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

The Chirnge House Wrecking Company bought the complete LOUISIANA PURCHASE EXPOSITION,
which cost over Fifty Million Dwollare to constroct. Here is an opportonity for yon to porchass
supplies of every kind at extremely low prices.

Wi are the largest Mas |l|I1'Brrr Dealers on earth, Our plant covers 25 acres, and we are in a position at al? times to supply any-
thing needed in the Machioery or General Supply line,

ELECTRICAL APPARATUS.

A Milllon
material, zood

Ruabher Coversd Wire in
frome No. 14 to HO00,000 C,

Woentherproof Wi,
11 to Mo, 2-0.

Slovw Burning
Wire, to GOGLOBD .

Tl Coversd Cables,
ages and shzes,

100,000 s Inerandesrent
L=, practical for further sery-
few, cach § cts.

Duollars’ of

M e,

worth

=izes

M.
N

sizos

Weatherproof
M.

all

16
volt-

MOTOIRS,

B0 Motors, ranglog from 1 to
45 H. P. These Motors were
used only durvinge the Hxposition
mil are practleally new; Volt-
pges 110 to 500,

I'IPE.

10,000,000 feet

Black and
Iron Pipe;

of Standard
Galvanlzed Wronght
al=o Hydeanlle Pipe,
extra heavy pipe, stecl riveted
pipe, spiral rivetesd  pipe,  con-
verse jolnt plpe. cast lron plpe,
tile pipe and pipe of every kind.

VALVES AND FITTINGS.

LUMBER AND BUILDING
MATERIAL,

100,000,000 feet of Lighly =ea-
soned Lannber from the Exposi-
thon. Also Bush, Doors, @il
Bullding Material of every Kind.
Send we vour bills for our esti-
mate. We will save youn big
IMODEY.

CONTRACTORS SUTPPLIES,
4,000 Steel Shovidls,

il Stevl Pliks,
G600 Mattoeks, Lanterns, AXes,

[ N
snlie,
i

for
fittings

of  them
Also

Thonsands
good as new.,
every kind.

BOLTS, IODs,
SCREWs, ETC.

toms  Bolts, Rods. Las

Turnboeklies awd Wash-

200,000 MW Toeandescent
Lamps. 104 Voltage, 8  candle
power o natural ealors, Amber,
Green, Opal amd Ruby.

200,000 No. 5171 Receptacles,
Weatherproof Sockets,
Cleats gl thousanids  of

ftemis.  Wielte for oup
Hst.

900

Thonsanids of other itoms: For-
wiure  and  Oiliee  Equipment,
Houschold Gomds, Scttees, Fire
Extingnizhers, Tanks, Safes,
Fines and Flig Poles, Rooflng
Material, and In fact aonvthiog
mannufactored.

Wheelharrows,
LAG

1,000

Screws,

Knobs,
other

coiiplite | ers,
150 Track amd Taver Jacks,

WRITE FOR OUR SPECIAL M,

CHICAGO HOUSE WRECHING CO.,

CATALOGUE
West 35th and Iron Sts.,

S30

Chicago

A NEW AND UP-TO-DATE BOOK ON PRACTICAL CARYING.

EASY LESSONS IN THE ART OF PRACTICAL WOOD CARVING

BY FRED T, HODGSOXN
Author of “Practical Uses of the Steel Sgquare,” “Modern Car-
peniry,” “Buailders' Architectural Drawing," “Modern Esti-
mater,” “Up-to-IMte Hardwood Finisher” ete.

This work, “Easy Leasons fn the Art of Practical Coarving”
is prepared in the same happy, caslly understood style of
writing that ha< made the name of the author so0 famous
among the working men of English speaKing countries.

The lessons given in thiz new book commence at the very
beginning of carving, and lead the young workman by easy
steps through the mazes of the art, until he iz able to turn
out work of & creditagble character. The use and care of carv-
ers’ toolds are given, and explained, and the tools described
amd shown by iHwsdrations, with methods of sharpening and
!1|:|I'|.|t‘|.;;I Lhae Lodls, Al moits alf i-ll.i'r.llji.l.l'l.i'i‘:‘f are ahown, t]r\.‘lr_'l‘lbull,
and i{llustrated, Tor holding the work, and for preparing the
tools and finishing up the ecarvings., The varlous styles of
carving are fully deserlbed. such as Flat Carving, Chip Carv-
ing, Incised Carving, Scratch Coarving, Flgure Carving, Corving
in Relief, Round Coarving, and Jewelry Carving. Lessons are
glven In each one of the =tvies, and alse a dezeription of the
teols wsed, and methoda of usipng them. A chapter on the
kinda of wood best adapted for the several kKinds of carvings
iz given, also a zhort treatise on proper methods of deslen for
carved work, showing how to harmonize and properly balance
rnamental Jl."ﬂhln for onrved work, The work coninlnsg ovep
200 fAine illustrations, with a number of full-pages plates, on
which are designs made for actual working purposes. THs-
trations of tonls, showing shapes and sizes, and manner of
landling thr i,

This s the hest lwok on
young and ambitfous carver,
penzgable,  The old carver will
ani suggestive, and o the earpenter
to hetter his conditicn, ecarn more
waork, this book i a neceszaity.
Price, £1.50 : The bhook HIIIITTI" Iq"n]‘nt*\.krtﬂnj: :I:I'H'I

ent paRper, we SR T andsomely
Half Lenther, Irice, $2.00 the hent: possibla: style

all charges paid, to any addressz [n the world, uponreceipt of price. Send for free

FREDERICK J DRAKE & CO., Publlshers.

211-213 East Madison Street, Chicago, Illinois.

carving ever made to help the
To the young carver It Is indls-
fimd much in it that will be new
nnd joiner., who wishes
pay, and execute hettor

pages, printed on excel-
gotten ap, and fivished in

1Zmo. Cleth,

Eent, catalogue
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misBTHE GOODELL-PRATT CO.’S
Home Companion Tool Set

It is not of the aedinary “mail-order” guality, nor is it o toy =et. Tt Iz a complete assortment of
alrictly high grade tools, cevery piece of Goodell-I'ratt guality, which means of the highest grade ma-
terial, workmanship and tempoer known, This set will Inst a lifetime. It contatns just the things you
nevd 2nd never have handy. The box §s of polished hardwooid, The tools are as follows:

1 Ratehet Serew Driver, 6 inch, Corobolo Handle Autematie Teill,
1 RKatchet Serew Driver, 14 inch. 8 Dirills for same from 1-16 to 11-64.
1 Haml Shave. 1 Universal Tool Handle for holding:
1 Hark Saw Frame, 1 Gouge, 1 Gimlet, 2 Chlsels, 1 Reamer,
6 Coprse Teeth Blalles for same. 1 Serew Driver, 1 Saw, 2 Broad-awls,
% Fine Terth Rlades for same. 1 Nail Set.
4 Fxtran Fine Teeih Blades for same, 1 I*rick PPanch.
1 Polished Bopne Saw for same. 1 Saddler’s Drive Funch,
1 Glass Cutter, 1 Bolid Punch,
1 0l Stone.

Fxpecially adapted for home opse. Bveryone with a mechanieal torn of mind will appreciate having
in the hinu=e o kit of tools that iz capahle of doing all sorts of odd johs—tonlz not ordinarily found in &
housze, and jJuite often not in the small hardware stors, This st is something entirely new, and I= a big
bareain I retailed at 8550, We are, however, making a apecial offer, for one month, of & =&t for only
F5.00 (expressage o he pald by purchaser), Bend to-doy to

GOODELL-PRATT COMPANY, Greenfield, Mass., U.S.A.
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Folds in Five Seconds

THE FULTON FOLDING GO-CART \

Most Modern, Pm:tical and Cnnvnniant Ty-pe of |

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 in your eity write. Bend dealer's name. WE WILL S8EE YOU GET ONE,

Fulton Manufacturing Co. a1 N. Etizabetn st., Chicago

— are the recognized standard for accuracy, work-
manship, design and finish., Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays
to use GOCD tools. You oet a better quality of bread and a good deal

mote pleasure.

USE STARRETT TOOLS

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

to have.
THE L. S. STARRETT COMPANY

ATHOL, MASS,, U. §. A,
This One

MMM

WB7Y-440-45W1




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

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

ENGINEERING

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

TRACTION ENGINE ITS USE AND ABUSE.
By James H. Maggard. BSmall 12mo.; cloth: Hos-
truted.  Price, £1. Revised amd enlarged by an
expert engloneer. Dweals In detall with the prinei-
ples and parts of a traction engine; divections for
starting an engine; use of gauge, try cocks, ponmps,
governor, sllde valve, ote; water supply; the boller,
its care amd management; methods of o good fire-
man; the englne: handling a traetion engine. The
book is teeming with practical points and sugges-
tlons put In very simple lnngoage awd very cffective
manner. It shounld be In the bhawds of every man
who rons a teaction engiue,  The farmer nml erepm-
ery operator, especially, sbould not be without §t.

