Mntor.

A Wa sell the set of custings 57 50
o & drawings fur 1005 model .

Waalso have a 74 H. P. spt of castings
Bend stamp for catalogue and full pur
tleulars.

EUREKA MFG. & SUPFLY GO.,
MINKN.

BT. PAUL . . a

THE MOST DESIRABLE LAUNCH OANOPY
AND BTOEM COVER EVER MANUFACTURED,

Harlow’s Perfect Canopy

Adinstable and disappearing. Send for Catalog.
HARLOW CANOFY CO., Janesville, Wisconsin

Gasolene Motors § Castings

7] A complete line from 1Y to 10
h. p., for Bicycle, Automobila,

Marine or Stationary. Also at-
tichable maotor outtits and Com-
plete MOTOR-OYOLES. BSend
slamp for catalogue.

e’ STEFFEY MFG. CO.,
birown and Feunock Sts., FPhiladelphia, Pa.
Che MIETZ @ WEISS
OIL ENGINE, Stationary and Marine
1to 75 H.P.
128-138 Mottt St. =

New York

Pleass mention Popular Mechanles when writing Adverilsers.



Just the thing for
steady and reliable
equal.
more
prize,
money.

power for less
Write

maney

required,

what y»ou wani to
Descriptive catalogue free,

THE R. M. CORNWELL COMPANY, 408 8. Salina Street, Syracuse, N. Y.
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THE WONDER GASOLINE MOTORS

MOST SBIMPLE AND EFFICIENT OUTFITS ON THE MARKET

Nl:l' valves, gears, cte., to get out of order,

the farm,
power la
Fartler are getting better than 8 miles per hour from them.
than any
to-day. Tell us
Qutfits up to o H. P.

S0 simple that a child can operate them.
shop, cottage, electric light plant, or wherever a
Our 1% H. P. marine outfit {3 without an

They furnish
Prices will suar-
Can SAve You

other motor on the market
vperatea and we

" SHORT MAXIMS FOR THE SHOP

The following chips are gathered from the editorial
eolumns of a recent issue of the Woodworker:

The day of the wood butcher may not be entlrely
over yet, but the demand for his work 1s certaluly
getting very lmited.

w & L ]

The foreman who lets hizs work ron him, instead
of running hiz work, is in for g mighty hard race
until e chonges this condition.

“ = @

A shaft oul of lne may not attroct as much at-
tentlon ax a4 pulley ont of bLalance, but it generally
nses up more power in the end.

L] & L]

Thomas A, Edlson Is eredited with saying that
real genius s made up of three parts inspiration amd
ninety-seven parts persplration,

® L3 L

The foreman who doeg not think it necessary to he
on hand at the factory when the whistle Diows In
the worning, is not likely to wake a very pronounced
sneeess of hid buslness,

L] L 3 L

The man who is always asking his employer for
more money may get there fiest, ot the man who
eete his wames advanced withont nsking for it is the
oune that will stay longest,

TRAVELING COURSES OF INSTRUCTION

FOR FIREMEN

Three years ago the minlstry of commerce anid
trade In Germany instituted “traveling courses of
instruetion for fremen,”” with the objeet both of
preventing smoke amd securing a safe and economi-
ral treatment of steam Loilers.  The instroction is
Loth practical sl theoretleal, and s given by an
neademically tealped engineer and a competent fire-
man.  The course covers 14 days, and more than
00 men have been benefited by it, The smaoke
nniganee and s remedy Is largely in the hands of
firemen,

EGG MEMBRANE HEALS

Ege membrane placed upon the surface of wounds
is declared by Dr. Amat, of Paris, to have a heal-
Ing effeet and the treaiment to he followed by fa-
vorable results. Eix or elght pieces of the mem-
brane are applied to a burn or uleer, then 1t Is
covered with tin foil and fastened with dry anti-
septle bandages. When In about foor days the
bandage s removed  the wound will present n
healthy growth of granuolations, The membrang
may grow in with the tissues or It may not adhere
nt all

NEW MECHANICAL SPECIALTIES

AUTOMORBILE WASHER.—Consisis of n apray-
Tug mnozzle fitted with hooked rods which hold a
sponge in front of the spray., The nozzle {8 attached
to the hose in the usual
way amid a rlng to which
the rods are jolnted is
moved toward the tip of
the nogzle spreading  the
livoks apart, The sponge
is then inserted aud the
ring pushed towards 0t
bringing the rods together
=0 that they hold  the
sponge firmly, amd  are
buried In the sponge g&o
they cannot serateh the
paint. The water |s then
turned on and the machine
washed withont getting
the hands wet, A woolen
wponge is provided for the
deviee, as It Is more last-
ing than the animal
growth,

REFRIGERATOR
fislie rien,

BASKET.—For automobiles,
hunters and pienfe partles. Basket s

—

- o =
e

2
N e e T

Refrigerator Lunch Basket

lned with ashestos and metal and divided into two
compartments, one of which wlll contain sufficient
fce to last all day.

BUY A CAPITAL GAS

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

Our engines are beyond ihe standard set by older gas engine builders and no one
who is locking for the best and most sgonomical power should buy any sngine
‘without firet investigating the merits of the Capital Engine,

CAPITAL GAS ENGINE CO., -

ENGINE

Write for Catalog P,

Indianapolis, Ind.

Please mention Popular Mechanles

when writing Advertisers.
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but every
fuel wvalve, Igniter and exhaust valve.
essary parts and no more.
located at the engine head and on the
inspection and eleaning—not
in other inaceessible places.

APPAREL DISINFECTOR,—A French invention
for disinfecting garments which have been exposed
liguid i=s
placed in the upper compartment and the top screwed

to contagions  diseases.  The disinfecting

Disinfecting Apparatus
tightly.

gqulekly generates steam which is foreed
giderable power from the nozzle of the spout.

‘{:.

Engine to run

TTO ENGINES
5 Simplicity is Desirable

engine to work properly must have a governor, a
. F e The **Otto"" has these nec-
Further, all these
ontside,
hididen away behind the fiyv-wheel and
A small point perhaps, but important
to the man who takes care of the engine.

1] 0770 BAS ENGINE WORKS. Phila, Pa.

An aleohol lnmwp placed immediately below
with

r It is sent all set up and ready to run.

| FATRBANKS, MORSE & CO., Mo nroe St., Chicago, Ill. _

Plase send me illustrated Catalogue No. H449Gasoline Engines.

TR i sormisssoiss
Town e

861

ir valve,

working parts are
ensy of nccess for

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 grar-
anteed. Small factory equipments our
specialty.

NO ONE

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

Il

Guarantee Electric Co.

CHAS. E. GREGORY, Pres.
153 to 159 §. Clinton St..

CHICAGO

FairbanKks-Morse

Jack-of-all-Trades

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

Awarded Gold Medals_l_lt_ World's Fair, 1904

Cut out complete advertisement and send to

W . = o F

1 may want. ...

o wtreet No.o.....
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MAGNETOS

Market.

Take the Place of Batteries.

“Quick Action”

IGNITING DYNAMOS and

Tho most Relisble Bparkers om the

Jump Spark Coils

FOR ALL PURPOSES
Bingle, Donbla, Tripls and Quad.
ruple for Btationary Engines and
Automobiles, Guaran in every
particular. Fine ¥ibrator.

BEND FOR PATALOGUE D,
THE KNOBLOCK HEWDEMAN MFG, COMPANY
EOUTH REND, IND,
D o

SIMPLICITY

;- L )

<.} GASOLINE ENGINES
sl Vertical and Horizontal, 14 to
]l 15 h.p. Btationaries, Portables,
il Fumping Outtsand 2awingRigs.

GET OUR PROPOSITION

and 1905 catalogue.
Iron Mig. Co.
Chase Street, Milwaukes, Wis,

Bargains

IN MOTORS

Weatern Malleable && Gre
13

Electrical Bepairing and Constroction
SEND FOR BARGAIN SHEET

y PEERLESS ELECTRIC CO.,

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

OTORS

% H. P. BATTERY MOTOR
MACHINE —NOT A TOY

A FPRACUTICAL

%$5.00 each
BEEND FOR PARTICULARE

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

Eidredge Battery Volt-Meter

Reading 0 to 3 Volts in J; Divisions

A convenient and ﬂﬂmﬁoal instrument
for those who use Primary and Btoragoe
Bapteries. Itz rengs will eover iwo olls of T OF One
mall of Htorage Bacbery ., In Poav Buav in lin resd ings. Neps

rumovable buth o0 strong ssniact pests. .. Price §d.
FLDREDGE ELECTRIG MFG. CO., Springfield, Mass,

| BRACKET FOR TELEFPHONE RECEIVER.—
| A bracket for holding the telephone recelver to the
| ear while talking over the nhone is a new conven-
fenee Invented by a Penusylvania  woman, Thi
bracket Iz adjustable to any helght required and Is
mounted on the telephone stand near the base. The

Telephone Recelver Support

shank portlon of the joint earrles n lazy tongs hav-
ing a pair of arms for embracing the recelver. The
arrangement permits of the free use of the unlversal
callilng and ringing-off arrangements of the present
telephone syetom,

CASH REGISTER DEVICE.—A new attachment
for cash reglsters to prevent any chance of mistaoke
or false reglstration conslsts of an electric display
ileviee Ly which the amount of the sale ls Hashied

SPECIAL MANUFACTURING
Dies and Stamping
-‘= TO EE_D ER -~
SPECIAL MACHINERY, MODELS

EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardware Specinlties, ete., Manfd to
Order. Send Samples or Drawings for
Estinumles, Write for Our Booklet.

THE GLOBE MACHINE @ STAMPING CO.

#5323 Hamilton 5t,, - Cleveland, (Yhio

Displays Amount of Saile

out In llunminated charactors ot zome distance from
the register. The dollar sign and the period burn
continuously and the yumerals are operated by wary-
Ing the contarts. Whenever a purchase Is reglstered
the amonnt of the sale s flashed out,

Plense mentlon Popular Mechanlcs when writing Advertisers,
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ij A $30.00 FILTER FOR $10.00

‘5{ This Filtering Outfit is a Godsend to everybedy in thE Office
“'-- Factory or Home, and is worth three times the price asked.

Device all ready to attach to faucet sent express prepald (East of Rocky Mountains) 10, I

R. C. BACON CO.

42 Michigan St. Chicago.
Agents MANUFACTURERS OF  Metal Specialties, Pure Water Appliances Special Tools and
Wanted Machinery Metal Moulds and Patterns, Punches and Dies, Tin and

Aluminum Boxes, Light Press Work.

ELECTRIC MOUTH LAMP for dentlsts enables
the making of gold filling at night or on dark daya.
In fact, by use of the removable mirror attached to N 0 " E LT I E S
the lamp o much stronger light is focused on the
cavity than obtainable at any tlme with sunlight.
The lamp 18 placed in a holder about the size of a

lead pencil and will burn 8 hours steadily from one MANUFACTURED FOR OTHERS
eell of dry battery. Lamp costs $5; new batteries We manufactors on contrast any small artiele of
40 eents each.
g Wood, Wire, Paper, Etc.

POROUS PIE PLATES.—Made of wood-pulp and In Large Quantities at Very Low Prices
intended to replace the tin plates widely In use., The I you have small articles you wish made in
porous plate is said to absorb the fats from the bot- large quantities send us sample or model
tom crust of the ple, making It less Indigestible, and we will guote you prices
Cheap, and being turned out at the rate of S00,000 —_—
per day.

FRED RUBEC @ CO.

INVERTED MANTLE GAS LAMP.—This new 666 W. LaHKe Street, Chicago
lamp 18 belng used to a
large extent by the gas
companies of London. It

sives an excertionlv v | When You Want Anything
VERINE: Gf & glans Dintle AND DON'T KNOW WHERE TO FIND IT

rest, thus reducing vibra-
tions to a minimum, and

prolonging the life of the write POpUlal‘ MeChaHiCS

mantle,
The Plumber and Deco- |
rator, London, states the S e

lamp 18 known ns the

“8mitz Inverted Lamp" ; l SELL
and Iz quite attractlve in

|PATENTS

Is yeu wish to buy or lease on

LIQUID RUBBER GLOVES.—Far surgeons or to
protect the hands while performing housework, ete.
Conslsts of a solution of rubber Into which the hands
are qulckly dipped and removed recelving a thin film

of the rubber which Instantly dries, Does not Inter- royalty, patents on hardware or
r(f-ri- 1.\'It|11 llu:j niluv;'mrnt of the hands nor the sense mall order specialties, machinery,in fact anything, write me.
of touch, an s Impervious to molsture, Another

solution is provided with the rubber into which the INVENTORS desirous of selling their patents
hands are dipped to remove the flm. quickly and to the best advantage should register with

me. I Can |ave you time dﬁf! manoy,
ELECTRICIAN'S BCREWDRIVER.—Thizs 1z a 7% Mutual Life Bldg.

tool just put on the English market. The revolving Charles A. Scott Buffalo. N. Y.

head is o useful feature, as by placing the Index fin-

| WE WILL SEND YOU o= cmpms

Has & Rtvolvlnz Head [

311 Wmneh. L'Il!urhlnd!llznlpnfrnm Ht.ul!.n:h.
ger In the hollow part of the loose head and the | ON RECELPT OF $10.50

blade of the screw driver In the slot of the serew It Bend for Oatalogue of Complete Line,

may be turned rapidly between the thumb and second ARMBTRONG MFG. CO,, Bridgeport, Conmn,

finger hy means of the knurled boss In the conter,
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Valuable and Salable Patents Secured.
Advice as to Patentability and Commercial

P AT E N T Value Free Write for luventors’ Hand Book.

SHEPHERD @ PARHER, PATENT LAWYERS

“Truring the past 10 years Mr. Bhepherd, of Bhepherd & Mr. Parkeron Nov. 1, 1903, resigned hia itlom
Eartar haa Ehtaé;ed !c;r uh:;r nfm‘mt. many im rt-ﬁnt p&:&ntm as an examiner in the U, S, Patent Officeto enter
& NAvEe no heal 1on 1n BRdIin -
one having need of the aervuec:- o u!:ﬁ:t:::n?nu'nrniy. b4 this firm. Address

HALLWOOD CASH REGISTER 00 . 210 Dietz Building « « WASHINGTON, D. C.
— =— — —————
Savc time and money | THE INVENTOR
by employing a Wash-
ington attorney.
He studied a score of years, living on crust and
WATSON E. COLEMAN, shred;
Registered Patent Attorney He fn:{:{?l‘_ and he tried agalp, deaf to what scolfers

COLUMBIAN BUILDING, WASHINGTON, D.C, | At last he gained his reward—the ones who had
seoffed believed,
Advice Free; Terms Low; Highest References; Bast Bervies  \;q gave him belated praise for the trinmph he bad

P T achieved.
A E N I s He died with a hopeful beart—In a room that was

FE U poor and bare,
?ﬁf““{tﬁﬂﬁmmﬁuﬁtﬁnd tﬂ;ﬁﬂ Though hls useful device had made another milllon-
OpFlninm
Book and What To Invent, finest publieation issued for alre—
fres distribution. Patents securad by usadvertised free. He died in the mldst of want and was quietly put

away,
No. Tﬁi‘;ﬁf-ﬁt'“tnznﬂng:“n c And the world then saw the size of the debt it had
New York Offices, "7 13% Nassau Street, H.i’ falled to pay.