HANDROOK OFF MODERN STEAM FIRE-
ENGINES., (Hoper's Engineers” Hundy Book ser-
les.)  Price, $5.50. The ouly book of the kind
ever published In this country. Contning deserip-
tlons and fllustrations of all the best typesa of s=team
fire-englnes, and fire pumps, injectors, pulsometers,
inspirators, hydraulie roms, cte; and trents more
extensively of Hydraunlles than any other book on
the market.

SIMPLE PROCESS FOIl ESTIMATING
HORSE POWER OF STEAM ENGINES. By Ed-
win R. Keller, M. E. XNew aditlon.  Price, H0e
Containg  varloms  methols  of estimating  awmd
caleulating the horse power of bollers and engines

THE

and ascertaining the power required to run line
shafts, Individunl machloes, ete., ete
MODERN MACHINE sHOP* TOOLS. By W. .

Vandervoort, Larpe Svo, 550 pages: 673 lustrn-
tions; eloth. Price, £4. Just out, thls “master-
plece of the machine shop,' no maochinist can afford
to be without It. Treats the subject 6f Modern Ma-
chine Shop Tools In a coucise and comprehensive
manner. Eaeh toosl 15 considered from the follow-
Ing polnts: Flrst—Its construetion with hints as
to its manufacture; second—Its oprration, proper
manipulatlon and eare; third—aumerois cxamples of
the work performed. A book In whivh the appren-
tiee will find a thorough eourse of in=stroetion, the
mechanie a wvaluable manual of practice and the
guperintendent and foreman many valuable sogges-
tlong. In fnet, It 1z In all respeets the most eom-
plete, concise and useful work ever published om
the subject., Of inealealable valoe as a work of
reference. In 34 chapters.

PRACTICAL GAS EXNGINEER, What It Is
and How To Do It, Cloth. FPrice,

RECORD BOOK—VALVE SETTING.
Low. 120 pagers; quarto; stiff covers.
For the use of marine engineors,

WATER WHEELS. By A, B. Cullen. 63 pages;
12 plates; guarto: eloth. Priee, $2. Of all the books
oo Pumps and Hydraulle Motors thls s one of the

By A. B.
Prlee, G0,

most practieal. Trents of the constroctlon of hori-
zontal and vertlenl water wheels,

COMIPRESSED AIR: ITS PRODUCTION,
USES AND APPLICATIONS. By Gardner D,
Hiscox, M. E. 4th edition, revised and enlarged;
820 pages:; 545 Ulustrations: cloth, Priee,  §b.
The most thorough and comprehensive treatlse on
the subject of compressed alr that has ever been
published.  Well printed and substantial, No phase
of the subject 18 owitted. Is a complete compen-
diom In 36 chapters, valoable for refercnee aund for
study. Contents: The physical and operatlve prop-
erties of alr from a vacuum to its lguid state; Ite
thermo-dynamics; compression, traosmission and
uses a3 a motive power in operation of stationnry
anid portable machinery In enginecring, mining and
manufacturing work; nlr toels; alr lfts; pumping
of water, nclds nnd olls; the alr blast for cleaning
and painting: the s=and binst and its work:; and the
numerong appiiances in which compressed air is a
most convenlent  and  economieal transmitter of
power for mechanieal work, rallway propulsion, re-
frigeration amd the various uses to which com-
presseil air hasg been applled.  Contains a list of
patentes on compressed ofr from 1875 to date, and
40 tables of the physical properties of air, its com-
presslon, expangion and the volomes required for
various kinds of work.

ELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. By
Slingo and Brooker. 3440 illustrations: 12mo.  Priee,
£3.50. This mew and revised editlon contains all
datn amd formmlae relating to this braoch of clec-
trieal application.

ENGINEERS PRACTICAL TEST. Actunal slze,

6x41y Inches; stif silk cloth, Priee, $1. A golde
for all men In or about power plants. Indispensa-
ble to enginecrs, mechinies, machiolsts, firemen,

cte.  Tells how boilerg and engines should be man-
aged,  All abont gos engines, engineers’ lcense ex-
amination questions and answers.

MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, eomp. 407 pages; nctunl size, B x5l Inches:
illustrations. Price, $1.00. With an appendix con-
talning a thorough electrleal  department, an ex-
haustive treatlse on lee waking and a large collee-
tlon of miscellancons proctical examples. A thor-
ough and orlglnal reference book for architects, iron
workers, boiler-makers, contractors, clvil and me-
chanical englneers, firemen and lce machine men,
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RELIABLE PLETE IN

PRACTICAL [ o 7y |' o | EVERY DETAIL

No Electrician

Very Best

Used

| Needed to Install | &S '. e Material

or Operate

AN G RS T SRR | Light all the Time
Large Outfits Nevaull? TRlE e
for Any Size Place, %ﬁ e =1 Qutfit Includes a
hunch or Y“h-l L Ao e S =i v L =S Sturagg h”

NO. 8 #H-LIGHT OUTFIT FOR MOUNTAIN AXD SHORE

COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED.  OTHER SIZES TO $1,800

YHE GAB, GASOLINE OR ATEAM ENGINES FURNISHED GIVE PLENTY OF FOWER
FOR BAWING WO0OD, FUMPIMG WATEE, BREFRIGEHATION, ICE MAEING, ETC.
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Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn.

MR AA AR AR AR R AR RARARRAAAARAARARAAARA AR AR AR AR AARA AR AR AR AR RAAR AN AR ARS AR AR RN AR RS

Z
¢ If You Like “Pop.” Why Not Send it to a Friend

FOR ONE YEAR?

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

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

2
NAME -
:
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CITY STATE
and notify party named above that the subscription has been paid for, and is sent with the compli-

ments of
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MORE MONEY et owmive

Investments. . .

IF YOU HAVE A GOOD INVENTION
SUC ESS SURE BACKED BY A STRONG PATENT
AND BUSINESS ABILITY.

THE FIRST STEP

If you have made an invention and contemplate applging for a patent, the first
point {8 to learn whether your ildea Iz new and patentable. Do not depend on the fact
that you or your friends have never seen anything of the kind. Fend us a pencil
drawing, showing plainly ¥your invention, and write eut a description of its con-
struction and cperation, as well as you ean. If you have a model, send it instead of the
drawing. We will compare your sketch or model with all patents issued in the United
States for inventlons resembling yours, and for inventions in which similar mechanieal
construetions or principles are used. If a patent is founs for an invention exactly

like or closely resembling your idea, we will send you - ~opy of such a patent.
If nothing is discovered to prevent getting a patent for your invention we will 20
ndvise you.

The eharge for this serviee, nnless otherwise agreed upen by speclal arrangement,
s five dollarz. This cxamination = an impertant step in eonnection with every
patent application and requires great care and skill. An incempetent attorney may
overlook a patent which eclosely resembles er completely antleipates your invention, or
hie may not know where to look. A dishonest atterney will purposely 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

Opinion as to novelty and patentability of an inventlon, affer thorough examination

OF UIRINECH SOAbER PAMDRE .o v <=+ s v nvme susovrsons sronss srsnss anasssmasoare $ 5.00
Preparing official drawing —one sheet...... T R R SRR AP 18 !
Pr:pnrh:gDath,Pctitiuﬂ.Spwiﬂmﬂm and Claims............ cismeenvenrrens 1500 |
First Government Fee . AL M PR o 1. 1
Prosecuting application fur patent .............................................. 10.00
Total cost of application, first Government fee, official dra preparing all

and pmcl-:}:tng appl.tcatton in Patent Dﬁ?u ......... wing ....... &lg‘ v papnml 45.00
Within six months after the application has been allowed, the Government charges a

e L S P e 20.00
Thus the total cost of a patent for a simple invention 5. ... ..o vvvrvevirannniiees 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
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities.
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ABSOLUTELY FREE! R '
Without Money—Without Price a ' s e
READ! READ! READ! - —

We are determined

==
to secure 100,000 more y " r
users of our WONDER-
FUL BLUING, and to
do it immediately. We —=

have fully decided to

make this unheard of

offer, Here it ig: To a

gell only 18 packages of
our WONDERFUL
BLUING at 10¢. a pack-
age. When sold send
us the $1.80 you get
for the bhluing and we
will send you abso-
lutely FREE THIS
ELEGANT COO (OO
CLOCK, guaranteed by
the maker for 5 years,
A perfect time keeper;
an ornament to any

home, We allow 30 days

to sell the bluing and return the money. Whera
cash accompanies the order we will put In 6 ex-
tra packages of blulng or we will send you =
handsome STICK OR HAT PIN for the BOY OR
GIRL. When cash is sent with order we sghip the
clock and bluing by express the pame day. Do
not lay this aslde. Order today. This may not
appear again. DEPT. C, BUFFALO CHEMICAL
0., Buffalo, M. Y.