M But why shonll we monrn for him? The service he
and Elpanmanlal
And the knowledge of that was his—he saw and he
Work. Inventions de- nniderstood !

veloped cheap. Send What, then, if he died in want, what though he
I sketch or drawings. died aggrieved?
E a &t -t He had rendered p full acconnt of the talent he
ZUELEH m co... H‘Ew.%%iﬂ crl*ﬁ had recelved.

—8. E. Kiser in Record-Herald.

== = *

RaiALNI D S0 oy SET GUN.—Eight iniches long: used for killing
XP ERI M ENTA | foxes and small game; load Is discharged when the
=—————AND MODEL WORK ———

Inventors’ Ideas Developed. Clrculars Free,

WiV, GARDAM & SON, (Inc.}
45-51 Rose S5t. New York

MODELS CHICAGD MODEL WORKS

79 € MADISON ST,, CHICAGD, ILL.

MODEL SUPPLIES gntmal toucher the hait. NWot effcctive except at
ESTABLISHED 1867 s A | wvery short range. Made by Edward Kettuer, Cologne-

al-the-Rhine, Germany.

PATENTS

SPECIAL MACHINERY DESIGNED AND BUILT
ommems AR TS ﬂ.g- i~ ]

MODELS i GEARS E:
ru @ 6 O

UNION MODEL WORKS. 191 8. Clark Street, CHIGAGD

Taluuhle Book on Patenta FREFE, Tella how tosscure
them et low cost, How tosell s Patent and What to
Ionvent for Profit. Gives Mechanical Movements ine
-ra'lunbra ta Inwnhmi‘_rhrgléjl h]l!] M;;ne:. ktinkm: Fatent Informa-
tion, o all who write
°%- 0 'MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. G.

NEW YORE OFFICE, 288 Broadway, New York City

INVENTION




Combination
Self-Feed Rip
and Cross-Cut

“Union”

(Almost a complete workshop in one machine)

is suitable for various kinds of work—ripping (up to 3% inch
thick), cross-cutting, mitering, ete., and with the addition of

extra attochments, rabbeting,
boring, seroll-sawing, edge-moulding, beading, ete.

The heaviest, most substantial, aceurate an
machine of its kind on the market.

Machines Sent on Trial,

102 Water Street,

© FOOT and POWRR
LATHES

to 16 inch swing.
uilt for service.

High Grade, Low
* ir::;rata- Toola

CATALOGTE FREE.

SEBASTIAN LATHE CO.
107+100 Culvert Strest

for evervhody.
Many styles and
zEeE. n the
markst write for
descriptive matte=
B. F. Barnes Company,
Rockford, Minols.

PRIZES FOR ESSAYS ON LEAD POISONING

The following prizes for essaye on means of com-
bating lead polsoning are offered by the Interna-
thonal Arbeltsami, Basel, Switzerland:

1. Mozt practical method of climinating the dan
ger of lead poisoning during the process of handllhg
lead ores.  Best c=say, $£1,190.

2. Elimination of the danger of lead polsoning in
lead smelting works, Best essay, 32,380

1. Ellminatlon of the danger of polsonlong in
chemieal and electrical works where lead I8 In use,
Best essay, £505: next best essay, 2357.

4. Most practical method of avoldivg lead polson-
ing In trades such as enaweling, palnting, ete. First

prize, 53567; second prize, $238; thind and fourth
prizes, $178.00 cach.
. Elimination of the danger of lend poisoning

in factorles where large guantities of lead are used,
ng In tvpe foundries, printing establishments, ete.
First prize, $357; second prize, $238%: third and
fourth priges, $178500 each,

The terms of the offer require that each essay
contain n systematie deseription of the source of
leal poisoning, in which the mode of production Is

deseribed, and the dangers existing in ench stage
aof the process, In transportation, ete, are men-
tioned. Caunses of lead polsoning, ag working too

long at eertain processes, uncleanliness,
foodd, ete., must be given, also.

The proposzals made must glve the possibility of
elimination of the danger In such g moooer that no
ohjectlon ean be made on technieal, hygienic or
economic grounds.  The dangers are to e glven,
go fnr as possible, in classes, o ovder to make It

fnsnfficlent

Saw

rooving, galning, dadolng,
easlest running
Send for Catalog “A"

THE SENECA FALLS MFG. CO.
Seneca Falls, N. Y-

865

LATHES

9 to I3 inch Swing

List price, $65.00 and up aceord.
ing to slzge. When ready to bay
send for Luthe Catalog and pricos

W.F, & John Barnes Co.
1 Ruby Bt., : : Rockford, IIl.

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSE

SHEPARD LATHE CO.
Al3l W. 2d §t., Cincinnati, Ohio

clear at wiat stage of the process or under what
conditions there Is greatest amnd least danger,

In proposals for new apparcatus or alteratlons In
process, the cost and saving Invoelved In soeh pro-
posals must be glven,  For instance, in oo proposal
for substitoting a wechanical process for ol work,
the cost of machines, loss by depreciation and In-
terest, and, on the other hand, the wages and
other expenses savid must be mentioned. The ad-
vuutages galned by such methods, ns, for instanee,
{he avoldance of frequent changes in the stall, the
training of a good staff, and increase in ability must
also be glven.

It is preferable that the essays contain proposals
for improvieg the exl=ting laws upon this subject

in all states, awd the alterationg  in legislation
which would he jpecesaary to earry oot the pro-
posals.  They counld also contaln copies of proposed

instructions to be aflixed in factorfes for the guoid-
agnce of the workmen.

The present laws upon this gquestion ave eon-
tnlned In the volume Gesundbeitsgefalrlcehe To-
dustrien, Issued by G. Fisher, Jena. 1803, and in
the Bulletin des Internationalen Arbeitsamtes, 1901.
1804, These hooks can be found In a number of Ii-
braries In America.

At the end of the essay
in It must be summarized. Papers may be written
in English, French or German. The mnouseript
must simply bear a title on the cover and mnmst not
e printed. The name of the author must be en-
closed In a sealed envelope, bearing the title of the
essay,  Address the essays to “Das Internationales
Arbeltgnmt, Basel, Switzeriaml,'” send them by re-
sistored mail and so they will rench their destina-
tion by or Lefore Decomber 31, 1905.

all the proposals made

Please mention Popular Mechanles when wriling Advertisers.
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YOUR INTERESTS AND OURS ARE IDENTICAL.

You Want Practical
WELL DRILLING MACHINERY

gg to develope that
:"| Mineral, Oill or Water

pmmrﬂnnr we have it. Guarantee
it to work satisfactorily.

Tellus about the formations, depth, diameter holes;
s will and can save yru

) THE AMERICAN WELL WORKS,

CHICAGO, ILL. DALLAS, TEXAS.

The Climax Blow Torch

An 1mpmvamnnt OVer avery g guality of the Sold-

ering iron. Carriesits own heat supply. This torch

is used by jewe.ers and electricians everywnere and

every professional and amateur worker should have one.
Price Only 55 Oénta Podtpaid

ELIIAI. MANUFACTURING ﬂﬂ.. 1 Hartford Bt., Boston

ROOF BRACKET.—This bracket Is designed to MAKE THE PAPER TO SELL
combing sulety to the workman with a miniwoum of ————
damage to the roof. For use on unshingled roofs "Polson!" “Arson!" “Bulcide!"
nerils are driven through the small holes at the top. “A Thousand Killed In n Blg Laadsllde!™

“Japs Take Port of Cromcroft!
“Dowle Hides In an Organ Loft!™

“Swindle!” “Boodle!™ “Holocaust!™
“Rallroad Smashop, Ninety Lostl™

“Long 2hot Takes the Haodlcap!™

“Poodle Dies In a Lady's Lap!™

“Murder!” “Typhus!"” “Black SBmallpox!™
“Foraker Calle on George B. Cox!"’
“Etrikers Must Work or Go to Jall!"™
“Machen Out on £10,000 Baill”

“Earthguake!" “Cyelone!” “Hypnotic Trance!™
“Bulldog Tore the Lover's Pants!™
“Died at Home While They Burled His Wife!"
“Ingersoll on A Christlan Life'!™

Scaffold Bracket

“Duel!™ “Mayhem!" “Prays for Ralo!"

Thers s a safety hool for holding the footboard {n “Itallans Fight on a Parhandle Train!™
position. 'The greater the weight on the bracket “Kept Marriage Secret Nearly a Year!”
the wore firmly the teeth are driven into the wood, “Carrie Nation Drank on Beer!™
(AL} i LLL I ¥ { L)
CRANE CO. MAMMOTH PICNIC.—The Cranc 2 S Al
Co., Chicago, celebrated fts 50th anniversary with “Work iz Roshed on Men-of-Warl"
a plenic for all its employes and their families, “Cut in Two by a Whirling Saw!"”
numbering over 13,000  persons.  Sixteen  special | :
traing carrird the crowd to the country, all the ex- “auto Ran Into a Bar!
penses of the day belng pald by the company. Valu- “Crushed to Death by Electrlc Car!"
able presentz were glven to a large number of old wEx-Convlets Must Leave the Town!™
employes. It will be remembered the Cranc Co, “Iangas Banker Can't Be Found!"
makes an annual dvislon of preofits with g8 ew-
ployes, $250,000 belng =0 distributed last Christ- That's the kind of stuff we read,
s, “Frightfnl Delugs!" “Awfnl Doed!"™
>l Let us read something better than
S8hop MNotes for 1905; 200 pages, 385 illustrations, “8trychnine Put in a Milking Can!™

—Andrews, No. 34105, Ohlo Penltentiary News.
FPlease mentlon Popular Mechanjes when writing Advertisers.

Price, L cents.
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Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 43 to 45 5. Canal Street, Chicago.
LONG DISTANCE 'PHONE, MAIN B39,

The Largest Factory in the United States for Manufacturing Metal Specialties §gyi ™®
Write us for estimate on any article you want manufactured. Prompt and careful attentlon given sll correspondence
| FORT DEARBORN MFG. CO.
Manufactorers of Incorporated 1898,
SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal
6365 Crossing Street - CHICAGO
I Goar and Cam Cuotting Burface and Ciroular Srinding Borew Mashine Work

FISH SPEARING GUN.—A recent French inven-

tlon, made by The Manufacture Fraonealse de’Armes, IT WILL
8t. Etlenne, France. Thls Is a eross-bow gun, shoot-
. PAY YOU _

. . Z Handles
For Spearing Fish PR/ | \ 5 i A"
ing a harpoon to which Is attoched a line which un- 2 - 3R el A
winds from a reel by means of which the havpooen s - -, ﬁfﬂdES
recoverad. - b a"d
E— 2 B S :
; : ISE, ANV N <3 r o Kinds
COMBINATION VISE, ANVIL, DRILL AND ¢ §
HARDY.—The dimensions of this device are as fol- e i ot : ﬂ'f
lows: Helght, 8% in.; width of jaws, 21 lu.; jaws | & e 1 .
open, 6 in.: depth of throat, 5S4 in. It l= converted : ., *
from a vise to a drill Instantly by Inserting the drill - Lubncatmg

Bit. It will take any size square-shank deill bits, B oo B e : 0“5
drill 14 fu, holes readily, or will drill smaller or larger : )

SINGLE BQUARE OABINET
NO WASTE, NO OIL-SOAKED FLOORS

The “OILER" is exactly filled
AT ONE 81ROKEF; there is no

L~ everdow,
Convertible Vise Fifty Different Styles. Send for Catalog XII
holes. Thp_ jaws are faced whth steel and the top
et o5 & portable drill by taking ont the araw bare || S. F. BOWSER & CO.,Ft.Wayne, Ind.

and removing and reversing the loose jaw,

FOR WIRELESS TELEGRAPH EXPERIMENTS

Fow peopla wonld bay an anpolished piano and nthﬂr finishin thaﬁh at home for the eske of saving dollars, but
there are planty of ple glad enongh to get & §650 action mﬁ for 16 and do the staining aod varnish.ng at home, If
you want & powerful Induction Ooil why not buy of as save dollars,

.y 2= - Atlantic,

Masasachusstts

A Reliable Work Bench

This Bench is made of hard Maple; the top consists
of strips glued together to avoid warping; has 24
inches thick Bench Screws; the Benchis 6% It. long,
2 ft. wide and 34 in. high,; stand bolted, weight 2

ibs. ASK YOUR DEALER FOR IT. . . . . . .

C. CHRISTIANSEN, 86-90 Pratt St.,Chicago

Please mention Popular Mechanpica when writing Advertisers.




A Roth Motor will Drive Any Kind of a Machine Tool

868

No shafting, pulleys or belting to maintain., The moter running any machine not

in use can be shut off,

Considering Economy, Efficiency and Design, the

ROTH MOTOR is beyond reach of competitors.

regulation at variable loads,

I 27-31 So. Clinton Street,

Belf-olling, nolseless in operation, fres from sparking and automatie in its speed

Write us of your motor wants and we will send {llustrated catalogue free.

ROTH BROS. @ CO., Manufacturers,

y;
i
:

CHICAGO

SEND FORIT

MY revised list of mac hinery

and contractors’ equipment
July issue, is now ready, and covers
eleven printed pages with location
and prices. | will be very pleased
to send a copy to you if you will
let me have your address.

Willis Shaw, Machinery
171 La Salle St CHICAGO, ILL.

MANUFACTURE

Metal Specinities, Dies, Tools, Metal Stampings of
all kinde, Berew Machine Work, Novelties, eto.
Estimates cheerfully given, Send drawing or models.

Metal Specialty Mfg. Co.,
18-24 W. Randolph §t.; Chicago

You Can MakKe Gas
100 Candle Power Strong at

15 CENTS A MONTH

by using our
Brilliant Gas Lamps
We Guarantee Every Lamyp

wWrite for our P. M. Catalogue. Ittells
all about them and vur gasoline system.

Brilliant Gas Lamp Co.

42 State Street, CHICAGO, ILY.
NO STOVE

BURN AIR-IT’S CHEAP £5c25%

WE

LNYITT Hﬂﬁ

Consumes $435 Barrcls of Ale to one gallon of
Kervsene. Penny fuel, barns liks gas, hottast
fire, won't explode, saves work and fuel billa, No
coal, wood, dirt, ashes—no wick, no mlvm: ey
operited, handeomae,d urable. Gran
eonker, baker, quick worlk, cool kit«
. 18000 ..-rl-lu:lli Elthh-ﬁl,
PValveless 0ll-Gas and Alr Burnora
e meeath. AGENTR WANTED
il ] “aa0 Weekiy. Greateat MONEY
= AKE anrantesd. all pizes, ser
e/ o iiars, OE wp. Werite, FREE
" prapesitlon, B .Ern"h‘ offer. A
World Mfz Co, 6009 World Wid'e, U clonetl, ©

| meema bewitched.
| has been lifted, revenling wonders of which onr faih-
ers dared not even drecam.

THE MAN WHO'S AFRAID

I've paid cloge hesd to the ways of men,
I've observed what the world ealls Iuck,
I have silently marveled, now and then,
At the potent power of plock;
And this gs a hit of troth 1 hail,
A mentence that’s worth one's heed;
The man who is always anfrald he'll fail
Doesn't stand much show to soceeed!
—Fuecess,
e — i -

THE AGE OF MAGIC

Nikoln Tesla takes issoe with Edison and declares
that we will soon be talking clear around the world,

Anything seems possible in thls age of magle,
Wireless communfcation around the world would
crown the most remarkable series of lnventions ever
given by a single generation te the worlld

The wlreless telegraph is an Invention of the last
ten years, Marconi, its luventor, is still In his thir-
ties,

Tha death of John Pratt, nventor of the type-
wrlter, fmpresses the newness of that necessary fix-
tare in every business oifiee in the worbl. The idea
was born In 1863,

Alexander Graham Bell, inventor of the telephone,
iz still living.

Edison, whose Ineandescent Hght hag turned night
into day, has not reached bis slxtieth year,

Serpollet began bis experiments with self-propel-

ling road vehicles in 1884, Within eleven years
thousands of automohiles have sprung into exist-
o1,

Architectore, the oldest art known to man, has
been revolutionized in our day by the elevdtor

A few vears ngo the world was lanzgbing at an
Anstrian sclentist who clnimed that Le © ull Inok
throurh the human bods by means of the Roentgen
Today the fact has become eommaonplacne,

ia o generation that
of natures mysteries

ry.
It I an ae=e of magle, It
The vell

When Tesla declares that we shall soon be talking
clear argund the world, why should we doubt?

Fortunes in Inventions

1f your invention is good it will pay batter than &
gold mine, but you may nesd help in perfeoting it.
We can help you. We make working models and
alsg maenufacture in guantities. Correspondencs
oconfldentinl. Booklst fras. Write today.

| STAMPING & TOOL COMPANY, LaCrosse, wis_ |
= —

Please mention Popular Mechanjes when writing Advertisers.



E
Gasoline Soldering Iron and Blow Torch

Furnished with two

DOppeT
drop Torged from bar, cns for
regulnr work and ens for
heavy rooling work. Nothing

sempiimtel. No pump to pel

oot eforder. No platioum solls fo burn subk.  Nevertoo bot asd never {00 cold. Ne
wlnd wil] Blew b out.  Can be changed to blow torsh Dnptnmtly,  Can be carried In an

ool kit v llmaman's ball. Wil Eust for yoare.  Used by tinsers, plumbers, paloters uE
sleciriclass. Guursstesd bo give satiafuotion. H;mh'hh-:dn-mhwllnbnrﬂum

EMMELMANN BROS. MFG. CO. Indlanaolls, Ind. i
—————

HIINTS TI} IN\’ENT{IRE

That great medical u.mhulll.h the London Lancet,
urges the lnvention of g =afer owl more satisfactory
method of fastening a woman's hat to her hesd,
The uolversally used bat pin §s somewhat danger-
ons and in a =trong wind pulls vigorously on the
roots of the hbair.

e

STREETS OF GLASS

ln Fragee there 5 a concern maaufacturing pavivg
bricks from glass, Several French eities have pleces
of puvement loid with these glass bricks and the
wanufacturers are sanguine of the ultimate suceess
of the industry, Where uniformity of texture o
color 18 not reguired ln this artificlal stoue, as in
puving bricks, old glass, snch ax broken bottles and
window panes is the materlsl usal o lts mannfae-
ture.  Ormnamental forms and tlles for bathrosms,
operating rooms, ete, are molded from glass made of
sanil, earbounte of lime, sulphate of =oda and potash,
The cost of productlon averages 565 cents per 10.76
gouare fieef,

This stone presists the actlon of chemical products
iz Impermeable to moisture aml Is =0 bhard that it
ecatnot be easily eut or drilled-——the last characterls-
tie belng a drawhack.

The paving bricks are T.87 lu. long, 3.74 in. wide
and 1.7% tn. thick, They are laldl with mortar iu 4
conerete foundation with a wooden template hrtwesn
then.  These pavements while not giving bad re-
giilts have uot worn as well as those made of natn-
ral stone.

In tests the glass product, which s called
sarehey stoue,” stood o pressure of 28,744 the per
squire fuch, while granite stood a pressure of only
g.245 1. Aftes belng subjected to a temperntare of
a° helow zero O, 1t resisted a croshing pressare of
28,845 b, per square Inch, Held against an emery
whiel at a constant pressure of 3l lh, per square
inch, the wheel revolving at the rate of 1,777 ft. per
winnte, Garchey stone fanked Noo 15 among 27
oflier materinis,

The United States eonsul at Havree, France, sayvs
that the neot ungualifled soecess the glass produet
haz met with 1s due to the fact that the process has
pot been sufficiently  exploited.

—_—————————

WANTED

W desire the names and addresses of Practical
Inveniors aud Bkilled Meochanies in oall treades,  If
vou know of any such parties and will send us thelr
names amd postoffiee addresses we will compensate
you for your trouble. Popular Mechanles Patent
Burean, Journal Blde., C'Illx':lgu.

Lﬂ\'l PLUMBING BILLS

Get them by poaving richt prices for sup-
plies. We sell

SUPPLIES AT WHOLESALE

Yoo save 8¢5 to 4052 on every articie. Highest
Emﬁt poode and line complete.

rea fllustrated eotalog gives
all particulara, Wrile for it

B. P. KAROL,

228 W. Harrlson 51, Chleago,

B69

Made-to-Order

Suits $12.50

Nothing Ready-Made’.

Guaranteed to fit and pleaze you, You take no B

risk. You simply allow us to prove how m nich =
better aur garments ave than those vou buy of
your local tailor for twice our price.

10,000 Pairs of
$5 Trousers Free}

To induce you to give uq 5
your firsts r]-_r we wi
you a pair of %5, UL'I AI]
II|r"r"uul Trousers Free
ith Jyour first suft order,
|_'|n nE you '|.l.||r|3' L i r,-,r
hl F ren: Ch:th ‘ﬂlnl['IILh --[
ant. 12,50,
!-H ulld av 0 gunrunt:ed
all-wonl suits, each made
girictly to order.
We herehy agree 1o give you b
days to examine and tryon the

garments in vour own home,
with the diz '| ct pgresment [0 Tgs
Fund the entire amonnt upon thie
retarn ok the garments Lo us, if

".".. te today for &
irement

Bl ||| |!,
free
well we can dr
can save by order T :
timg a nabr af iF’r|.|II-v-muI1r-nut-cl'-irl.t i
ﬂ“"E‘«I’I‘ MOSES & €0., TAILORS, 3

_1_'1" hlones Bullding, I:Hum_._n :
Baferou .:: iny ame 0l sur Ciemomeror the Mileaukss Avenue
s Bask, Ukl ,-_.”_..,:,_: T T

f'nri o aared mrail fhsr coripen “.,.f,.”,a ...................

Owen T. Hmn& Co. 212 Moses muq Chicago. (Fentlemen:—lease
send me style l'.lcsul-. anid samples ot auits, inciading vour free
irousers samples. | expect o buy a sult costing about

. SRR e g e T prefer.....ccocunnnn color. . ouinneeWeight.

MOVING PICTURE

Machine Castings for $10.00 to make
complete machine, order at once.

ZUELCH @ CO0., N2W YORW &ixy

CATALOGUE FREE PRICES RIGHT
Telegraph Instruments, Telephones

i Burginr Alarms, Bells, Push Bottons, Batteriea, Electric

Olocks, Medics! Apparatas, Mators, Ete,, Ele.

MANHATTAN ELECTEICAL SUPPLY ©O.

32 Costland 5t., New York 155 Fifth Ave.. Chicago

Please mention Popular Mechanies when writing Advertisers.



opportunities & hundred fold,

guaranice it.

condition whatever,
receive the book without cost,

A GREAT BOOK FREE

i How to Becoms an Expert Bookkeeper™ istha q
title of &n extensive trcatise on Buukkeeping and Business, It o et oy e £
tells orthe best sysiem of accounts ever devised, and explains how I - B
¥ou can make moremoney and bester your positien In life, It is : os lon i
just the book for beginners and experts alike, Toadvertise our 5 ;
system we will give awiy £,000 copics absolutely free, withoutan ; 3 ek iy Hh

Simply sewd your pame and address an
ddress L

Commercial Correspondence Schools,
147Z, Commercial Bldg., Rochester, N. Y.

U

Learn Bookkeeping Free

Would you like to succeed in business, to obtain & good paying
position: tosecure an increasein salary? Would YOul Possens the
capacity that directs and controls large husiness enterprises? If
50, you Should fullow the example uﬁ
6ol So, gth St., G\.‘l!!lt'ﬂ.‘ Ind., who largely increased his salary
ariertaking our course, A Lnowledge of accounts increases your |
Ohee method excels all others. You
can learn quickly at howme, without less of thne or money. We |

Mr. Edw. Chapman, of No.

or You 4

i

A YEAR'S SUBSCRIPTION TO

THE MONTHLY ¢ CO NCRET Eu

JOURNAL

Will make vou money This is the con.
crete age, New uses for Portland Cement
areg being discovered. Forty.four (44)
pages each month covering all phases of
the subject. Send $1.00 for a year's sub=
scription or write for special club offer.
Address DEPT. A

Concrete P‘uhluhm Co.

STUDY
LA Insm'l‘iml:rh Tear

Prepares for the bar of nnr state. Improved
method of | nstruction, combining the Text-Boolk,
Lacture and Case Book methods.  Approved by
the bench and bar. Three Courses: ﬂﬂ?ﬂ‘ﬂﬁ. Post-
Graduato and Business Low. The QOne-Price
Bchool, Write today for Oatalogue,
l:hle‘ﬂ“ Correspondesee Bchool of Law,
t Chilesgo.

Detroit, Mich.

Leading Law School
In Correspondence

per Blovk,

Engineering [t
Qompleto and short courses. Thoroughly equipped engineer-

ing ehops. Shop work from the beginning. Short

courses in Bteam and Electrical Engineering. Expenses low,
Aseomssodntists the besl. Bebool sil yeur, Rhsdents way suter any tnme, Cormeepondence
team and slacithoal coa eatalogue.  Mentlon courss in which Inberested,

' pees.  Bemd
HIGHLAND PAKEK COLLEGE, DesMoines, Ia.

BE A

WATCHMAKER.

EhRN WHILE TU LEARN. Send for our Book Free.

*“How_ to he s Watch-
maker "' Postal will dn. Stoné’s School of Watehmaking,
Fleags Montion Fugnilns Mochaules. Globe Bldg., 5t. Paul, Minnesota,

.

MEN EVERYWHERE

To learn how to make new and resllver
old mirrors. Ionuwense protits In the

work and we guarantee you suecvess. We
tell free of charge how to emboss, eteh,

foll, gold leaf, gild, frost and ehip glass.
Send for particulars and start at once,

G. L. Patterson (& Co., Chicago, I11.

A SHORT HISTORY OF PORTLAND CEMENT

22,000,000 Barrels Made in the United States in 1203

Though much hias been written during the past
few years on uses of cement amd CCemeunt Con-
struction™ it has been largely of s technical char.
acter so that the average person has little coneep-
tion of itg extent, its ndaptability or characteristics,
Portland ecement iz entering more and more into the
varlous constructions formerly buollt of wood, stone
or brick and fron, writes Herbert R, White In Con-
erete. It 13 the one material mors than any other
which Is making the great construetive era of the
world, Thls 1z now the concrete age.

Ag an introduoction to this form of copstroction
it may be of interest to glanee at the history of the
fundamental element—eement. The first anthentic
aceount the writer finds of the use of cement In any
large way was by the ancient Romans whoe nsed a
mixtare of fat lime and voleanie dust, producing a
cement of considerable hiydrolicity, FPrevieus to this
time the Egyptians used mortar of the nature of
hydraulie Hme, from which was no donbt constructed
the pyramids and other great works,

In 17556, after the destruetion by fire, of the Ei
dystone Lighthousze, John Smeaton, an English en-
gineer, who was engaged to rebuild the same with
stone, realized the fmportancee of obtaining a cement-
ing materlal superior to lime mortar which would

harden nnder water and would have sofficient
atrength to withztand the apetion of the waves.
About thiz tlme, after testing the wvarlous lime-

stones of England, he estabiished the principle that
a limestone, vielding, when dissolved in hydrochlors
acid, a residue of from 15 to 20 per cent of solids,
would, when mixed with s=and, set under water.
This residae, mostly slllca and alomina, practically
represented the Roman puzzolana in its chemical
constituents. Althongh Smeaton was nndoubtedly
the first to dizcover and make practical vse of this
prineiple of hydrolicity he issued no public account
of It untll the publication of his report of the re
building of the BEddystone Lighthouse some thirty
vears later.

In 1791 a royal patent was granted to Mr. Par
ker, of Longon, for a eement made by ealeining
septaria  nodules, found in the Isles of Sheppey,
and in 179 a second patent was granted him on the
enme subject. These nodules contained 70 per cent
of carbonate of lme, 4 per cent of oxide of Irom,
18 per cent of silica and 6 or 7 per eent of alumina,

Az the old Roman cement was, up to this time,
the only cement commercially kuwown amd as the
cement produced by Parker's process closoly e
sembled I1t, the new product was called “Roman coe-
ment.'"

In the United Btates, during the construction of
the Delaware & Hudson canal, 1823-4, a dark blu:

Tlease mention Popular Mechanies when vriling Advertisers.



Hmestone was discovered which, when calelied anid
pround, produoeed a cement having hizgh hydraniie
quacities, Quickly followlng this a stone of shoilar
puture was diseovered In other places on t.¢ Hod-
soit river, Slegfried Bridge, in the Lebigh IMstriet,
West Vieginla, and some other places, and various
works were established durlng the thme from 1524
to 182E,

While the American manufacturers were devoting
their attention to the mapufacture of this “natural”
or “Rosendale” cemont the English and French, and
somewhat later the Germang, were experimenting on
artificial mixtares of clays and Hmes which shonld
produce when calelned a hydraulle cemment.

8lr . W. Palsley, an English engineer, spent mueh
thme awd money in experiments with artificlal mix-
tures but the first to obtain practleal results of o
commercinl value was an English brick layer, Joseph
Aspdin of Leeds, to whom a patent was granted in
1524, By ealeinlng, In close kins, a mixtore of Eng-
lish chalk and river bed clay he produced a clinker
which, when pulverized, produced a cement of ex-
treme hardness amd high hydrolieity., This eement,
when made Inte concrete, produced a stone closely
resembling the Poitiand bullding stone of Enogaand
and from this the name was derived.