We have
builf up the largest
educaticnal institution
in the world, with an invested
capital of 5 million dollars and
with 3 of a million students, by
helping people to increase their earn-
ings. ‘This remarkable growth means
that we have made a remarkable success
of enabling people to earn more money.
It is because we have helped so many
thonsands of others under all circum-
gtances that we state positively that we
can help YOU., Do you want to raise
your salary? It puts you under no
obligation to find out how you can
do so. Simply write us, stating
the occapation you wish to
rise in. DO IT NOW.
International Correspondence Schools

Bax 872,
Scranton, Pa.

Champion Weed Puller

THE BEST AND SIMPLEST WEED
PULLER EVER PUT ON THE MARHET

F

READY TO UBE.

WEED PULLED

T ponsizts of three strong Iron prongs szet solidly into & heavy malleable
head and attached to a three-foot handle; alse a wire ejector to loosen
and throw the weed and roots from the prong.

By pressing the prongs down around the roots of the weed and pulling
out with a twistlog motion It grasps the roots tight&g and pulls them out
entire and clean, leaving none to spring up again, bhere Is mo cutting off
or tearing the roots. Nothing about It to break or get out of order, go it
will last for years.

It is as superior to any other Implement for pulling weeds as a cork-
serew Is to a palr of shears for pulllng corks. Anyone can keep a Inwn free
from weeds with wvery lttle work, and the work is a pleasant recreatlon.

For Sale at all Seed and Hardware Stores
PRICE 50 CENTS

CHEAPER THAN ANY OTHER WEED PULLER
If your dealer does not have them in steck, write to the company

Agernta Wanted Everywhere

CHAMPION WEED PULLER CO., 704 RAILWAY EXCHANGE BLDG.

CHICAGOD, ILL.

Please mention Popular Mechanies when writing Advertisers.
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4:/ and 5/ INVESTMENTS

We own and offer the following choice Mortgage Investments at par and
accrued interest:

870,000 at 44 Y—secured on fire-proof warehouse, near business center,
rented for 25 vears at 310,000 per annum net, or 5/ net on waluation of
200,000,

8180000 at 414 %—secured on fire-proof store in best part of State street,
worth $560,000,

8100000 at 57 —secured on fire-proof corner store in best part of State
street, fo be occupied by owner, worth $275,000.

5100000 at 57 —secured on new high-class apartment house on Drexel
boulevard. Rental $27,600.

865,000 at 5% —secured on new high-class apartment house on Grand
boulevard. Rental $13,800.

In each loan the paper is made by well-known business men of the highest
standing and credit.

Peabody; Houghle]lng & Co.

1122 First National BanK Building, - - CHICAGO
(Established 1865)

THE DE MOIN AIR C’O OLED

L[| II.IIIIlHl“‘

'Ilt T s

FROIEN CYLINDERS TO REFLACE 1% WE OUARANTEL PERFECT cooliNG
_WATER TO BOTHER OR CARRY af 3% MO OVERHEATING

TWO HORSE POWER AIR COOLED. SHIFFED RCADY TO RUM AND AURS WHEN TOU'RE AEADT,

This Engine and Pumping Jack make the neosf siiple pumping potocr pliont o# crrth,  Almost ns chesp asa windmill anid far
h‘r‘l‘.u'hﬂ;lﬁ,ml “ciﬂiﬁu is ||:|!_ s Lhis uu:ﬁi]-.':n b attachied :.:ﬂj wecnl when n]:st wu:nml when }u&{Lﬂ;ﬁn&ld[g .;:::ﬂ:
merimad md. ml L elc., ete., when B nE-

o e e o R e B TRIAL OPEER. Wi sl tvh you o 1 gat
one for §15.00. Dl:l 113 NDW 'I'l HAWE A FINE AGENCY PAOPOSITION AND WANT GOOD, LIVE AGENTS.

DES MOINES GAS ENGINE AND ELECTRIC CO., 415 Tacoma Bldg., CHICAGO

E?Et o Ymd» W o

Please mention FPopular Mechan ies when writing Advertisers,
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Har;estmg the Forests by_ _M_a_(_:hinery

Conditions Presented by Northwestern Forests
Made Change in Laborious Methods
Imperative

In no other industey of such great com-
mereinl importance and rank as lumbering
have the primitive methods of labor ob-
tained for so many vears. In 1634 the first
sawmill in this country was erected on the
falls of the Piseataqua on the bhound-
ary line between Maine and New Hamp-
shire. The machinery consisted of a saw
stretched upon a huge gate or frame, run-

peculiar buzz of the perfect saws which turn
out train loads of lumber daily in one of our
modern sawmills. DBut, strangely enough,
the old methods of logging, until very re-
cently, underwent no relative improvement,
The trees were felled and loaded on sleds
and conveved to some water course to wait
for the spring freshets to carry them down
to the =awmille—the whole being

process

Logging Locomotive and Woods® Crew, Including the CooK and
His Boxes of Provisions

ning in wooiden slides on ponderous side
posts and having the pitman connected di-
rect to an overshot wheel. The changes
from that time to this in sawmill equipment
necd only he suggested,

Nearly everyone iz familiar with the
whirr of the mighty machinery and the

carried on by man and horse labor and the
work only lasting through the winter
months when the snow was sufficient for
sledding. Maine saw her forests of pine
and spruce depleted and wasted by unsclen-
tific methods, and still no change; the mid-
dle west began to offer up her primeval
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stores, and yet no great inventive econo-
nmist rose to stay the iiwprovident hand. Then
across the continent toward the Pacific and
the Oregon crept the destructive earavan,
hewing its path info a wilderness of such
magnificent growth as only those who have
seen can realize.  Here grew the California
redwoml, the Washington fir, the Oregon
pine—a vast wealth, undespoiled. Here, how-
ever, the old methods of logring did not
apply: the trees were of suech huge growth
and the little snow that fell during the
rainy season =o quickly turned to sliash in
that salubrious clime. Thus it remained for
the Groat Northwest to apply the long de-
layed “American method.”

In time the steel rail threaded the forests,
machinery repliced many men and horses

POPULAR MECHANICHK

masts of ships. 1t is used exclusively in the
construction of all the war vessels of the
United States navy, excepting for interior
decoraiion, for the masts and spars of rac-
ing yachts and for flag poles to fly the colors
of ahmost every nation in the world,

In the grey dawn—or earlier—the woods
crew turn out of their bunks, which rise
tier upon tier along the walls of the log
Lhiouse, and after a hearty breakfast in the
conk-house are off to their work in the
woods. The trees to he felled are marked
iy experts who know exactly what trees to
choose In order to facilitate the work, The
direction the tree should fall is indicated
hy cutting a noteh in that side. No sooner
o the markers leave a tree than the fellers
are there with their snw and sharp two-