The first notable work ln which Portland cement
wis used o any extent was a section of the Toames
Embaukment bullt about 15588, the specifications for
which were then consldered very exacting but which
would now e easily folfilled by even the lower griole
cements, In 1860 official stations were cstabll hed in
Germany, anid aboot the same time in go0me other
Eunropean countries, the German expervimentoers helng
afided by the government in thelr researches,

It was not until about 1865 that Portland cement
was nsed to aoy extent in the Unitod Soates a qd
frinn that time till 18756 was wholly Imported fiom
England, Fraunce, Belginm and Germany, as it wais
generally supposed that the chalk and olay necessary
to its manufacture could not be obtained here, In
1872 Mr. O. D. Saylor, then engaged In the manu-
facture of a lizht burped hydraulic cement In the
Laehilgh distriet of Pepnsylvania, noting the increas-
Ing demgind for o superior cemeitt, and the high price
paid for the lmported Portlamd, decided that a ee-
ment fully equal could he manufactured here at a
less price.,

At this time it was Imposzible to obtaln any io-
formation from the forclgn mapufactarers, =o closely
were all the works gunarded, After several vears of
disuppointing experiment, hard work and many dise-
couragements Mr, Saylor sneceeded in mastoring the
problem amd In 1875, with an asseelate, pliced on
the market a strong and reliable Ameriean Portland
cement.

From this tlme the production of Portland coment
In the United States progressed with goant strides,
Our clhiemists, by exhaustive experiment and stady,
determined the exact proportiong and elements which
contributed to the strength amd hydrolicity az well
as the detrimentsl elements which were Hable to e
found in the natoral rock and which must bhe elimi-
nated or rendered inactlve, The American ventlve
geniug introduced new machinery and perfocted the
olil.  The former dome Eilng gave place to the “ro-

tary” and improved grinding machivery was Iotro-

dueed; the crinding process belng so perfected that
todday the product is so finely pulverized that over
45 per eent will pass through a sleve havinge 10,000
meshe=s to the square loeh.

As Iate as 1890 the hoportations of Portlatd
cement into the United States was only 400,000 bar.
rels while the domestic prodoction was only 3.500,-
000, In 1903 the domestle production alone regehed
the figure of 22,242 972 barrels, to which should he
alded 525,896 Larrels of puzzolana or alag cement.
This enormous Increase in the produetion of Port-
land cement s indieative of the adaptabilliy o
cement to many forms of construction herotofore
Hmlted to other materials,
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Mechanical Drafting

BY CHAS,. W. REINHARDT
Chief Drafisman, kngineering News
Anthor of "Lettering for Drafismen, Englneers and
Brudenis,'"
“BHOWS HOW TO DO IT™

Containe chapters on ootlining, lettering, ontling shading,
section lining, curved surfuco H‘hﬂl:ll.lllt. shading of inclined
surfaces, topographical dmwing, charscter aud finish, e,
Hoards lixd ins. 42 pp. 10 text illustrations wnd 11 full
page platea, Plates 1to IV contain 69 distinet convew-
ticns for section linlng.
“"Each of the

Prof. Jacoby of Cornell, says:
chaplers on “outline shading” and on *section [in-
ing" arc alone worih the price of dhe book.'”

Most Popular Book on Mechanical Drafting Ever
Published
Adopted me Standard in many Technleal Behoola
PRICE, $1.00

MECHANICS
PRORIEMS FOR ENGINFERING STUDENTS

By Frof. Frank B. Sanosorn
BN problems, many being examples in engineering

tice.
P ontents: I, Work (Problems 1 to 172, IT, Foree
(Problems 173 to T IIT, Mution Problemas 408 (o 6 an-

wwors nod 'mmflttu fndex. A practiowl, olementary book
of problems for the uwse of practicing mechanics, én-
ginears and studenis.

PRICE, $I| 50O

Hend for descriptive catalog M, P. apd & sampls
copy of Eoginesring News

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAYX, NEW YOKEK

LETTERING

A neat hooklet
many good t‘hiu.gs for students

PRICE, 25 CENTS

DRAFTSMEN, 2Resirecrs.

now ready, containg

need onr now book on dimensions of

Pipe, Fittings and Valves

FLEXIBLE CLOTH BACKS, 50 CENTS.

HAYVE YOU SBEEN A QOFY OF

THE DRAFTSMAN?

It is a neat monthly magazine on DRAFTING
and Home Stody.

£1L.00 FEE YEAR. 4 MONTHS TRIAL, %5¢.
orthe Magazine and “Lettering® for $1.00
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Drawing Instruments
and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED

Richter Instruments of Precision

None better. Their mechaniesl
merits challenge criticism,

Blue Print Papers, Vandyke Solar Paper
Weite for Clatalogue "'P." {18 pages

EUGENE DIETZGEN Co.

151 Monros 5t., H3121W. 2345t
Ch!cago ik R New York

14 First Street, 145 Baronpe 5t

San Franclseo New Orlean

S ey OO N

HENRY & HORA'S

Modern Electricity

Explains X-Rays, Wireless

| Telegraphy, Radiom,

Y Transmission & THstributlon,

PowerSiations, Wiring, ete,
Written in plain English.

All Problems Solved

Practical—Accurate—Scientific
150 illustretions,
333 pages. Cross index,
"'A practical handbook for stu.
dents, apprentices, and electrical
engineers. " —Scient{fic American.

Silk Cloth. decorative cover, silver stamplng, . . $1.50
Seal Leather, marbled edges, gold stamping, . . 1.00

LAIRD & LEE, 243'Wbaes . CHICAGO

N SHORTHAND

LHENT LESS(GN i KVELULUS SXSTEM

Bo cheap and simple, anyone can now learn In 20 lessons
|-:ri mail, Mo interference to regular work.  Greatest
cdneationnl offer of the age. Endorsed by leading papers
and eminent educators as the greatest work in the history
f education. _Thoosnnds of testimonials and gradustes,
mpaign of Bdueation. BEI6 Broadway, New York City

000000000000000000000000000
WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and its books, a8 woll a8 back numbers,
and any other book or periodical you want,

ROBERT C, ROSS, 1203 Market Street, 'Friscor

ANTWHERE Al HALF MANUFACTURERS' FPRICES

allowing rental to apply on Brir:n. Shipped with
ﬁl#llwvnfﬁmmmminn Write for (atalogne

PEWRITER EMPORIUM, 202 LaSalle St. Chicago

WIRELESS

| CHEAP TELEGRAPH COILS

| All sizes of sparks, and prices ranging from $2 to $25
| Tell us what you want, we will quote & price that will surprise you.

' NEW ENGLAND COIL WINDING CO., Atlantic, Mass.

The term eonerete construction applles to a form
of construction bullt up of an aggregate of cement
and sand, or sand and crushed stone or gravel, the
proportions of the Ingredients varying largely with
the work in bhanpd,

While this form of coustruction became a lost art
[ and was comparatively little used wuoiil about #fty
Years ago, there are some excellently preserved ex-
amples of early work by the ancient Romans, the
most notable of which is the Pantheon built about
27 B. C. in which are yet standing walls Lnilt up of
concrete and faced with triangular brick. The proe-
23 followed is shown to be very slmilar to that of
today; forms were constructed anid the conerete
mixtare filled ju, the facing belng applied while the
conerete was yot soft. In the Isola Bella there i= an
Italian garden with open concrete arebes earrviug a
conerete esplanade bullt In the year 1671,

It was only about forty years ago (hat the dis
covery was made that cement eoncrete could be
greatly strengthened by embodying thereln metal and
from that time to the present the characteristies of
this form of constroction have recelved the closest
study.

Durlng the past ten years many structures have
been bullt of “reinforcod conerete™ Lbat It was not
until the past few years that the principle and for-
mulas were deduced whereby the stirength of such
constructlon conld be fizured with any eertainty.

From the first it has been known that conerete
wiag exeeedingly strong to resist compressive strength
but was comparalvely weak in tension: that a beam
formed of plain concrete supported only at the ends
would break under a comparatively light load,

Within recent wyears It was discovered that if a
rod or bar of stee]l was embedded In the lower cord
of this beam it would support a load somewhat above
the elastle llmit of the rod.

Under the applied load any tendency of the beam
to =ag, therehy causlng an elongation of the lower
cord or part, is met by the strength of the rod added
to the tensile strength of the conerete and this re-
rigtanee transfers a portlom of the straln to the
npper cord or part of the heam in the form of com-
presslon,

When steel Iz embedded In properly prepared con.
crete g combination I8 formed between the two and
a strong adbeslon exists, In addition to thizs adhe-
slon of the conerete, in hardening or “‘setting” there
iz n slicht eontraction of the conerete ghout the rod
pid it I8 held with a vise-like grip.

.

LARGEST BOTTLES EVER BLOWN

Forty pounds of molten glass were blown and
shaped inte one huge bottle by the breath of one
man at a big Illinois glass works recently, Hitherto
the largest bottle in the world held but 20 gal.: this
one is of 45-gal. capacity and there are several

more like it.

The blower took the 40 1b, of molten glass on his
tube and while two assistants supported the weight
without

of the glass he blew and blew and blew

It you want anything and don’t know where
If you have a new idea or invenrion ask our

they will answer promptly and fully without charge.
We want a mechanic in every shop to act as our agent,

to get it write us.
Patent Bureau what you want to know and

Write for particulars,
POPULAR MECHANICS CO.

Flense mention Fopular Mechanics when writing Advertisers.



remoying his lips from the tube and until he had
supplied the 11,000 ew, in. of air required. A hole
wias cut in the =ide of one of the factories o order
te secure a beneh of sufficilent helght to work the
rluss, The Dhlower stood in the secoml story and
worked the glass through this hole.

n e o

WANTED

We want the names and addresses of parties who
have small factorles and who are looking for new
thingz to make in their lnes. Apyvone sending us
the naomes anid addresses of such pactles will be
compensated for their trouble, Popular Mechanics
Pateut Bureawn, Journal Bldg, Chieago.

+

TO OUR FRIENDS

If you have au aequaintance who has an loven-
tlon and wants to koow:—

1. Whether he ean get a patent,

2. How much If will cost hlm to get a patent,

3. Whether It will pay him to get a patent.

4. How he can sell the patent after he g ts it

5. How he can get the most money out of his in-
vention,

Tell him to write to Popular Mechaunies Patent
Bureau, Journal Blde., Chicago, T1., for froe advice
and Information. Then write to the Burveau, and
give the name and address of the inventor. You
will be peased with the results.

How Mr. Smart Hangs 130 Rolls of Paper in a Day =
Western Painter

NATURE’S COMPASSES

Nature has many sigus for whoever will study
them. Every woodsman knows how to locate diree
tion in the woods by noting on which side of the
trees the thick mos=s grows, that shde being north,
or, if ou the plaing, looking at the roots, the direction
in which most of them polnt belng north. This is
toe give the growth a good prop against the strong
norih winds. One of our readers, Lester L. Ditmars,
of Shelton, Conn., adds to these signs the following:

“During the last spring T notieed that the snow
melted in spirals which pointed south at an angle of
about 45°.

The earthgnake which recently racked India so
disastrously seut itz vibratlons around the world
until they were felt even in the Unlted States and
left A record on the flm of a sensitlve Instroment
ecalled the selsmograph. The record consists of 0
gerles of irregular, wave-like lines on a strip of paper
11 yd. long and 2 in. wide., From a long straizht
lne the record rises until it resembles a small monn-
tain range. Dr. H. F. Reld, of the United States
Geological Survey at Johns Hopkina University, snys
it iz a splendid record of the earthquake.

Please mention Popular Mechan ics

Our MNo. 40 [ ench

Teach The Boys to Uce Their Hands

Every boy ought to have m little carpenter shop
of his own. He can earn money doing carpenter
work for his family and friends and have lots of

fun hesides.

Our Youth's Manual Tralning Bench Is a whole
carpenter shop in itself for a bright boy., It is
uged in the best manual tralning schools in the
country.

Banch 4% ft. long, 52 inches high, 20 inches wide—fitted with

i Vi-inch glued up maple tep 1% inches thick, with 7-inch well
for tools, fitted with two viees. Back board nod toc] rack as
shown in illnstration. Frame, glued up top, vices and tool
rock all made of hard maple

gard to this and other manual training benches,
and it shows a numher of stvles especially da-
Write for

l Our catalog gives complete information in re-

slgned for manual training school use.
A Ccopy

GRAND RAPIDS HAND SCREW CO.
146 S. lonia Street 3

GRAND RAPIDS, - - - MICH.

Mechanics, Stationary

Engineers, Farmers ana
Factory and Shop Employes

Here s just what you
\need—a
Good,
Durable
PocKet
Hnife

which embodles the
following

EIGHT ADDITIONAL
—TOOLS—

Alligator Wrench, Wire Pliers, Wire Cutter (wlill
cut barbed fence wire), Hoof Hook (can also be
used for a packing hook about the engine), Screw
Diriver, Screw Bit, Swedging Awl, and Leather
Punch. The blades are tempered to withstand
hard usare and are made of the best 85 carbon

cutlers' stesal.
Theae tools are needed almost every day, and
you cannot afford to be without them.

Price $1.25 Postpaid.

Do not delay but send your order TODAY
Agents Wanted

Devine Specialty Co.

842 State Life Building, Indianapolis, Ind.

when writing Advertisers.
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KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East Nadison Street Chicago

DRAWING MATERIALS

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

; CEMENT POST PATENTED

L 4 ‘ Y # I Y —_—

' ARI HME Ic To the Editor: We ez to eall attention to an

article appearing in your July Issue on Cement

: el ing i July | C

{ Fenceposts, by T. A. Pottinger, of Peru, Ill., from

\ SELF TAUGHT whirh we quote as follows: “Some ue peces of

i E——— steel the shape of the section of 4 mowing machine

:r i T knife, about five of them to steady or stiffen the

B SPANGENBEREGS Do not despair becanse through wire.”

:' neglect you Ei“ forgotten what We wish 1o state that this syvstem of making poats

{ PRACTICAL you once lesarned about Arith- 18 protected by s issued to K. 13. Bennett 1

) : metle. Prof. Spangenberg's New 8 provect ¥ palents 1Esue . B. Bennett a
| ] H | niringEsrs w w promptly prosecnted. 18 BY ==

b8l | ARITHMETIC Method requires no teacher, 228 1l infring il 1 tiy | 1. Tl

1I pa.gau, a.aul; repald on recalpt tem i= known as the “SBamson System of Relonfo e-

q' Sl‘erﬂHth 55, glampa. Best book Ing Conerete Fenee Posts™ by weans of 1§ in. wire

1: '"’r puhl!.sha-d rodlg running the length of the post and fastoned

:" EATABLISHED 180 with a core plate about every 10 inches. This i3

) EO. ELLER BOO COF!P“F“.’ found to be the only practleal amd  satisfactory

:' G ﬁ- z K mithod of refnforeing a concrete fence post for the

1' Agents Wanted Everywhere. 55 So. 4th 5t., 5t. Louls, m. reason that it reqgulres only one-half the amount of

i

| conerete that other posts reguirve, thus groat.y re

DR ! WIN " STUDENTS NEED ducing the cost.
We trust you will publish this item In your next
THE DRA.FTSHAN Issue 80 " led to in-

thnt yonr readers may not he

] inge the Bennett patent. Y '8 truly, A. D, Mac-
_ 25¢ for 4 months— Cleuland Ohio | S -t i

EARN MONEY
THIS SUMMER

Many of our readers will have spare time this summer.

If they wish to undertake a very pleasant and profit-

able line of work, to occupy either a portion or all of

their time, they are invited to address for full particularf

POPULAR MECHANICS

JOURNAL BUILDING CHICAGO, ILLINOIS




NEW PUBLICATIONS

ORE AND COAL HANDLING MACHINERY
is the title of a bandsomely illustrated catalog fis-
sued by the Wellman-8eaver-Morgan Company of
Cleveland, Ohio. The evolution of machinery of this
kind forms an interesting chapter in industrial prog-
resg and the new catalog describes some of the fiuest
and most modern equipment,

NEWTON ROTARY PLANING MACHINES,
published by the Newton Machine Tool Works of
Phitadelphin, eomprises o serles of f(llustrations of
maechines manufactured by that company, with a
brief description of each.

IDEALS iz an attractive and practical boaklet
sent ont by A, L. Ide & Sons, 11 Broadway, Noew
York. The ideals treated of are those that pertain
to steam power plant practice and a number of sug-
gestions along this loe are offered.  Ideal englnes
and parts are described and lustrated,

ATR LIFT PUMPING, & bhooklet being sent out
by the Ingergoll-Bergeant Dirill Co., of New TYork,
contalns  =ome  soumd and  valuable  information,
thoungh 1t deals but briefly with the subject.

100,000 GAS ENGINEf have been sold by the
Otto Gas Engine Works, Philadelphin, and the com-
pany has just lssued a very artistic amd Interesting
booklet Instrating the features of the Otto, amd
reviewing Its progress. To those contemplating the
purchase of o gas engine, “Some Reasons Why"
will be a wvaluable ald in making thelr selection,
while uszers of gas engivnes generally, will be inter
vsted In the pamphlet, Mailed free on request,

ECLIPSE WINDMILLS or 1%056 Catalogue No
G50 1= a new publication sent ont by Falrbanks,
Morse & Company. The booklet glves the history
of windmills in brief amd then describes aod Hlos-
trates the modern windmlll and Its parts In detail.

LAVA FOR MECHANICAL AND ELECTRICAL
PURFPOSES, published by the Ameriean Tava Com-
pany of Chattanooga, Tenn., describes the various
uses of this material and its mechanieal and elee-
irlen] propertles. The catalogue contains a number
of lustrations,

ATUTOMORBILE ENGINEERING.—We are in re-
ceipt of a sample lesson taken from the conrse glven
by the Correspondence Echool of Automobile Ko
neering. The course speclalizes the study of auto-
mobiles In thelr varions phases, construction, operat
ing and repairs. A valuable dictionary of all puto
mechanieal terms appears o the firet lesgon,

BORES A BQTUARE HOLE.—A new anger Intenid-
il partiealarly for shiprard nse hores n squnare hole
giv vy rapldly and so perfectly that the mortize does
not reguire trimming. The anger 12 mode to fit any
boring machlne or a special mortising machine can

Auger Bores a Square Hole

he purchased of the manofacturers. This special
machine s portable and the bit can be set to cut at
nny angle on the tlmber, or endwise of the grain.
The machine can be 2ot up on 4 trestle or bolted to
a bench.

m—
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Earn $50 to $200 a Week

with cour Moving Picture machine out=
fit, complete for $75.00 to give enters
tainments. Agents wanted.

ZUELCH @ CO.

119 E. 28d Street; = NEW YORHK CITY

“We Analyze Everything”

At Reasonable Rates. We Devise New and Original

N kddesis Formulae

The Ellsworth Laboratories
MAX D. SLIMMER, Ph. D.

B57T Dearborn Street. - - - Chicago
= —
Cheap as GOVERNMENT
wood, and POSITIONS
will
last L or-
ever, Made Opportunity
with &1 m. pare 1or B i, Olvil
ple and in- Hervics Examina-
expensive tions by mail. Bulary
tools. Fire Lo start U to
proof, frast g B LS
proof wind 148t YOAT; MADY MOTS
proaf. next year, anual
Faer'sl rasds of information and
Comet & Sanid namp le guestions,
ertiransl, W 1] 180 pagee B o La tm-
Pupplnst Wead logue FREE. Dept.
M}m I|:II.'_|;|“|-’| 0.
E::Int:!r:l'p
A, D, AMERICAN COLLEGE

M:'—"Eigﬂ OF CIVIL SERVICE,

Chasmbgr af Commerre, l"l'-hitr' '!rI]FI'I'I.IH. Ind.

Send three one-cent -t-.:npl for S5=colox
PICTURE OFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Blook, : - = =
Tel. Harrlson 1104

Chicago
Cable Address *Stebbings™ Directory Code

A School
Within Itself

Bpace will not permit our telling
vou Bil about this book, but better
gtill, we give you achance to examine
it for yourself by our offer to refund
money if book is not satisfectory
wpon examination. Under this offor
1),600 copies have been sold and paid
for, and ot of this number wi have
refunded for only M eoples. There
are nineteen chapters, carrying you
from the fondamental principles of
electricity through the art to the
finished dyoamo and chapter devoted
to the slectric sutomobils and bat-
terfes. Contains a dictionary defining
100 words.

dth Edition,  Price, $2.00 defivered.
CLEVELAND ARMATURE WORKS: Cleveland, Ohio
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The instraments are mada from heary OAST metala—NOT cheap stamped, poorly finished, imitation affairs, All the work-
mnndnﬁfﬁ@f [ils

ing purts, whirh include kex lever, sounder lever,
ition metal, SUCH AS 18 USED IN ALL HIGH.G
with gilt. Adjusting screws are all
pnlluﬁld hard rubber, Haze

beat low-priced telegrnph eet over mids

BADE

for prectice work,

the art of telegraphy.
come an expert operator by {"mplﬂ,'l!l!fl
money refunded, Bhipploe weight b1

the Amateur.

your lelsare time.

With This Outfit You Can Learn Telegraphy
The «New Era" Student’s Telegraph Equipment,

made with large Enurled heads.
ighly polished; Key of steel lever pattern, and sounder gives a loud, clear sonnd, 1o fact it is the

HE COMPLETE INSTRUCTION BOOK is very comprehensive and embraces ALL the
Oma cell of Dry Battery operates the instrument perfectly.
Every outfit
A. We are headquarters for eversthing mechanical or electrical, for the professional or
Bingle notfits at wholesale prices, Bpecial Froe Catalogues op many lines to send you,

MONTGOMERY WARD & CO., Michigan Avenue, Madison and Washington Streets, CHICA GO,

“

at Home,

K20151. Price only $2.75.

Railroads nnd Telegraph companies always hare posi.
tions for competent telegraph operutors.

Here is the most perfect nnd complote, full sized
telegreaph set for the learser. ¥ou do not NEED a
L companion or opéritor to Ysend' you messages to
enable you to learn to “read”’ by soand, with this ol -
fit. For in dition to wnrhingﬂzo‘u to send, this
ﬂEﬂpment his an ENTIRELY W AUTOMATIC
DEVICE whicl} dn}m l‘.lulilrﬂbildléiﬁ lni‘l Efﬂ&!lﬁtl'ml
to receive perfectly. is A pne J ia
HGLUBL'&ELY Uéﬁﬂ. Mo one elee has i

The complete set conalata of the following:

1 full pize “*New Era" 4-Ohm Telegraph Instroment,
consisting of Sounder and Koy, movnted on ms bhog-
any base; 1 audibie Alphabet Automatic Tranamitier;
1 Beriea of Perforated Hibbon Records for same;
o Cell of Dry Battery; 1 coil wire; Book of Complete
lostructions. All for 3276,

anvil, adjosting sorews. eto., are of finely tinished compos-
RUMENTS.  Sounder and Koy base are japa nnédhntl:l wtirlped

Ky Enob, circuit closing koob, and magpet heads are o

L] points essential to the mastery of
With this ovtfitin YOUR home v can be-
arantesd perfect and guarnntesd to please, or your

ROBERT VOLT
AMMETER auaranteen

Forwarded prepaid, including
case, upon receipt i:lflgd--Ml
3 VOLTS BEENI) FOR
30 AMFERES CATALOGUE

THE ROBERT INSTRUMENT OO,
¥ 60 Bhelby Btreat Detroit, Mich.

Your Ideas Developed

PATENTS PERFECTED EXPERIMENTAL WORK
EXPERT MODEL AND DIE MAKING

METAL SPECIALTIES MANUFACTURED

Panch, Press and Sorew Machine Work. Brass Finishing, Oxydiz.
ng, Mickel Plating, Enameling. Thirty years® ezperience.

JOHN OLDFIELD, 937 North 41st Court, CHICAGO

What Is Daus’ Tip-Top?

TO PROYE that Daus’ ~Tip Top'
ihe beet and slmplest device for mak.
Ing 1000 ecoples from pen-written
and 5O enpies from iypewritien orl-
. Elnal, wa will ship completa dupli-
' cator, cap glze, withont deposit
ﬁtayl 0) dur::ftﬂ&l.

Wt Brice S7.20 less trade

2 . | scount of B35 %, o 55 net
THE FELIX 8. K. DAUS DUPLICATOR CO.
Daus Bullding, 111 JohnSt., New York City

ROYALTY PAID "™\ irraoe and popuisrize.

ON PIONEER MUSIC PUB. COQ., [Inc.]

SONG-POEMS o M eaco 1o,

ThisELEGANT Waich $3.13

Before pou bisy & watel gt this out sad send €0 ua with
your oace sod sdicess, sad we will lml'im by uﬁﬂ
for examlnniben thu-lugl A %H E
ﬁﬂﬁﬂi Iﬁht&'hi Il.png.Tltln wind snd
semn pet, Bied wlth Flably jewsled movemsnt sad
Y arnntend B oorrect Hmekerper; wiik Joog Geld
Bt et chade for ladlean of vest chaln for Qebla.
Cerah | f you conslder It equal do sny §35.00 GOLD
WA FILLED WATTH Warranied 20 YEARS
D 7 the express agent $a 75 and H b feoure  Our

E mwnu-!th ench wabch,
Ladbea" alse,

1 Mantiom
If you wini Ganes® or
, FARBER & 00, 081, 28 QuineyBi CHICAGR

Addres

SPECIAL MESSENGER PICKED OUT RIGHT
WOMAN

A apecial delivery messenger at New Orleans re-
cently delivered a letter to a woman on a crowded
traln whom he had never seen before, the only clue
e had belng the name of the woman and the trals
she would arrive gn. The letter enclosed within a
note was received at the New Orleans postoffiee.
The note gave the Information mentioned pnd sald
the letter was important. The messenger, who had
been on duty but three months, boarded the train
above the depot and passed swiftly through the
coaches inguiring the names of all the ladies antil
he found the right one.

il

COST OF TRADEMARKS REDUCED

nder a new law the Government has reduced its
charges for registering trade-marks from F25.00 to
£10.00, Popular Mechanirs Patent Bureau attends
ti the reglstration of trademarks under this new
law,

—

i PATENT NOTES

Popular Mechanics Patent Durean has connected
with it more than two hundecd mechaniceal dra.ts-
pen boveated io as nmuy citles, who will make patent
and working drawings for inveotors amd assist in
developing thele inventionsz, If you necd the services
of a draftsman In connection with your Invention
write our Patent Buareau atd yvon will be given the
address of the representative cearest vour residens |

® L] L

Thiz is the time to perfect and protect your in
voutiong Ly patents =0 that when fall begine and
manufacturers take on new lines, you will be In
shape to do business. Popular Me hanlrs Patent
Boreau will send you the names and addre ses of
manufacturers of any kind of machinery or articles,

L - L

For 1 nominal fee Popular Mechanies Patent Buo-
rean will Inform wvon how many patent: have heen
granted In the TTnited States on any particalar class
of machines or devices, and at ten cents each will
furnlsh copirs of the drawines and specifications of
any patent if the number of the patent Is furnished.

Please mention Popular Mechanics when writing Advertisers,
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$1,000 in Cash
and a Vacation

ERE is a chance for any live young man ¢r
woman to make a year’s salary in his odd
time this summer--and to have lots ot fun doing
it. The Empire Candy Floss Machine turns a
pound of sugar into thirty bags of delicious and
wholesome candy in eight minutes. Thirty bags
of candy that sell faster than
you can make it at 5ca bag.
Visit summer resorts--seaboard
and mountains--making §1.40
net every eight minutes, Or
stay home and work in your
own town and at nearby Fairs
and Festivals, Machine only
costs $150, and pays for itselt
at the first stand. Atter that
all is net profit--little labor--great tun, Whether
you've heen at school or at work--you can’t
afford to miss this chance. Write TODAY,
This advertisement may not appear again.

Address Dept. M.
EMPIRE C. 5. CO.

Hloombeld, N. J. Fisher Bldg., Chicago.

Portland, Ore.

RUBBER

Where will we get it in the
future?

Consumption rapidly exceeding
the supply.

Price of rubber advancing every
year.

have returned ferom Mexico, where they
went expressly to study the rubber ques-
tion, Their report is now published in
pamphlet form and will be mailed on re-
nuest to interested parties

A committes of well-known business men |

Address Dept. B

Mexican Mutual
162 Washington Street, Chicago

—

Folds in Five Seconds

THE FULTON FOLDING GO-GART

Most Modern, Practical and Convenient Type of
- - Child’s Carriage. :

TRONGLY made,
beautifully fin-
ished, both sitting
and reclining posi-
tions, folds up like
a pocketbook .', ..

The Price is
Within the
Reach
of Everybody.

Bold by dealers generally.

If not on sale {n your city write. Bend dealer’s name,

WE WILL SBEE YOU GET ONE.

Fulton Flanufacturing Co. a1 N. Elizabeth st., Chicago

Please mentlon Popular Meéchanics when writing Advertisers.
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SAVE YOUR STENOGRAPHER'S TIME
$13 Dearborn Jr. Typewriter Cabinet 913

Grunranteed the most com.
plete and perfect degk ever
#old wt any where near the
H.::Il.l' ““E!h1pi?tl,‘ i mvsi:i

L0, e P i

East nﬁ{mk: Moun-
tains, Without roll
miq-tnln Il:u:n ﬁap&r
cabinet, prica £1:
Alade of a-!]ﬂd ]ﬁen
oal,beantifully finished-

Invalusble nots book
holder free with Cabinet.,

Write for FREE catalog
of this and other styles.

DEARBORN DESK CO
ALEXANDER A, SAMUEL
" | - 3 ﬂ"@n. Mﬂ'r«
e el 504 Fisher Bullding
UHICAGO, T. 8. A.
|1r1'ou WANT A DESK ASK “DEARBORN"

DYNAMO CASTINGS|

Sets of Material or Finished Parts for the

FRANKLIN MODEL DYNAMO
PRICE $3.50 AND UP

win Il%&t_nix fe. p. lampa
rite for illustrated booklet B

PARSELL @ WEED,
120-131 West 3lst Street, = NEW YORK CITY

You Can Make

BIGC MONEY

With My New PRIZE VENDING MACHINES

Best Novelty and Money Maker ever placed cm%ha m"uin'f' 0
ated with mickels. Also six other new style Vending Maechines
now ready. Write fo Manufaoturer for full particulsrs and prices.