Logs Yarded Near a Branch Railway

amd power was applind wherever possible,
The work, too, was apportioned and sys-
temnatized, each man having skill in his pe-
culinr task, and the operations being con-
tducted on 2 hoge seale thronghout the year,
For instanee, take a lumber compiany pos-
sessing 1.000.000 acres of timber land—not
an nnusual number—it will likely employ
800 men and use 100 horses, 25 donkey en-
gines, 10 log loaders and will bave bnilt up-
warids of 100 miles of raflway. It is esti-
mated that California, Washington and Ove-
Fon contnin 340,000,000,000 ft. of unent tim-
ber! Of the Northwestern woods the fir is the
most valuable, It attains a height of 300
rt., is straight-grained amd suitable for the

edged axes. Spring boawds are stuck  in
notches cut in the tree amnd on these the
fellers stand while sawing, The saw, ordi-
narily, is from eight to ten ft. long, hav-
ing a handle at ench emd and is operated by
two men. Sometilmes o tree is so large that
two saws must he spliced together. The
first cut iz made on the side of the fall =six
or eight ft. above the ground, to aveld the
heavy sap amd hard grain at the base, at
right angles to the line of divection of the
fall, and one-third way through the trunk.
The sharp two-edged axes are then used to
make an undereut and then the fellers begxin
sawing from the other side. "While they
work the saw Is kept free of resin by
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means of a bottle of petrolenm hung against
the tree, So skillful are the fellers that in
the final operation of inserting wedges in
the last ecut made, they can caleualate the
fall within a few inches, The tree falls with
a erash that shakes the earth aml rever-
erates through the dim forest, hut the fel-
lers do not pause to regard the fallen mon-
areh.  The work is carried on with factory-
like system and they are off to another
marked tree almost immediately. Likewise
the fallen free has hardly settled into place
before it s marked off into the required
lengths—from 28 to 40 . Men called “buack-
ers™ saw up the logs as marked, using a
stiff saw having but one handle, The bark
Is ent from the side of the log on which it
is to be dragged, by “barkers,” This saves
friction in passing over the rough ground.
In the meantime the path of the lozr to
the “yarding™ point has been cleared of un-
derbrush and other obstacles by “swamp-
ers"  The “yarding” place is some conven-
fent central point where the logs are col-
leeted until sueh time as they shall be sent
to the Dhanks of a stream or to a hranch
railway to be loaded on flat cars. Where a

company has many miles of track threading
its acreage the yarding may be done imme-

Showing DonKey Engine and
Cable

\
AR

it
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The Fellers with Their Saw and
Two-Edged Axes

diately alongside a railway., In conveving
“varded” logs to the railway or stream two
idonkey enzinez are unsed. These engines
have reels wounmd with steel wire cable,
from 500 to 3,000 ft. of 15 to 1-in. wire to
a reel, and the two engines are stationed
the length of the eable apart. The hook
temder then fastens a heavy chain, which is
attached to the eable, to the log by means
of gripping hooks and the yarding engine
drazs the logs to the main skid road. The
log is then gripped by the hooks on the ca-
ble of the other engine, and it is dreagzed
rapidly over the road to the point desived,
nothing interrupting its passage, save a
break in the eable or some accident to the
engine. To make a turn the cable s run
over blocks fastened to trees and stumps
and, at a sienal from the hool: tender when
the turn is reached, the engine is stopped
till the Lilock is removed., A smaller eable
trails after the log as it Is dragged along
and by this the yarding engine deaws hack
the cable from the landing engine.

Time was when these same engines were
used for leading the ears, but now the ideal
loader runs on the railway track and the
londing is aceomplished much more rapidly.
This engine is self-propelling and the larg-
est gize will handle logs =sealing up to 2,000
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Leoading Flat Cars

ft. and not longer than 60 ft.  Tts power ap-
paratus consists of o deuble eylinder hoisting
engine with two friction drmnns awd ample
boiler eapacity, The hoisting gear inclades
a heavy swiveled hoom Dlock with attach-
ments, T-in. steel wire guy lines, 150 ft. %%-
in. steel wire hoisfing rvope fitted with hoolk,
pull-down ropes, croteh  lines  aml buneh
chaing, The loader is constructed to allow
empty ears to pass ander it Each axle
is hung in a frame which supports the enr
and this frame-sapport is hinged at the top
on o large shaft attached to the under side
of the deck. The frames may be swung
ountward amd up by means of wire cables ex-
tending over wheels at the end of the plat-
form. The car settles on shoes gt the hase
of corner legs and the track beneath it is
clear.

In loading ears the loader pulls a train
of “empties”™ to the first skidway. the

POPULAR MECHANICS.

wheels of the machine are swung up, the
spotting cable is run under the engine back
to the second ecar and they arve all pulled
forward until the first ear is in position an-
ier the boom.  When loading regular flats,
after the front emd is loaded the ecar is
Lauled forwarl so that the rear end may
be loaded, and o on through the whole
string of cars. Logs may be dragged from
oieh gide of the loader at the same time,
often from a distance of 1,000 ft. They are
skitlded right ap to the ear and then the
skidding tongs are transferred to the center
of the log, or if there are two pair, a pair
to each end, which plan holds the log mueh
stegudier aml makes it easier fo place it in
position. The great improvement in method
is shown in an instance where n log scealing
2,000 ft. was skidided by the loader over 500
t. of rough ground and leaded on a ear in
just 165 minutez, The =ame task would
have given men and horses five or six hours
hard lahor to accomplish.

Steapm s the power on hoth denkey en-
gines dwd loader and a pack horse i= usually
kept basy all day  earrying water. The
average daily rvecord for the loader is from
100,000 to 125.000 ft. It's operation requires
an engineer, a top loader and two hook or
croniul men. Logs ean be loaded from the
water, from a high bank, or from a diteh.
The load iz fastened on the ear by chains
anid at last the long train of loaded cars is
reidy to be hauled to a main line—the load
requiring a good strong locomaotive,

The lozzing locomotive is to the woods

A Huge Log Felled in the Northwestern Forests
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Log Held Steady While Loading
by Tongs at Each End

crew what the private earriage is to the
cltizen. 1t frequently careies him to and
from his business; it conveys the camp cook
and provisions, and it is fred by the ever-
abundant fuel—wood, which, if necessary,
may be replenished at almost any point on
the line.

Era -

A PORTABLE PUMPING ENGINE.

The portable pumping engine shown in
the illnstration has entered upon a wide
fleld of usefulness. Contractors find it espe-
clally convenient in pumping water out of
excavations amd it has become an essentlal
feature of the equipment of the fire and
street departments of many cities, where it

For Pumping Out Excavations
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i= used for draining cellars and pumping
out sewers and street exeavations,

With an electric motor directly connected
to the pump, in place of the engine and
bhoiler, the apparatug becomes even more ef-
ficient, and where an electric current is
available the motor is frequently substituted
The machinery iz arranged low and built
cspecially strong, so that transportation over
rongh eround is rendered safe,

e

HOW INVALIDS TRAVEL ABROAD.

English and German Lines Provide for Their
Comfort.

Invalid eompartments for fast passenger
trains i3 one of the features of transporta-
tion that is receiving consiilerable attention
abroad. English coaches are now provided

Compartment for Invalids on Ger=
man Railways

with a special hammock which Is kept in
the guard™s van and may be swung at a
moment’s noilee in ecase of aceident or ill-
ness.  One German  line has provided a
more elaborate system and has introduoced
forty =pecial carringes, which resemble
ordinary carriages, exeept that two com-
partments are arranged with a cot and a
shelf for medicine, water, ete. The doors
are wider, al=o, g0 that the bed may be ad-
mitted through them. Specially qualified
attendants are engaged for these compart-
ments,
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MOTOR STREET SPRINKLER SUPPLANTS
FOUR HORSES.

Along with the motor fire engine, motor
police patrol, motor disinfecting machine,
ete,, comes the motor street sprinkler, the
first one now bheing in regular service at
Hartford, Conn, and already acevedited
with a promising desree of success

In general style the sprinkler resembles
the ordinary Dbuild of the horse-drawn
sprinkler. The iron water tank is of the
usual boller pattern and has a capacity of
E00 gallonk, Thiz tank s mounted on a
medinm-weight truck chassis, power heing
derived from an underslung Exide battery
of 44 cells. There are two motors, normally
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disposing of their horses and horse-drawn
carts immediately, The cost of malntenance
will be watchied very closely and compared
with the old figures; on this basis the
actual efficiency of the motor sprinkler wil!
be determined.

—— -

NEW PROCESS FOR MAKING BRICK.

An English gas light and coke company
have invented a process utilizing two of their
Liy-products, elinkers from the furnaces and
spent lime from the purifiers, in making
brick, reports United States Consul Stephens,
of Plymouth, England.

The proportions of the materinls used are

W)
e

* s vy ) :

Courtery o1 Tha Flectrls ¥ehlelo Lo

Motor Car That Sprinkles 40 Miles of Road Per Day

rated at from eight to ten horzepower, and
the normal speed iz six miles per hour. The
machine covers from 30 te 40 miles daily
in aectual use, or about twice the mileage
of a two-horse sprinkler with one change of
l'orses: in other words, the machine does
about double the work of four horses, It
is in the elimination of the horse that the
motor sprinkler obtains its greatest advan-
tage., At times when the sprinkler cannot
he used on gecount of the =zeazon or wel
weather the owner Is not eblized to main-
tain horszes in idleness, thus deriving no
profit from his expense, as Le would in the
case of the old vehicle,

For use on the paved streets of the city
mator vehicles are admirably adapted and
it i= now but a matter of a short time until
they shall be installed for many forms of
municipal service. The results with the
electric street sprinkler. however, it iz said,
do not warrant the sprinkling ecompany’s

about one-fourth lime to one of clinker, and
the two are mized and then raised inte a
caleining tower awd converted into carbonate
and silicate of ealeium. It is then slaked
with water and two more parts of clinker
to one of caleinm materlal is added. The
proper amount of water is added and the
mixture is passed through a tempering mill
After that it is carried to a platform and
delivered to a toggle press, out of which the
brick is turned in soft form. The bricks are
then placed on wagons and run into an
“auto elave,” a large tubular vessel, having
capacity for 7.000 briek, in which they arse
sulbjected to 110-1b. pressure for 12 hours,
after which they are stacked ready for sale.