THOS. H. SHERBORNE, 29 8outh 3rd Btreet, PHILA, PA

The season 1s here to

MAKE MONEY

: Get started early.

$40 to $75
A WEEH

Can be made with one of
thesa

™\ Steam Peanut Roasters
and Corn Poppers

- S. DUNBAR & CO.

16-18 No. Desplaines 8¢.
CHICAGO. I

Catalog Free.

PHOTOGRAPHS————— | The Greatest -
Invention.

IN NATURAL COLORS
WITH ANY CAMERA [¥°*%/®

New YorK Camera Invention Co.,
pom e wew v o |
s

Hatte “ﬁ:t lﬁ' E: gm"l"l'ﬁm.m
& g T N ]
Battory Table Lame 400, ;

Telephones Complete, $2.50 to
Electric Door :;En .
inge and Bicycle Ligh 00000 B
nterns and Pocket Flash ta, Thoto .00
mB-ttl;eruiuﬁ...ﬁﬁ.....,,.....,,....,. %gj
BRI ut B0 st A bl
&mnim%ctu........,,. ...... 2w
Necktis and Cap Li To0 0. e nissnnes B.U0

mos and Motors, W0to........n.. LOD
Catalogue Free, Fortunafor Agents,

OHIO ELECTRIC WORKS, GLEVELAND, 0.

WIRELESS FIRE ALARM

A wireless fire alarm system that will work auto-
matically iz belog explolted Dy Dr. De Forest of the
American-DeForest  Wireless  Telegraph Company
and B. C. Haldeman, an electrician of Kansas City.
In case of fire, the heat at a4 cortain degree acts
upon the slgnallng apparatus and a slmple message,
telling the exact location of the fire, flashes up a
wire to the roof of the buoflding, i= communieated
to a flagstaff arrangement and Is then  earrled
through the alr to the receiver in the fire head-
quarters, the receiver being in tune with the trans-
mitter,

When the message is recelved a bell rings and
rings again until the operator recelves the message
In a signal code of dots and dashes, so =simple that
any one, though not familiar with the Morse codo,
can take it

Btreet hoxes can be used in the same manner so
far as receiving the alarm is concerned, the in-
ventors say. The message ran be transmitted hy
pulling down a hook or pushing a button.

—

THIS «POP’ HAD GONE HOME

One of our Chicagoe subscribers who began with
the first Issue called us up on telephone recently,
The operator switched him on to the wrong num-
ber, and when he famillarly Inguired, *“Is this
‘Pop'? a sweet, glrllsh volee replled, “No, pop's
Just gone home, but this Is Sosle, won't T do™

IT PAYS TO BE EXACT

Most of the talk Is about “millions” these days,
and T notice that young people, like older ones, are
bheglnning to look down on the pennles and to
imagine that saving pennies 12 too slow altogether
for this age.

Let me tell you a true story about a recent big
engineering contract that shows the value of pen-
nies, says a Keystone correspondent,

A great firm, well-known  throngh  the countey,
figured on an englneering contract a few yeears ago.
They had everything caleulated to the last cent,
except the cost of some dredging. On this they
couldn’t quite figure within half of one cent per
cubie foot wlthout petting more facts,

"We'd better Investigate,” sald the elder partner,
“and find out just how much we'll have to dredge.”

“Nongense,” sald the younger and more active
partner. "“It's only half a cent, and 1t's not worth
hothering about,”

So they signed the contract.

After they had worked six months it developed
that the firm wounld have to dredge away ten milllon
cuble feet of material. It also turned out that It
would cost them exactly “only half a cent” per
cuble foot more to do It than they were getting for
it. Ten mlillion cuble feet, at half a cent each,
which the younger partner had sald was “not
worth bothering about” amounted to just £50,000,

The firm has been working three years now to
fulfill a contract at a heavy loss, slmply because n
man dldn't consider that half & cent was worth
betherlng about.

Please mention Fopular Mechanies when writing Advertlsers,
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“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
“Written so you can understand it."”

CONTENTS

PI{}W tﬂ HH!‘F’ ﬂ. Pﬂp'l'*l‘ B'}Ettlll-l-llIlll'l'll.‘l'!ll-
How to Make a Barrel Bult. .covvesssananssnanss
How to Make a Water Wheel.......00c00. . E e
How to Make Your Own Fishing Tackle....eues
Temporary Camps and How to Build Them......
Permanent Camps and How to Build Them......
How to Bulld an Imitation Street Car Line.....

How to Make a Water Bieyele. ... ... A
How to Make a Minlature Wiodmill. .. cvevinnans
How to Build an Iee Boak....cosvvisssssarnanas
A Novel Burglhir AlAFM. .ov.iviicnnsnsasasss it

A Mechanienl Ventrilognist and How to Make It.
How to Make a Boot-Blacking Cabinet. .

sEE s EEE

Henewing Dry Batteries. ..o veevesiossssssss CERE

How to Malke Water Motors, .covivarsranas

How to Make “Antlgue™ Clocks rmm Up-to- Dntc
15T o T e e e e e e i

Lettering a F‘I:nr*l.. DAl s vnsnnaa

How to Make a W Iudmlll of Dm- ur Tm:- Horsw-

power
How to Make a Trap for Rabblts, Rats anﬁ Mice.
How to Make a Small Searchlight.
Kites of Many Kinds and How to M"Ik& Them—

Jug Fishing .... e
How to Do Ornamental Iron Work. . ....o.oeseeess
Orpamental Metal Guards for Open Flreplaces. .
How to Make a Propelllng Vehlele.....coveenees
How to Make a Water T-Jlnwnpv......
How to Make Paper Balloong. .oviveiieiniiennans
How te Make o Hectograph......

Useful Articlezs and Ornaments I'rI.tl]Fl:IfGli]
Bloyele Parts . .iciiiieauessisiingincsinsss

D-‘*T!'f'm Eﬂ]r Winter Sports—How to Make and
T8 Tl N A g e e U e R T

(‘unﬂtfnlg Sleds, Chair Sleighs, T-:ahc-gg,an Slldea
and Bkis ....

How to Mnake Rl:lllh'rl' Sl:tmps.:.-: ...............
How to Make a Baggage Carrler for Bl.l.,n les..

A Water Condlestick. v LR
Boys' Hand-Power Auto—How Made. . .oeoeeees

How to Make a Pair of Dumb-Bells......ce0uvns
How to Rid Your Yard of Cat8. ... ivevnannss
How to Make an Easel. .. ..ovvreanecnrsns
Tn Tdeght a Gaslight Withont Mateches. .........
Things a Bov Can Make Out of old Bieycle Parts.
How to Make n Wind Propeller....... R TR

Fhotographing from a Captive Balloon,...eeassas
How to Make a Slmple Burglar AlATM. sesssnnes

Sent poatpud on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Building, - =

Chicago
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EVERY BOY HIS OWN
TOY-MARKER=——

It tells you how to make & Steam En.
gine, s Photographic Camers, & Wind.
mill, 8 Microseope, an Elsctrical Ma.
ching, n Gelvanic Hatters, an Electrical
Tels I-Hlllh An ].Ju’"hltjp:l:ng Apparatus,
B ]i]r'ilh e Rale idowcopes, & 'i'lllpun
Lante: Lig i Lln;‘:'u]JEl.I:l "-Lr'p Boats of evel Y
kind, fram n ] ittle rowbost to & full rlgped
schooner; how to wake Kites, Balloons,
8 Paper Toys, Masks, Curd Racks, Waogons,
S Carta, Ty H wime=, Bows and Arrows, ]':tp
Guns, Blingw, Btilts, Fishing Teckle,
Linbbit and Bird Traps, and many other
thimgs, and all 18 mads so plain and
simple that any bov can -n-l.l:r make anvthing described. The
}'I]I-H.‘ is illustrated with more than 50 handsome illusirations.
This iz o greac book wnd ¥y should oot be without it, l"'.l.!.'l:ﬂ
only 25 cents, postpaid, 3 for 60 cents. Adaress

WESTERN SPECIALTY CO..
DEPT.
Bradley Street Station - { -

St. Paul, Minn.

“SHOP NOTES.”

200 Pﬂ-gﬂst
385 Illustrations.
PRICE - - =

50 CENTS.

POPULAR MECHANICS

ELECTR.IC MOTOR, 75c.

Huns with a wet or dey battery, Ask suy elac.
trical dealor or look through any Hleﬂ:rm&l
catalogie nnd sew if you can buy an electric
motor with Z-lnch Arimature,
fie Id mngnet, pulley, ete., for 5 cents.
ing aod postage, 15 cents,

(i new catalogue, now on the priéas, will
b&n‘ad} 1-.1: m.nl].ini August 15th. Be sure to get one,

ARIESIAN ELECTRIC CO., 744 Artesian Ave., Chicago

BOYS ! Earn a Pearl Handle Pen.
GIRLS! Earn a Gold Necklace.
by selllng our Beautiful Hat Pins.

Senl lo¢ for sample and plan, WESTERN CURIO CO.,
956 E. 23rd 3t., Los Angeles, Cal. Dept. 5.

wrouaht iron

Puck-

ELECTRIC RAILWAYS

Dynamos : Motors : Cas Engines

P!Fbe Working Models, alu-u ﬂutlu.g’u.nd Pn.

Eﬁg for the Amateur Electrician nd for ﬂttah!gnl! E
The CARLISLE & FINCH CO.,
262 E. Clifton Ave. Cincinnati, Ohio

Flease mentlon Popular Mechanics when writing Advertisers.
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“Want" and “"For Sale” Ads. 2 cents per
word, payable in advance, Replies may be
sent to a nnmber, cnre Popular Hechlnlcli
and will be forwarded promptly withon
extra charge,

“SHOP NOTES"—Paper covers 50 cents, Popular
Mechanics,

AUTOMOBILES.

FOR SALE-1M3 Oldsmobile  Tanabost.
P, DeCloux, OGconto, Wis.

FOR SALE CHEAP—Tourlng Car equipped with
Brenpan motor,  Car s o plnk of condition exeept-
ilij;' ane front tire, Wil conshiler $290 for it., The
Starin Company, North Topawanida, N, Y,

FOR 8ALE OR EXCHANGE—Rig powerful
Stearns Touring Car,.  Will sell cheap or will give
good trade for smaller machine.  Presenf car too
large for owner's requirements.  Photo and deserip-
tion on request, Box 374, North Tonawanda, N. X,

YOU WILL find them in Franee, Germany, Aus-
tralin, England, Canada and all of the leading fae-
torles  in the United States. We mean Dinmo-
Carbo Bmery Wheel Dressers,  Our booklet for the
asking. Stephan Brothers, Urbana, Ohilo.

FOR SALE OR EXCHANGE—Automobile gear.
Address ¢, O, H,, 1% North Front 8t., Columbus, O,

FOR SALE OR EXCHANGE—4{ h p automoblle
or boat 4 evele gasoline engine,  Address A, P O,
18 North Front 8t., Columbus, 0.

BLACKSMITHS.

EVERY USER of emery wheels should have our
booklet on Digmo-Carbo Imery Wheel Dresser, A
postal card will bring It to you.  Address Steplan
Brog., Urbana, Chio,

GOOD BLACKSMITHS ARRE SCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools fiest for all,
from the surgeon to the safe blower, by using Toy's
Troatise on new steelsg explaining how o work them
with 75 new methods for working all difficalt Johs.
Ten receipts for making yonr own compounds for
weldlng different kinds of steel solld, Thermite welid-
Ing fully explained; also two colored tool tempering
charis: chart A explains all anvealing and harden-
ing: Chart B explains both sclentific aud plain tem-
pering to a standard.  All the above for $1.00 Val-
nable samples free. W. M. Toy, Siduey, Ohio.

BUSINESS CHANCES.

Write

Hix Thonsand aeres of fine timber land e Ldaho
(ileedead ) for sale cheap 7 taken soon.  Address W,
J. Ramey, Negperee, Ddahoe,

ENGINES.

FOR SALE—2 L p. gasollne engine; 8 x 5 ar
compressor; 8 b ope oelectrie motor: 1 auto sparker,
J. F. Behalts, Novth Chicage, 111, Box 176,

MAKE AN emery wheel any slmpe you wish with
# DMamo-Carbo  Ewmery Wheel Dresser.  Scid  for
booklet and testimonles.  Stephan Bros, Urbana, O.

FOR SBALE—3 h. p. vertical englne and 4 h, D

boiler: all fittings complete.  Address A, V. Monroe,
25 Grauite Street, Taunton, Mass,

FOR SALE—=1% H. P. englne, castings for motor-
E,‘l’rlu, at a hargain, Address Box 28151, Meread, Cal.

FOR BALE—4 h. p
2 h

gasoline englne, or trade for
Geo, F. Whittemore, Avondale, .

FOR SALE

THE GREATEST invention of the age—-Dinmo.
Carbe Fmery Wheel Deesser: true or shape an
ecmery wheel, Booklet and testimondes for the azsk-
ing, Stephan Bros, Urbana, O.

FOR SALE—Complete are lamp for $7.25; equal
ton the hest, borng 160 honrs at one @lling, fo-tloor
aor ont-door, save price, 1,500 lamps In active sery-
fee.  Alpha Gross Elecirie Co,, Springfield, Ohio.

TO EXCHANGE—S8mall turning
watch, H. Ddavis. Shabbona, Il

" FOR SALE-2 H. P. 1905 motoreycle; only §125;
never nsed.  Chas, Gillivan, Weet Jefferson, Ohlo,

FOR SALE—Y H. P. gasoline engine complete
with jump spark cofl and batteries, first-class shape,
f20. 1 H. P. Western Eleetrie motor, 110 divedct
current, speed 1,600; £253,  J, C. Faulkoer, Russell-
1—_i|l:=, .‘i.[]._mnﬂus,

FOR SA].-E—:'N genulne Homer plgeons, or will

exchange for antemobile, E. A. Conningham, Oski-
loosa, Iowa,

FOR SALE—One iron working foot-power lathe,
&10: one Yy H, P. dynomo eastings, finkshed, 10, W,
. Behafer, 118 So. 3rd 8t.,, Hamilton, Ohio,

FOR SALE-#40; mechanieal electrical engineer-
ing course (Interuational  Correspondence  Sehool).
Crlenwald, 1118 “H" St. N. E., Washington, D, .

A PRACTICAL BOOK, "Dies and Dlomahmg.':
Postpail 1, J. L. Lucas, Bridgeport, Conn,

lathe: want

DIAMO-CARED EMERY WHEEL DRESSER;
better than black diamond. Booklet and testime-
nleg free.  Stephan Bros, Urbaopa, Ohie.