The resisting strength of these Lricks is
350 tons to the squiare foot and the absorp-
tion of water is very small—about 41 or §
per cent. They have successfully with-
stood testz of alternate freezing and thaw-
ing and also acid tests.
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MOTOR STEAM FIRE ENGINE FOR LON-
DON FIRE BRIGADE.

The London fire hrigade has just been
provided with a motor steam fire engine
of 50 hp. eapable of throwing 5080 gzal, of
wiater per minute to a height of 150 ft., and
the -most powerful of its kind in that ecity.

The Dboiler of the engine is fitted with a
petroleum burner of new pattern awd pro-
duces steam  very quickly. A pair of in-
verted steam cylinders driving two direct
and double-neting pumps comprize the ma-
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large hose-box and the machine will carry
eight firemen and an engineer. The road
wheels are of the arvtillery pattern, with
steel rims and solid rubber tives,

Engines of similar type have been in-
gtalled in many of the important English
cities,

il

ACETYLENE USED FOR BLASTING.

Acetylene has not met expeetations for
lighting purposes in Germany, aceording to
leading papers there, U. 8, Consul-General

The Powerful Motor Fire Engine of the London Fire Brigade

chinery, which is placed vertically between
thie frames in front of the boiler.  The
power for propulsion is taken from a etank-
shaft on this engine, says Technics, London,
Ly putting a counter-shaft Into gear, from
which the road wheels are driven by a pair
of steel roller chains running over sprocket
wheels. Only one set of machinery is re-
quired for propelling and pamping. as it is
passible to connect or disconnect the pump
pistons from the engines in a few seconds.
A hand-wheel with frreversible gear is used
for steering and levers for steam, reverse
and brakes control the engine. There is a

Guenther, at Frankfort, announces a new
use for ealeinm earbide, It ean be used as
an explosive, the process helng a very sim-
ple one,

By means of an air mixture explosive
foree 1z obtained which can compete with
that of powder and dynamite, The explo-
sion takes place in an alr ehamber and is
eansed by an eleetrie spark, For this pur-
pose ecarbide of ealeinm is reduced to small
particles and put into a cartridge, consist-
ing of a tin box. In this the earbide lies at
the hottom and above it is a partition filled
with water. Above this iz a vacant space
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with the eleetrie percussion device, On the
side of the ecartridge s an iron pin by
means of which the partition between the
carbide and the water can be perforated.
After the drill hole has been completed the
cartridge is placed In it and ihe hole is
closed with a wooden  stopper. Then the
protruding iron  pin iz dealt a blow, by
which the partition iz perforated and the
water iz cansed to come in contact with the
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carbide, whereby acetylene gas is generated,
This mixes with the air of the drill hole.
After five minutes the gas is ignited by an
electric spark.

By this method of hlasting the rock s said
to be not thrown out, but rent with in-
numerable eracks, so that it can be easily
removed afterwards. About 1.7 ounces of
carbide, which produce about 16 quarts of
acetylene gas. are nsed for each cartridge.

The Electric Funeral Car

Has Many Advantages Over the Old Way

The electrie funeral ear is the latest de-
parture in street railway equipment, and
iffords many advantages over the old meth-
od of traveling to the cemetery in carriages.
The ear is run to a point convenient to the
hounse, at a pre-arranged time., The privacy,
gpeed;, and waromth in winfer of the con-
veyance combine fo relleve what is often a
trip dangerous to health, especially of peo-
ple advanced in years, The expense also is

monrners. The other compartment is ar-
ranged similar to the regular passenger cav
with ecross seats capable of bolding thirty-
five persons.

The casket receptacle is 814 feet long and
22 incvhes wide, and the top comes to the
level of the window rail, leaving plepty of
space ahove for floral contributions, Access
to the casket compartment is had through a
door from the outside, hinged at the bottom

Electric Funeral Car Used in Buffalo

sitid to be less, placing the conveyance with-
in reach of a large number of persons.

The International Rallway Company of
DBuffalo, N, Y., at the request of andertakers
and the puldic zgenerally has constructed a
cir of special design for the sole purpose of
ecarryving funeral parties to cemeteries in the
neighborliood of Buffale and surrounding
cities, The ear was built in the shops of the
company, and ag it now stands is divided
into two separate compartments,

The front and smaller of these contains
the casket compartment, which iz accessible
only from the outzide of the car, and a long-
ftndinal seat for the pall-bDearers and chief

as may be seen in the illustration. In plac-
ing the ecasket in the car the door iz let
down, a sliding shelf is drawn out and the
casket laid uwpon it; after being fastened by
severs] pegs the shelf is pushed back again
and the door is locked.

The exterior and interior of the ear iz fin-
ished in a dark green with heavy draperies
at the windows and deors. A charge of
from $25.00 to $35.00 is made for the unse
of the ear, and, says the Street Railway
Journal, the greater comfort, privaey and
convenience of the funeral ear as compared
with horse-drawn coaches seem to be ap-
preciated by the publie,
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Mexico to Compete with Panama Canal

Isthmus Railway Shortens Haul 1,000 Miles or More--Saves
Four Days' Time--Cargoes Must be Transferred

Immense Electric Crane Used in Building the BreaHwater

Mexico will compete with the TPanams
Aanal, not with a water route, but with a
steam railroad. President Diaz is the mov-
ing spirit and is pushing the work with re-
lentless energy., Already the track work is
completed, and the terminal harbors are he-
ing constructed to equal any in the world.

The road s 125 miles long, connecting
Coatzacoalcos on  the Atlantie  side with
salina Cruz, the Pacifie port. At both places
enormous breakwaters are being built far
out into the ocean, and great wharves, some
of stone and others of steel are nearing
completion. When the plans are worked
out a great fleet of the largest ocean-going
steamers can tie up and all unload at the
same time,

It has remained for the present adminis-
tration to execute a very old idea. As long
ago as the sixteenth century a survey for an
isthmus ecanal was made over the route of

EE

the present railroad, and from time to time
during the succeeding years new plans amd
re-surveys. bave been made, Wars and
changes in administration have always pre-
vented the completion of any of them.
Mexicans, Englishmen and Americans have
in turn been  granted concessions, all of
which resalted in failure,

In 1881 James B. Eads, the great Ameri-
can engineer, planned a ship railway by
means of which londed vessels were to be
floated into a great eradle resting on
wheels, and to be drawn by locomotives
across the isthmus on a railway of several
ralls, and again flonted at the farther ter-
minal, This would have obviated the trans-
fer of the cargo as will now be done, Eads
wias very sanguine of success from an en-
rineering standpoint, and was granted a
concession.  The magnitude and cost of
the wundertaking, however, discouraged
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Terminal Harbor Under Construction at Coatzacoalcos to Be One of the
Finest in the World

financiers, and this plan, too, was finally
abandoned after considerable money lad
been spent in preliminary work.

The econcession under which the present
construction lias been done, was execnted
May 31, 1904, with the English firm of 5.
Pearson & =on. Thiz concern took over the
railway already in operation, completed the
gap necessary to finish the line, aml began
the harbor work, which is already well
along toward completion. The working
agreement runs for 51 yvears, during which
the net profits are divided between the gov-
ernment ard the Pearsons, For the first 36
vears the government receives 65 per cent,
the contractors 35 per cent, Thereafter hy
periods of 5 years the government receives
more until during the last § years it is to
Irave T6l: per cent.

The track is of standard gage, of 80 1.
rail, laid on creosoted pine, native hard-
woods and California redwood ties, The
bridges are steel, the grades and curves
eagy: the highest polnt is only 760 ft. above
gaea level, The road is very picturesque in
places, winding through lofty canons which
rise abruptly for 5.000 feet.