FOR SALE—A well equiped machine shop In
spmthern Michigan, doing a  good business,  Price,
ga000,  Splendid opportuniiy  for @ good business

moechanie. Address No. 987, care Popular Mechanles.

FOR SALE—Steam Laundry, delng paying busl-
ness: newly equipped  with  modern  machinery;
Plant worth £3,500, Wil sell for less than eost,
Poor health reason. New Method Laundry, South-
Ington, Conn.

1 WILL help furnish
patent.  Write what you
O 'Flyong, Clark=dale, I

IF YOU wilsh to help the company you are work-
ing for, get our booklet and testimonies on Diamo-
Carbo Emery Wheel Diresser. Btephan  Bros,
Urbana, Ohio.

INVESTMENT BOND—I offer for sale one 3500
bond In an old established i

business paring 6 per
cent.  Absolutely safe.  Address “Boml™ eare Pop-
ular Mechanies,

ETART A MIRROR FACTORY In your town,
There's money In It. We teach you and guarantee
you suceesda at onee,  Sewd 10 eents for sample
mireor, particulars and  testimonials, Do It now.
None without, Hnllinger's Schoeol, Francesville, 1ud.

gl
Lo rms=.

to  promote
amel  get

money
have

HELP WANTED.

WANTED SALESMEN—The Tropleal Ol Com-
pany, Cleveland, 0., will arraoge on =alaried hasis
with lubricating oil ralesmen for territory not cov-
ered; ean also nee on attractive commission proposl-
tion few pood salesmen without previons experienee
fu this Hoe, which i= easily learned, Communicat:
with us. _

WANTED—Every uszer of emery wheels to have
our booklet on DHamo-Carbo Emery Wheel Dressers,
n poatal eard will get it for you., Stephan Bros,,
Urbang, Chio,

WANTED.

WANTED—Internatlonal Correspondence School S’
pamphlets, agricultural rendering,  Addeess  “C,7
Popular Mechanies,

WANTED—To exchange 1 MceAllster Magie Lan-
tern, cost  &60, with ool gesortment of sliles,
poster's  tickets, mechanical slldes, sereen lecture,
ete., for gasoline engine of 1% h, p. or eastings aml
working deawings for same, Also goodd telegcope for
offer. Address W. H. Dine, Zoar Station, Ohilo,
Box 27, Tusearawns Ci,

WANT TO exchange No. 2 Remington typewriter
for electrical testing tonlz or gazoline engloe, Offer
something. O, A. Prest, Clinton, Iowa.




POSITIONS WANTED.

POBITION WANTED as ofler In a steam plant of
medium  size  furofshing  power for  eleciric ma-
chinery., Address L., Box 211, Manbattan, Kan.

MISCELLANEOQUS.

WANTED—Painters to learn slgn-painting by our
new method of eut eard boards letter patterns. Senil
stamp for samples and circalars. E. T. Littlefield,
Adams, N. Y.

TYPE“'ETTER—COHT. £100, good as new: will
--in‘*hnuge for motor-cycle. C. 8., Box 23, Waynes-
ville, Ohio,

5 ———

STEEL STAMPS—Brass stamps, door plates,
wax  seals. embossing  dies, braoss  prioting cots,
notarial seals, photographers’ stationery, sheet metal,
dies and presses. J. Kiola, engraver, 155 W, Madi-
son 8t., Chirago, TIL

FOR SALE—One 12-light 110 V. D. C. dynamo,
used 500 hours, good as new, with rheostat, for §25;
# bargaln. Alpha Gross Electrie Co., Springtield, O.

THE WONDER OF THE AGE—-Diamo-Carbo
Emery Wheel Dresser, booklet sand testimoniils
free. Stephan Bros, Urbana, Ohbio.

TO TRADE—8mall invention for light runabout.
Fred Kiser, Pittsfield, Il

FG-I-?{ SALE—One enterprise saw rig, practically
new,  Write for price and descriptions. J. C. Mer-
ryman, R. F. D. No. 4, Cadlz, Ohlo.

TRUE OR SHAPE emery wheels In any shape
you wish with a Diamo-Carbe Emery Whe l
Dresser; booklet  and testimonials free.  Stephan
Bros., Urbana, Ohio.

BRAINS FOR SALE—Do you want a prozpectus
written and illustrated for your new company or
gyudicate? Do you want one that will command at-
tention and sell shares® Do yon need a catalogue
or booklet that will not be thrown In the waste
basket? If so write to Expert, care of Popular Ma.
chanics, Journal buildiog, Chicago,

CAMERA FOR SALE—Vive camera, 341 in.,
ln good coudition, £3. C. L. 8., Popular Mechanles.

ADVERTISING COURSE FOR BALE—Full
ecourse of lessons from the foremost school in the
country. Price $10. C. L. 8., Popular Mechanics.

WHEN YOU WANT anything and Jdon’t Enow
where to get it, write Popular Mechanics.

WANTED—If you have anything in light metal
mnnufacturing, job or experimental work, write me.
Lowest prices. Schwabe & Son, 35 W. Washington
8t., Chieago.

ATTENTION MACHINISTS and earpenters, We
wish to let you know that we carry a full liue of
mechanieal tools of all deseriptions. We are giving
the readers of Popnlar Mechanles an opportunity o
et good tools at cut rate prices.  We carry all
makes. Write for one of our 6 in. hook ruales, price
il eents.  Fend for eatolognes. Euareks Tool Sapply
Co., Wilkinsbhurg, Pa.

A PRACTICAL BOOK, “Dics and Dirmaking.'
Postpald £1. J. L. Luecas, Bridgeport, Conn.

ENGINEER'S LICENSE—Engineers, electricians,
fircipen and machinists, send for free pamphlet de-
seribhing Spangenberg's Bteam and Electrical Engi-
neering; 672 pages; 648 Hlostrations; 1,035 qguestions
and answers: jnst out: hest book ever poblished.
Geo, Zeller Book Co., Bt. Louis, Mo,

Railroad Building in 1905

There are 7000 miles of rallroad track under con-
struction in the United States, of which 3.500 will
e completed this year. T'p to Jone 30, 1,284 miles
have been fAnished, which the Rallway Age says s
divided as follows:

There bhas been no track lald thos far o the New
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England States, although one Une 65 miles In length
and several shorter extensions are under constructlion
in that reglon, In other groups of states the figures
of new track are as follows; Middle states, 57.56
miles; central northern states, 83.28 miles: South
Atlantle states, 251.87 miles; Gulf and Mlssissippi
Valley states, 24208 miles; sonthwestern states,
207.2 miles: northwestern states, 18580 miles: Pacific
states, 213 milles.

Over one-half of the track laid is loeated In the
Houth and Soutliwest, where the new ileage ng-
gregates 762 miles,

e

PETRIE INSTANTANEOUS WRENCH.—This
wrench Is adjusted In one-elghth the time usually
required In setting  the ordinary monkey wrench,
Az the average employe uslng a wrench ranges
from the fairly well pald up to the most expensive
mnchinists, the actual saving in time and conse-
iment doltars 18 somwething which can be redoced to
figures, being estimated at from 25 cents per day
up. The tool is extremely simple, having only three
parte aod a washer. A slight turn of the handle

Parts of Instantaneous Wrench

releases head which pulls ount, thus inecreasing the
leverage instead of lessening it as In the ordinary
wrench, When adjunsted a slight turn of the han-
dle =ets the jaw absolutely; it i= impossible to
eramp the jaws. The parts are steel, handsomely
polished; price same as ordinary wrenches of equal
glze,

Boys
When my dad talks to me ‘n Gus,
"Bout when he was small, like us,
He was the best hoy ever yet:
'N never got his shoes all wet
A-walkin® through ‘most ev'ry pool,
When, ralny days, he went to school,

He never wag ns had a8 us,—
When daddy talks to me 'n Gus.

He never serappesd with Unele Jack.
‘N pever, never put a tack
In people’s chairs: "'n, not like me,
Was prompt at dinner, breakfast, tea.
He never swipsd a jar of jelly;
N'r never called hls stummick “belly."
He never tried to smoke 'n cuss,—
When daddy talks to me 'n Gus.

He never ploched his sister's eat,
'Noput black beetles in her hat,
He never bhroke the baby's toys:
‘N owhen he played, he made no nolse,
But sometimes, Unele Jack ‘n he
Smoke 'n rec’lect things, after tea,
‘N what they sav, don’t sonnd to us,
Like when dad talks to me ‘n Gus.
—Hilda Hasse.
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TALC DEPOSIT FOR SALE

[ own the whole and offer for sale a one-
half interest in what is believed to be the
lIargest known tale deposit in the United
States, if not in the world, The guality is
fine; the deposit is very cloge to the sur-
face and easily oncovered and mined., Bor-
ings and outcroppings show a very large
and continuous area, with unusual depth.
Leeated in one of the southeastern states:

loeal white labor good, cheap and abund-
ant., This deposit Iz of very recent dlscov-
ery. The few sample carloads taken out

by hand were immediately sold and gave
entire satisfaction. With the installation
of machinery this tale ¢an be erushed and
loaded f. o. b, for ahout $3 per ton. For
full particulars address

TALC
CARE POPULAR MECHANICS

GET ONE

The New |
Popular Mechanics

PREMIUM LIST

Fully Illustrated
Is Now Ready

BOOKS FOR MECHANICS,
ELECTRICIANS, ENGINEERS
SHOP TOOLS OF ALL KINDS
SPORTING GOODS, WATCHES, ETC.

Something for everybody given for

one or more new subscribers,

ADDRESS

Popular Mechanics
JOURNAL BUILDING,; ¥ CHICAGO

1

INSTRUCTIONS FOR LIFE-SAVING FROM
DROWNING

Sumer Bulletin the U. 8 Volunteer Life-Saving
Corps,

A large proportion of the Uves lost every year are
of children who have never been glven any concep-
tlon of the dangers on the waters, either In bath-
Ing or boating, We have been long and persistently
urglug wpon parents and School Boards the duty and
necessity of education In this direetion, and of teach-
ing the young how to swim and how to #et when
boating,

As a result many lves have been saved the past
year by children, Let os kindly linpress uwpon your
resders these rules:

FIRBT.—Do not go out in any pleagure boat of
small or large dimensions without belug assured that
there are lfe-gaving buoys or cushions aboard suffi-
cient to float all on board in case of an upset or col-
lision, or festooned with life-saving ropes,

SECOND.—WIith a party, be soure yon are all
properly and satisfactorily seated before you leave
the shore—partienlarly so with glrls on board., Lot
no oue attempt to exchange seats In mid-stream, or
to put a foot on the edge or gunwale of the boat
to change =eats, or to rock the boat for fun. This,
by rellieking young people, has upturned many a
hoat and lost very many lives every yvear. Where
the waters become rough from a sudden squall op
passing steamers never rise in the bont, bhut settle
down as cloze to the bottom as possible, and keep
cool until the rocking danger iz pnst. If over-tnrned,
a woman's skirts, If held out by her extended arms,
while she uwses her fect as If elimbog a stafrs, will
often hold her up while a1 hoat may pull out from
the shore aml save her. A noo-swimmep, by drow-
ing his arme up to his sldes and pushing down with
widely extended hands, while stair-climbing, or tread-
ing water with his feet, may hold himself up sev-
eral mimutes, often when n zingle minute means his
life, or throwlog out the arms, dog-fnshion, forward
overtrnd and pulling in, as if reaching for some-
thing—that may bring him help, may at least keep
him afloat U1l help comes.

THIRD.—In reseuing drowning poreong, selze them
by the hair or the collar, back of the neck: do not
let theim throw their arms around your neck or
arme.  If nnmanageable. do not strike them, bot let
them drop under a moment nnill goiet, then tow
them into the shore, If unconselons, do not walt a
moment for a doctor or an ambulanees, bnt begin at
onee; first, got the tongee ount amdl hold It by g
handkerchief or {owel to let the water owot; get a
buoey, box or barrel under the stomach, or hold them
over your knee, head down, and jolt the water onl,
then turn them over slde to slde four or five times,
then on the back, and with a pump movement keep
their arms agoing from pit of stomach overhead to
a stralght out and back fourteem or sixtecn thnes
o minute untll sligns of returning life ave shown, A
Bellows movement pressure on the stomach at the
same tlme s o preat aid If yom have help. Of

i eonrse, you will at first loosen collar and all binding

elothing, L&t some one at onee remove shoes and
atockingg, and at the =ame time rub the lower limbs
with an upward movement from foot to knee, ocen-
pionally slapping the soles of the feet with the open
hand, Working on these lines our volunteer life-
gavers have been saecexefol after two hours of in-
cessant manipnlation, but are generally  suecessiud
ingide of thirty minutes. Splrite of ammonio to the
nostrila, or n feather tiekling In the throat, often
helps to gquicken, but we rarely need anything more
than the above mechanical means, Use no spirits
internally untll after breathing and elrealation are
regtored, then a mwoderate use of stlmulants or hot
ten and a warm blanket or hed I8 of the first Im-
portance.

Please mention Popular Mechan fes when writing Advertisers.



RHEUTATISI

DRAWN OUT
THROUGH THE FOOT PORES

New External Remedy Discovered Which Takes Ad-
vantage of Summer Heat to Rid the System
of Pain=-Causing Acids. We will Send

A $| PAIR FREE TO TRY

If you have Rhenmatism we want your ad-
dress =0 we can send you a dollar pair of
MAGIC FOOT DRAFTS FREE TO TRY. They
are curing thousands of cases that failed to
yield to medicines—even “ineurables” of 20
as all the
Write today, try the Drafts
when they come and
then if you are fully
satisfied with the relief
they give voun, =end us
; One Dollar. If not,
they cost you nothing., You can see that this
offer would ruin us if the Drafts didn't cure,
Summer is the best time to purify the system.
The steady heat increases the expulsion of
uric acid through the pores, and the Drafts
absorb it rapidly through the largest pores in
the bhody, curing Rheumatism to stay cured,
for they remove the canse, Send YOur name
to Magie Foot Draft Co., 851 Oliver Bldg.,
Jackson, Mich, A valuable illustrated book on

Rhenmatism comes free with the Drafts,
Write today.

and 40 years’ suffering, as well
milder stages,
TRAOE MARE .‘/
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FALLING HAIR v

BALDNESS "*¢Uiis
Tliere fa-but aneway to tell the feason

of Iness and flling Lalr, and 1 At is P!'.-'
& tnicros :eNd on of the hair lisell.
1 part ar o vith which your
L is fi kntrwn before it

. The URE § f

W £ vog ¥ TEyan
Tullen halirs froog 3

Jo H., Austin, the celabrated Bacteriolopist,
who will send you absoluiely free a diagno-
8is of your case, a bookiér in care of the
hair and = nd a sample hox of the
remedy whict will prepare specinlly fop
you. - Enclase ge pastage and write today,

PROF. J. H. AUSTIN
4 MoVicker's Theatrs Bldg,, Chicago, I

The T7. 8 Valunteer Life-Saving Corps has  dis-
tributed several thousands of its illustrated “Resene
nnid Resuseltation Cards throuwgh its life-saving
members, and, per mall, it will furnleh them to any
one on recelpt of the cost of postage and malling
tube, five ecents, Bat if any of your readers will
cut cnt this article from your paper and study Its
Instructions amd earry it with them, they will he
able to meet any emergencles that Mty oceur upon
the waters,

Whenever, In any state, or any water-wars, where
prople gather for swimming or boating, three or
more expert swimmeérs will form a volunteer life-
saving crew, we will furnish them, free of CXTHTLES
to them. life-saving bunors and flags and sicns to
designate thelr station, and button  and hadges to
denate thelr official positions, and also hoats and
medicing chosts where needful contaiping all remie-
dies to resusclfate the drowning. at half their eost,

Free leetures (Mlnstrated), giving the entive his-
tory of the life-zaving organization, will bhe glven
by its officers wherever deslred,

J. WEELEY JONES,

President and General SBuperintendent of the 17, 8.
V. L. 8. C. General offices, where all Inquiries for
information of lfe-=aving work or formation of life-
saving erews In any state mayr be addressed, 63-65
Park Row, New York City,

e .