The road is the first in Mexico to burn
nil in its jocomotives, Thizs nil comes in
tank =teamers from Beaumont, Texas, and is
30 per cent cheaper than other obtainable

fue!, Storage tanks at the Atlantie terminal
constantly contain 1,500,000 gallong: loeal
supply =tations along  the line are kept

filled. ©Oil has been found on the isthmmns,
and ig expected in the near future to furnish
the supply. Native oil iz alreandy sufficient
to run the company’s machine shops,
Immense electric cranes are now heing
erected for dizseharging and loading vessels
in the quickezt possgible time, These cranes
will transfer direct from the ship’s hoeld to
cars, or through hatehes in the roof into the
warehouses, The terminal yards are very
complete; in faet everything has heen
planned with the main ebject of saving time.
The saving in sea travel by using the

isthmus railway as compared with the
Pabaima Canal, is stated by Modern Mexico
o be:

New York to San Franeisco,......(miles) 1,182
MWew York to Sitka........ie. i s 1.208
MNew York to Yokohoma. .....o.e.e & 1,227
MNew: York to Honolulu, oo ieeeas. " 1.139
New Orleans to San Francisco. ... £ 1,854
Liverpool te San Francisco........ i a7
Liverpool to Honolalu. . coii.ieerens i 865

As the average freight steamer makes 250
mileg a day there is about four days’ dif-
ference in favor of the isthmus railway, al-
lowing two days for unloading and re-load-
ing on the railway and one day for pas-
sage of steamer through the Panama Canal.
Of course there are many cargoes whieh it
would be impractical to transfer, and it is
assumed there will always be a walting
steamer at the farther terminal to reecelve
the goods, and destined to the port of de-
livery. 1In the ease of getting a warship
or other vessel across the isthmus of course
the canal would be the only way,

It is estimated the cost of canal tolls, sav,
$2.000, and four days’ s=ailing., say, $8.000,
for a 5000-ton cargo would about equal the
transfer and freight charges via the rail-
way, but there would gtill be the saving of
four days' time.

President Diaz recently completed a tour
of inspection of the railway and harbor
works, and was well aatisfied with results
already accomplished and progress Dbeing

made.
—_—

PANAMA CANAL CONSTRUCTION.

Construction work on the Panama canal
will be actively pushed on the same husiness
principles which characterize railroad opera-
tions, The President has reorcanized the
canal board and placed in charge an experi-
enced railroad man, Theodore P. Shonts, who
aays “Direct business methods, publicity, and
absolutely no polities—this is the keynote of
the policy of the Panama eanal commission.
We are all pitehing in with our coats off, and
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there will be no time lost either now or in

the future.”

As a graceful compliment the govern-
ment has sent an  invitation to England,
France and Germany to furnish each three

Theodore P. Shonts

engineers 1o assist our ewn engineering doe-
partment in an :mhlml v (*11]1*1{*11‘.’

TO AVOID RISK OF AGETYLEHE EXPLO-
SIONS.

n—.

There are a few facts concerning acety-
lene zas, which if horne constantly in mind
aud properly regarded will greatly eliminate
the dangers of explosion with this gas
Acetylene gas is of the same weight as at-
mospheric air, consequently it cannoi De
removed from a veceptacle by merely open-
ing the receptacle, nor even hy forcing air
into it, but the gas and air combine to form
an explosive. For this reason a light should
never be brought near acetyvlene apparatus
which is being cleaned; repairs of a vessel
that has held acetylene until it has been
filled with water should not be made with a
soldering iron or flame. A person smoking
tobaceo shonld not approach the acetylene.

Acetylene gas apparatus  should not be
made of zine, as thizs metal iz e=specially
gubject to the action of the gas, and two
years is sufficient to disintegrate it and leave
it full of small holes. Galvanized iron, or
black diron galvanized after it has been
made up, is advised as a suitable metal, and
the apparatus should be most earefully test-
ed, ag the lowest explosive limit of this gas
Is 3 per cent acetylene and 97 per cent air.

GOGGLES FOR LOCOMOTIVE DRIVERS.

Engineers on the Chicago and Alton Rail-
road system now protect their eyes by the
use of automoblle goggles. The pgoggles
were first tried by Engineer Frank Benja-
min, driver of the fast passenger train run-
ning between Chicago and St. Lounis and
known as the “Hummer.” The engine is a
monster, with driving wheels 7 ft. 2 in. in
dinmeter and capable of making a speed
of 70 miles an hour under ordinary pressure,
At the top of a certain grade on the line
wlhere the highway runs parallel with the
traeck, automobilists often wait for the fast
train and race with it. It was at this time
Benjamin realized that the automobilists
lad one point of advantage—thelr gogrles—
whilg his eyes were filled with dust. The
uext run when Benjamin poked his head

Engineer Benjamin Wearing His

Goggles
ont of the cab window, he also wore a pair.

The gogeles are an important innovatiou
among the engineers on the Alton, and when
they come in from a run with grimy hands
and faces, the clear white disk arvrownd the
eves testifies to the protection afforded by
their nse.

P

UTILIZING BLACK SMOKE.

Black smoke iz utilized in many Belgian
factories instead of Dbeing allowed to pagss
off into the open air, says the Journal of
Gas and  Sanitary  Engineering., London.
Fans drive the smoke into a porous recep-
tacle, over which flows n stream of petrol-
enm or other liguid and the smoke is con-
verted into gas. This gas gives a high heat
amd ig used for running gas engines, '
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HOW TO TAKE MICROPHOTOGRAPHS.

Any pliotographer can take up the branch
of microphotography without putting a large
sum into special apparatus. Ordinarily the
photographer considers that this branch in-
volves an outlay of about $300 and then a
year's time spent In learning to run the ma-
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microscope as nearly as possible. An image
can be secured without either camera lens
or microgcope eyepiece, or without both, but
more satisfactory results are secured with
these lenses in place. Cover the juncture of
the eamern and the microgcope with black

cloth, This too can, on occaslon, be dis-
pensed with.

Arrangement of Camera and Microscope

chinery successfully., Te is deluded! DMi-
crophotographs can be made with an ordi-
nary camera—any camera which has a
ground glass for foeusing will =serve,

Mount the object to Le photographed and
place it In a compounind microscope In the
usnal way., Bring Jdown the microscope tube
till its axis is horizonial amd place the sub-
stage reflector so ns to throw a strong light
througlh the zection. Then place the camera
directly back of the microscope, so that the
camera lens is within a half inch of the
microscape evepiece, the axis of the camera
lens coineciding with the lens in the

Section of Plum Graft

To loeate and focus the image on the
ground glass, the substage reflector must be
adjnsted so that it gives a strong and even
illnwaination all over the field and both mi-
croscope and camera must be focused. These
ist two operations ean be combined at
times, to an extent, and after a little prac-
tice exact focusing becomes an aequired
habit, and with the naked eye a minute dif-
ference In microzcope focns can be dis-
cerned.

Anything that can be seen in the micro-
scope can e photographed on the plate in
this way, and sometimes the effect in the
photograph is hetter that that which was
impressed on the vision. The quality of the
work is equal to that produced with expen-
give machinery. The illustration gives an
example of the results obtained with this
apparatins. The subject is an indifferent sec-
tion of wond tissue, unstained, and prepared
not at all, It is magnified 1,000 dinmeters
and the pitted wood cells of the duets are
plainly visible,

—_——————

During a recent voyage when a heavy fog
had shut down and rendered navigation
perilong, the liners “Kaiser Wilhelm IT” and
the “Teutonic” were warned of the latitude
and longitnde of many huge jcebergs by
means of wireless telegraplh  messages sent
from the Cunarder “Caronia.” Wireless
telegraphy iz destined to find its mest im-
portant field in rendering the navigation of
the seas legs perilons.
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Plunges Into Space 4,000 Feet Above the Earth

Most Daring Test of Flying-Machine Ever Made— Machine with
Operator Towed up by a Balloon and Cut Loose

“Cut Loose from a Balloon 4000 Feet in the Air"

Cut loose from a balloon 4,000 ft. in the
air and under the guidance of a skillful
aeronaut, Professor Jolin 1. Montgomery's
birdlike aeroplane made a successful and
spectacular flight at Santa Clara College,
California, a few days ago, The machine
which weizhs but 42 1, disported itself with
something of the grace amnd buoyancy of a
wild bird, though its wings sustained the
weight of a 142-1b, man.

The acroplane consists of four wings, hav-
ing a spread of 22 ft. and built of spruce
ribs with light cross ribs of hickory, upon
which canvas ig stretched. Each of these
wings is rigid at the front, and a series of
guy wires which are controlled by the aero-
naut run from the frame to which they are
attached to points along their =ides.  When
ilie acronant pulls the wires one wing curves
downward while the appozite wing relaxes,
The four wings arve operated as but two,
The machine is steered by o tail which the
aeronaut raises or lowers at will. When it
iz tilted upward the machine raises in front,
or to dip downward, the tail I8 lowered. To
alight the aeronaut raizes the tail at the
clogse of the descent amd the machine as-
sumes 0 horizontal position and the aeronaat
may step off,

Such was the machine on which the flight
wiar made—probably the nearest approach
to flving man has ever achieved. The as-
cent was made by means of a huge ege-
shaped balloon, which broke away from its
moorings just hefore the appointed time and
carried the aeronant up sooner than he had
intended. A great altitude was attained

with startling rapidity, and at a height of
something more than 4,000 ft, the aeroplane
wis cut loose from the balloon. Tt instantly
settled on its wings while the performer
directed it in cireles, or caunsed it to mount
or dip. Then he began steering downward,
and lighted without the suggestion of a
shock on a spot previously selected. The
flight oceupied just fifteen minutes and was
carried out in every particular just as pre-
viously arranged.

il
-

CONCRETE BEAMS 102 FEET LONG.

Eight huge concrete beams 102 ft. high
support the roof ef a concrete warehounse
now under construnction in Los Angeles, Cal,
These beams are the largest ever made of
conerefe, 52 ft. being the nearest approach.

The building in which these huge sup-
ports are being used is being built entirely
of concrete for experimental purposes. The
walls and roof are of concerete blocks and
while the front Is built up of compressed
birick, it is coated over with a layer of the
conerete. The last beam finished supports
the middle arch of the warchouse and for
all its great length is less than 2 ft. thick.
Iron hooks were imbedded in the huge
beams before the concrete set and it is in-
tended to attach a suspended gallery to
them. It is said that when the supports
were removed from the beams they had
goettledd Dot sixiy-elght-hundredths of an
inch.—Contributed by R. W. Elliott, Los
Angeles, Cal
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Building the Highest Bridge in the World

WorK Proceeds 400 Feet Above the Zambezi’'s Boiling Pote=
How the Telephone Furthered Construction

At a point on the Zambezi river, just be-
low the magnificent Vietoria Falls
where the river disappears into o deep can-
on, in the milst of the most Iluxuriant
growth and beautiful scenery to bhe found
in Africa, the construction of the highest
bridge in the world is proceeding to a sue-
cessful completion. In the vast solitude of

and .

abysmal deep and link the shores of that
smiling land.  Just below the precipitous
banks strike sheerly down 400 feet to the
deep river and the “Boiling Pot” that
marks its entrance to the 20-mile canon.
Above the river, in mid-air, and suspended
from the approach spans by wire ropes,
swings the great traveling safety-net or

o m—

‘"Suspended From the Approach Spans Swings the Great Traveling
Safety Net or Cradle™

an untamed country the hustling camps of
workimen with their modern engineering
devices have been established for some
time, and already the approach spans reach
out from either side like two huge arms
which would fain eclasp hands across the

cradle, which is to eateh workmen and tools
shounld either fall from that giddy height
above,

The ervection of the mighty span is unique
in the annals of bridge construction. Ow-
ing to the conditions presented by the deep
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Crossing the Gorge in a Sling

gorge it was impossible to erect scaffolding
and the structure, which s built on the
cantilever prineciple, has been entively self-
supporting. The first means of crossing the
gorge employed was by firing across a rock-
et to which a slender cord was attached.
Then a stouter cord was drawn across, and
finally a telephone wire, and telephone
communication was immediately set up, The
distance straight across the gorge at the
point selected iz only 600 ft., but the tele-
phone saved the engineers traveling a dis-
tance of ten miles around After the tele-
phone wire, came a marked steel wire on
which a strain was put. A spring balanee
which computed the sag of the wire was
the means of measuring the strain. For a
time workmen and tools swung out across
the gorge on a strong steel cable; later an
aerial electric eableway 900 ft. long and
capable of cairying ten tons was provided.
One of the illustrations shows. the aerlal
car passing along this eable way.

The total length of the Vietoria bridge,
which will form an important link in the
Cape to Cairo railroad, is to be 650 ft., com-
prising three spans. The northern approach
gpan will be 6214 ft. long, the southern 8714
ft long and the main span 500 ft. The dis-
tance from rail level to low water level is
just 420 ft. to high water level, 380 ft.

In design, the bridge is intended to en-
hance rather than detraect from the gran-
deur of the spot. All that appears above
the tracks is a simple iron railing. There

are no concrete piers or unsgightly towers;
very little masonry is visible; the structure
appears but a lattice work of graceful gird-
ers, A huge hotel is being constructed near
by and an area of six miles on each side
of the river is to be reserved as a publie
park. It is expected that the place will he-
come a point of great interest to tourists.
The Cape to Cairo route will not be a
continuons  trenk line, Dut will comprise
4,000 mileg of railroad and 2,000 miles of
waterway on lakes and the Nile river.

il
=

NEW TOY FOR THE FOURTH OF JULY.

The small boy may yvet be able fo cele-
brate the glorious Fourth after his heart's
desires and without danger to himself, de-
spite all that has been said about a *blood-
lesg Fourth.” A member of the Lehigh Uni-
versity, it is said, has invented a toy can-
non which makes a loud report and a bright
flash, but cannot explode mnor burn, and
shoots corks only. In this toy an electrie
spark ignites gas and air, which causes the
report and flash and shoots the cork. The
flame emitted iz of such low temperature
{hat it will not scorch tissue paper. The
cost of 5,000 shots by the cannon will not
he more than § cents,

The Aerial Electric Cable Which
Now Spans the Gorge
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BLOWING SAND OUT OF WELLS BY COM-
PRESSED AIR.

High Pressure Creates Artificial Geysers—Ma-
terial Spurts 75 Feet Into the Air

For removing sand from wells the com:
pressed air method recently experimented
with may prove to be superior to the sand-
pump, though the method haz not az vet

[

“With Geyser-Like Effect the Ma-
terial Shot 75 Feet Into the Air*

heen tried under wholly favorable condi-
tions, The process consists in pumping up
n high pressure in the receiver and discharg-
ing it through a small pipe put down into
the well. By this means the sand is stirred
up and carried off by the large flow of water
due to the getion of the air-lift, This ne-
tion is =0 violent that any rust on the per-
forations is knocked off and blown out alse.

Three wells of different depths and pre-
senting different conditions were experi-
mented with  In one waier and sand shot
into the air to a height of 75 ft, making a
roaring noise as it came, but despite the
amount of material discharged, the flow of
the water remained about the same. In
another having a 6-in. wooden casing fine
sund poured in as rapidly as it was pumped
out.

Several Important facts were decided,
however, says Compresred Alr., To obtain
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good results with the air lift the well mnast
he able to furnish enough water to earry
off the sand, rust, ete,, in the discharge; it
is sometimes better to pump the well stead-
ily rather than to use the discharge from
the receiver, BSudden diminution of pres.
gure on the inside of the casing i3 caunsed
by a discharge from the receiver, and if
the casing is old and the well’s water sup-
ply small, the casing may collapse. It is
not always necessary to put the end of the
air pipe at the hottom of the well. With a
careful study of these deductions, excellent
results may yet be attained by this means.
i

SHOOTING THE CHUTE
CRUSIER.

ON BOARD A

At a echildren’s party given on board an
English eruiger in the Bosphorns strait re-
cently a eanvas chute sloping from the up-
per bridge down to the deck was rigged up,
and was the most popular amusement ar-
ranged for the children. As will be noted

Shooting the Chute

from the illustration the canvas was ge-
cured with strong ropes to the guard-rail,
and then to test its safety ceveral of the
heaviest officers made preliminary slides,
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The Apron Stretcher in Naval Surgery

Surgeon Lung, of the American Navy, Invents a Life-Saving
Stretcher.

AT

x

i

Injured Sailor Being Let Down From Fighting Top.

The most important auxiliary to the work
of the surgeon on board a man-of-war,
which has appeared in many years has been
invented and tested by Dr. George A Lung,

chief surgeon on the battleship “Kentucky,”

United States Navy., The doctor has named
his device the “Apron Stretcher”; it is to he
used on all the wvessels of our navy, and

will save not only untoeld tortures to many
g brave sailor, hut many lives., It Is some-
thing whieh has long  been needed, for
nowhere are aceidents more likely to occur,
even in times of peace, than on a modern
nun-of-war.