WORK STOPS WHEN «POP’ COMES

“To the Editor: ‘Pop’ s always a dalsy: my son
Leo must read every line before we can gel any
work out of him."—L. A, La Crosse, Luling, Texas,

-

Life subseription to Popular Mechanies, only &1,
Five-vear H'lr'l'mr-'r]l itlons, %70

Cummnn Rea Clnver

Cures Cancer, Fezema, SBalt-BEheum, Rheu-
matism and xll other Blood Diseases

How muny people réalize the troe vnlue of
our common rid clover® It is the best blood
;-~:ri||--r known, Thousandsof prom inent -
ple have been cured of cuncer, rhe LS,
'.'III.'IHI:I:|.I||HI'I:I:|.. BCEema, h!\'lll nnd Blood diseaues

by ity nse, Bend your address (o 1), Needham s

Soms, 1160 Lakeside Blde., Chiepgo, I1., and

sthey will mail free a full deseription of Red

Clover Blossom Extract, o history of bow Mr. Needham cured
hig cancer and testimonials from many whio have .1:|-||:uj the

remedy. If yon have any disorder |5:-f tha blood look into the
merits of Necdham's Clover. It is the Dest blood purifiar
known.

AGENTS WANTED Beii'seiers 2 per cont. pront
Write today for termes. F. B brecoe, 115 Lake 5i.y Chicago

BE YOUR OWN BOSS

MANY MAKE 2,000 A YEAR

Yo have the eame chanee, Start o Mail Order Pusiness at home.,

We tell you how. Money coming in daoily. Enormous profits.

Everything furnished, Write ot onee for our “Starter’’ and FREE
particulars,

P.M. Erueger Co., 155 Washington 8t., Chicago, I11

worth of plaune in 2 weeks, writes M. L. 3mith of Ps. fosed
small outiith. Hev, Gao. B Qrawfond wrives, made §7.00 first
Fo o, J. 8, Mille, & farmer, writen, ean easily make §5.00
day plating. Thos, Parker, school tenzher 21 years, writed,
* 1 made §9.650 profit one day, §5.80 another,” Plating

H isiuess eanily lenroed. We Tearh You

[ [ Free—No Experlence Tequ
Ll fbody kns iablawnre, waichen, | we
| L8 g 10 be platel with Gad, 2ilt

plating. Henvy Plato— L process,
b hog, Outfie wil slz=s. Every
b e ihing guaraniend, LET USRS RTART YoOUL.
Write today for Catalogue, A ency and (HPor.  Address,
o daray & Co,., Plating ';'l'urku. Uineclnnati, O,

|l Turned Out $301.27

o —



NEW EDITION NEW_EDITION

POPULAR MECHANICS

[SHOP NOTES for 1905

EASY WAYS TO DO HARD THINGS
OF DAILY USE TO EVERY MECHANIC

“Worth its weight in gold,” writes one.
“ Best book I ever had,” says another.

REVISED AND ENLARGED FOR 1905

Compiled from the “Shop Notes” Department of Popular
. + « Mechanics, up to and Including December, 1904 ...

200 Pages : : : 385 Illustrations

“INDEXED SO YOU CAN FIND IT”
FOR SALE BY ALL NEWSDEALERS.

PRICE, POSTPAID, - - - - - - - 50CENTS

POPULAR MECHANICS
Journal Building, CHICAGO
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| MORE MONEY G553

Investments. . .

. ' IF YOU HAVE A GOOD INVENTION
SU ESS SUR BACKED BY A STRONG PATENT
AND BUSINESS ABILITY.

THE FIRST STEP

If vyou have made an Invention and contemplate applying for a patent, the firat
point is to learn whether yvour idea iz new and patentable. De not depend on the fact
that you or your friends have never seen anything of the kind. Send us a peneil
drawing, showing plainly your imvention, and write out a description of its con-
struction and eperation, as well ag youn ean. If you have 2 model, send it instead of the
drawing. We will compare your sketch or model with all patents issued in the United
States for Inventions resembling yours, and for inventions in whieh similar mechanieal
constructions or principles are used. If a patent is foune for an invention exaetly

like or closely resembling your idea, we will send Fyou ~opy of such a patent.
If nothing is discoversd to prevent getting a patent for your invention we will so
advige you.

The charge for this service, nnless otherwlise agreed npon by special arrangement,
Is five dollara. This examination is an important step in connection with every
patent application and reqguires great care and skill. An incompetent attorney may
overlook o patent which elosely resembles or completely anticipates your invention, er
he may not know where to look. A dishonest attorney will purpesely fail to find an
anticipating patent in order that he may get the fee for preparing the application.
The inventor is the loser in either case,

WHAT A PATENT COSTS

Optnion as to novelty and patentability of an invention, affer thorough examination

of United States patents. ... ........ccouiiiiinrrrisnscrnscsrornnaconnsonns $5.00
Preparing official drawing—onesheet................. T A A 5.00
Preparing Oath, Petition, Specification and Claims............ S AN 15.00
Flaesk Goverament Pep i seilavias dodiisessdadsmaassypvau 15.00
Prosecuting applicationforpatent.......covvnniiiiiiiiiiiiiiiiiiiiiinciiinnass 10.00
Total cost of application, first Government fee, official drawing, preparing all papers

and prosecuting application in Patent Office............. Ll R 45.00
Within six months after the application has been allowed, the Government charges a

Bnal Bl off oo ivuiiviisssnininctsrinhnbeidasaieyeennbniesssieseesarss 20.00
Thus the total cost of a patent for a simple invention is............coiaiiiiiiaaa, 65.00

Intricate inventions cost more to patent, but we will state the exact cost in
advance in each case. We assist our clients in selling and promoting their patents
without advance charges.

POPULAR MECHANICS PATENT BUREAU

Main Office: Journal Building, Chicago, Illinois
i Associate Offices- WASHINGTON, D. C., LONDON, BERLIN and other large citics

l : S— —




The
Overland
Limited
California

the most Juxurious train In the world,
leaves Chicago 8:00 p. m. dally. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two other fast trains leave Chicago 10
a.m. and 11;35 p. m. dally, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and

Southern Pacific Railways

All agents sell tickets via
thls route.
llustrated booklets on

agpt!ratinn 10
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,

OMAHA, NEB.
oLls

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions

Healthful Communities
ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOO & MISSISSIPPI VALLEY R. R.

For full lnformatlon and descriptlve pamphlet, address

J. C. CLAIR

Industrial Commissioner
1 Park Row, Chicago, I11,

MEXICO

The most interesting and fascinat-
ing country on the continent. Per-
fect climate all the year : : :

The National Lines of Mexico

and Connections

OVER 500 MILES THE SHORTEST.

SIXTEEN HOURS QUICHER
BETWEEN

St. Lounis, Mo., and Mexico City

The first and only double dally through
Pullmun 8leeping Car Bervice across the
RIO GRANDE.

ViaThe Iron Mountain Route and

LAREDO, TEXAS

The only lnes offering DIVERSE ROUTES IN
MEXICO without extra charge

G. R. HACHLEY,
General Western Agent

240-118 Adams St., Chicago, I11,

“FOLLOW
THE FLAG”

WABASH

Summer Tours

Write today for a Free cepy
of WABASH Summer Tour
Book—I1905, outlining many
very attractive summer vaca-
tion trips, with rates, etc.

Write us about any tour you
may have in contemplation,
We shall be glad to assist you.

C. 8. CRANE,
G.P. £T. Agent,
BT. LOUIR

F. A. PALMER,
& G P, Agent,
CHICAGO.

Please mention Popular Mechani

cs when writing Advertisers.



Hot Air Engine

FOR RUNNING FANS, WINDOW DISPLAYS,
MODEL MACHINERY, PEANUT ROASTERS,
I-I I-- SEWING MACH]NE’S" ETC! I“- -"-

Runs with Gas, Alcohol or Gasoline

These engines are practical in use and require no attention when running
bevond 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 Ibs,,
has a speed of 500 revolutions per minute, grooved fly wheel 634 in. d:ameter
and furnishes 1-4oth horsepower.

ENGINE Mo. 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 Cllfll]; Weight
30 lbs., 500 revolutions, uses 6 cents worth of gas per day. When used on
ﬂeumg 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 CHICAGO, ILL.
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A HANDY THING TO HAVE

OUR NEW HANDSOMELY ILLUSTRATED

Pocket Catalogue

FOR 1905

T s
GOODELL-PRATT COMPANY |

o

A LITTLE VOLUME
THAT TELLS OF

100

New Tools

BESIDES A GREAT
MANY OLDER ONES

X

Describes tools that you won’t find in hardware stores. You'll

TOOLS

h.’llmEer b

GREENFIELD MASS.USA. |

wonder how you ever got along without it.

FREE for the asking.

But we sha'n't keep on advertising this catalogue free for-
ever. The time is limited. SEND FOR IT TO-DAY.

GOODELL-PRATT COMPANY

GREENFIELD, MASS,, U. S. A.




DON’T SPECULATE » »
TARE A CERTAINTY

Would you be open for an investinent which will yield, with reasonable assurance,
from 50 to 100 per cent each year®

An investment that will enable your surplus earnings to work with you and shorten
the road to wealth. XNot a get-rich-quick scheme, but a get-richi-gure investment, that
is sure asz the seasong, and inereases as they roll by,

Study it out for yourself: A rubber plantation in the finest rubber zone in the

tropies: 200 to 250 trees per acre; two pounds of rubbes and npwards to the tree, worth now
£1.40 per pound, gold., No specunlation Iin that. Rubber is worth the money, and we
have the rubber.

Our rubber plantation consiztz of 6,000 acresz: enough developed to insore ifg sue-
cess, making a certainty of an enterprise that is within the reach of any pradent work-
Ing man that ecan save from $2.50 to $1250 per month fromn his earnings,

The contract protects you in misfortune, sickness or death.

Send today for our prospectus angd further detailed information.

MONTEZUMA AGENCY

1107 Ashland Block, Chicago

MAKE YOUR OWN LIGHT

A complete eguipment for maHing your
own Electric I..ig?nt. A boy can start it.
Requires no attention

The most Perfect Small
Engine Ever Built......

#-h p. Gasoline Engine, 6 Light Gene-
rator, 200 feet Covered Wire, 46 feet Lamp
Cord, 6 16-Candle Power Lamps, § Sockets,
A0 Roseltes, & Porcelain Tubes, 50 Poree-
lain Knobs, 2 feet Cir. Loom, 1 Switch
Fuze, Solder and Tape. The above ecom-
plete and perfect outfit is offered at o
price so low you cannot afford to burn oll,
Bend for deseriptive circulars,

STRONG DURABLE
SIMPLE POWERFUL

Mounted on solid wood
base. All connections
= made and ready to run.

k

- 907, 160 Washington Street, -

JUNIOR ENGINE WORKS,

Chicago




MAHKE YOUR MONEY
EARN A BiIG INCOME

Small Investment. Quick and Sure Profit.
We Prove It

This is one of 200 different coin-
aperated MillsXMachines, daily enrne.
ine big mones Tor their owners.
Whether :||'|I! J:'u:- in o small town
OF o big city, um investmant of 16 up
will esen vou i laree, honest, inde-
pendent  ine CIRREE withont work or
worry. You just connt the profits.

Others Make Money Fast

Your 'i"]-l].H'l'l‘rlirl.ll" ig just ps grond aa
C L. Auderson’s, Peoriw, 11, He BALY &

“Funching Bag arrived 4 o'clock ves.
mrdu} afternoon, opened i1 rlu-.:n.mmng uk
G n'elock and took out #1965

dJobhn Fuller, Mt, Airy, N. O, savs: 1
have tnken 39,000 pennies out of one of four
Mills Bag Punching Machines in the past
13 monthe"” He DOUBLED ILH M{_l'\j Y
every 6 doye,

Why Not You?

Just think what several soch machines
would do for YUU. Milis Mechines ol
pivy Lor themselves in 10 deys, —ofter that it
is= ALL FPROF1T. Fverrbody patroniz. s a
Mills Amusement Machine—men, women
and children. They are regulir MINTH ac
plenfcs, parks, county  fairs, carnlvals,
stares of all kinds or wherever people
are to be found.

After 30 days® use, Julins Siegle, of
:I_Tll.l.l.l'l.i.ha]_. Mo., save he woold oot tike
=il for his Bag Punching Machine,

If you have any sum of money—215
or mnrshtn invest in a sura LT maker, don't fail o
write to-day for our Booklet No. 88, “How to Make Money
Fust." 1t's Froe,

MILLS NOVELTY CO.
i1 to 23 S. Jefferson St., - CHICAGO,

ILL.

Shaving Sets 88c.

No. 882—8et conmists of high grade American Hollow
Ground Hazor, Bwing Strop, Decornted Chine Mug, Bristls
Brush, Melicated Perfuomed Magnesia, Perfumed Bhaving
Boap and Frenoh Cosmetie,

Hend us Fﬂ centa wn ith nhanlnz instroctinos and we will ox.
proga ome of the No having Sets, tho least expensive
article of munt on the morket.

SMITH & HEMENWAY CO., 296 Broadway, N. Y.

TheWARNER'LITTLE WONDER®

TERNOT)

A Complete Grinding
and Polishing Outiit

Indispensable Tor home and gepersl
use,  Buves honrs of time and makes
ailverwaro nmd cutlery shina like new,
Bharpens odevd toolsof every description,
shears, knives, hae ‘hets, gte,  Will run a
sl dyonmo, sewing machine or other
light machinery, In everr
home this motor will fill'a
long felt want. Doentists,
dootors, butehers, conka,

dewelers, enrpenters,
4 plumbers and |:||s-u,]1u||:r-u.
penerally will find  this
machine of Immenss value,

Price complete, including
amery whesl, [,||||..-_ whiog)]
(fiop %HH'G-LI‘ t.rlul:ml:ul.-mir‘:l] 2
buffing and ;|||||I-:h|r_|p:
wheels, nnd ﬂ'u ks of nlhu- and stoel H'-i-
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