Owing to the crowding of men in relative-
Iy small places, the employment of complex
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Manner of Removal From Turret.

mechanieal contrivances, and the hazards
of unusual occeupations, many accldents are
not uneomimon.  These conditions that pre-
vail in times of peace are aggravated a hun-
dred-fold during an engagement. Then the
hurry and excitement, the dangers inecident
to handling explosives and ammunition, and
the firing of varions weapons of war, to say
nothing of the countless dangers Imposed by
the enemy, multiply the chances for in-
jury innumerably. The character of the in-
juries will vary from slight contusions to
complete destruetion of the body,

In a battle on land the fighting line will
probably shift its * position leaving the
wounded in a zone of comparative safety,
but on the hattleship the removal of the
injured is full of peril to both the hospital
corps and the wonnded,

Unless one haz been on a modern man-of -
wiar and examined its interlor construetion
he can have no adequate coneeption of what
the naval surgeon has to contend with In his
care of the injured.

With its mass of machinery, its tangle of
pipes, conduits, wires, rods and hoists, its
lahyrinths of compartments, its maze of long
narrow and often tortuous passages, its
hatehways leading down to depths or open-
ing up to lofty elevations, it is confusing
in the extreme., The structure is a8 com-
plex as the human anatomy. The multiplie-
ity of barriers are as embarrassing as those

MECHANICE.

artificial ebstruetiong one encounters in an
chstacle race. Even for a healthy sound
man to move about within a man-of-war,
such as we have in mind, ealls for almost
the constant uge of both hands and feet, and
more than erdinary agility.

There are coal bunkers into which mnen
ro, work and are sometimes injured, the
only exit from which is throngh a ecirenlar
opening twenty inches in diameter. There
are military tops many feet from the deck
in which men are stationed in time of battle,
and while there they may be severely
wounded. Access to and from these tops is
throuzh a small aperture in their floors and
down many feet by perpendicular ladders,
and - over bridges and various platforms.
There are fire rooms, whose only means of
erress, especially during an engagement is
a perpendicalar Iadder twenty or more feet
in height. And =0 one might go on naming
many similar dificulties encountered in go-
ing from one part of a ship to another. Ob-
viously the patient cannot be treated where
he ig injured; the problem hasg always been
how to remove him to another part of the
ship, or to another ship. Suppose, for in-
stance, a man has his leg broken while in
the upper forward fighting top of such a
ghip as the “Kentucky."” A healthy agile man,
free handed and free footed, would come
down climbing over the following struc-
tures:—Through the Inbbers hiole in the floor
of the top, down by a ladder let in the side
of the mast to the lower fighting top, thence
through a similar labber hole, and down a
similar ladder to the searchlight platform,
thenece to the bridge on top of the pilot
house, thence down a narrow stairway to
the forward bridge, thence down another
lndder to the fore and aft bridge, thence
down another ladder to the upper deck,
thence forward twenty or thirty feet to an-
other ladder to the main deck, thence down

Ready to Carry.
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Descending Steep Stairs

still another ladder to the berth deck on
which the sick bay is located. Excepling
the ladders on the side of the steel mast,
all the other so-called ladders are rveally
flichts of stairs made of steel and inclined
at an angle of forty-five degrecs, and about
twenty inches wide from side to side. Their
gidez are protected by hand ropes, that is
a single rope on which one ordinarily holds
in golng up or down. The average man
would almost prefer death to the suffering
entailed in being earried down in the arms
of hizs mates, as fireman rescue people from
burning buildings.

With all these conditions in mind Dy, Lung
set to work, to invent something practieal,
and he succeeded. His apron streteher con-
sists of a frame of ash, 6 1t 4 In. long, with
canvas handles on the ends and sides, The
frame is covered with eanvas, with a flap ex-
tending along each side which spreads out
like the leaves of an open hook. The patient
is placed at full length in the stretcher,
then the side flaps are lald over the hody
anid fastened securely with hooks and lac-
inz through holes in the canvas flaps. When
the lacing is done the man is held as firmly
as a corset holds the body, and he can be
ecarried in any desived position, let down
with a rope, or hauled up as the case may
be. The streteher incloses the entire body
very much as a broken arm or leg is held
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in a splint. The canvas can be fastened
loosely over the injured part, and the plae-

ing of the patient s the work of only a few

moments, The streteher iz equally  valu-

able for pelice ambulances and other outside

hospital worl.

Dr. Lung is a genuine fighting surgeon. In
April, 1889, he accompanied a detachment
of 60 American officers and men, who left
Apin, Samon, with a detachment of British
marines for the purpose of breaking up a
camp of rebellions Mataafa natives., The
party  was ambushed aud all the officers
killed, leaving the command in the hands of
Dr. Lung. He fought hiz way desperately
to the American consalate, which was only
reached after many hours of great danger.
The doector alsoe teok part In the Boxer
trouble and marched with our forees to
Pekin. Later he had entire medical charge
of the provinee of Cavite, in the Philippines,
during the plague, and cleaned the towns,
gtreets and honses as they had never before
been cleaned. He holds rank as lieutenant,
and has served as the President’s physician.

—_—

WO0OD-OIL-CHINESE PRODUCT— PUT TO
MANY USES.

Wood-oil—produced from the nuts of the
wood-oil tree of China—has found such a
good market in this country for the past six
vears that the ealtivation of the trees from
which it 1% extracted iz being experimented
with here.

There are three grades of the oil, light-
yellow, brownish, and Dblack, the first being
the grade used most. For polishing unpaint-
ed hoats it gives the vwood a bright, clean,
lizht-yellow appearance, acts as a preserv-
ative and makes the craft impervious to
moisture. Mixed with guicklime it makes a
goodd glazler's putty, It is, also, a good
dressing for leather, and makes an excel-
lent varnish for fine furniture, 1t is used In
soap-making alse.

In this country the frees would not bear
nuts farther north than Georgin or Alabama,
but might be grown for shade trees and
thelr wood in colder climes. The trees av-
erage about 20 feet in height and from 7 to
10 inches In diameter. They are very stately,
with smooth green bark and spreading
branches. The nuts on the tree are about
the size of a small orange, and have seg-
mented =hells which burst open when the
fruit is ripe. These shells contain three tri-
angular seeds resembling Brazil nuts in
taste and shape,
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DISINFECTING MACHINE MAKES SHORT
WORK OF GERMS.

The health beards of a number of large
cities are watching with interest the results
produced by a novel germ killing machine
recently added to the eguipment of the San
Francisco Health Department. The machine
whicn iz self-propelled, is ealled the “Steri-
Hzer,” and whenever there is a call from an
infected house, it lumbers away at the rate
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MAKING CEMENT POSTS.

Farmers all over the country are learning
that the cement post is the proper substi-
tute for the old wooden ones which have
always caused considerable trouble, rotting,
blowing down, or being rubbed down
by stock., Many farmers are now making
thelr own cement posts. A correspondent
of the Rural New Yorker, who did this,
tells how Le went about it. He says:

Disinfecting Machine in Use in San Francisco

of gix miles an hour to render clean and
sanitary the disease-infested habitation,

Bedding, earpets, clothing and other arti-
cles where the germs are apt to linger are
loaded into a eylinder, 5 by 7 ft. in dimen-
sions, loeated at the rear of the machine and
then the air-tight deoor is swung to and se-
cured.  All the alr is then drawn from the
cylinder by means of a vasamwm pump and
steam at a pressure of 25 1b. to the square
inch is turned in. By reason of the absence
of airand the high pressure, the steam pene-
trates between every fiber of the carpets,
and through the thick mattresses, doing its
purifying process in a thorough manner. At
the end of 20 minntes the steam iz turned
off, every germ having been destroyed, it is
said.

When filne fabrics, such as silks and tapes-
tries, are to he disinfected formalin is used
instead of steam. A half pint of formalin
placed in the evlinder forms a deadly gas
which kills the bacteria in a few minutes,
without injuring the articles,

e

The first step if to make a mold in
which the post is to be cast. This mold is
nothing more than a wooden box without
lid, and made in the shape you want your
post. A common form iz that of the old-
time sawed post, tapering from the bottom
to top. The sides of the mold should be on
hinges, so that when the post iz made they
ean he dropped in order to facilitate the
removal of the post. The mold can be held
together by means of clamps or hooks.

To prepare the cement have a strong mix-
ing box, and into this put cement and a
gharp sand in the proportion of one part
of cement to five of sand. Some finely
crushed stone may be used with the sand.
Home use one part cement to six of =sand,
but the less sand vou use the stronger your
post will be up to about half and half.
Mix cement and sand thoroughly dry, and
then add water until you have the mixture
in the shape of soft mortar. Lay mold
down on a couple of blocks near mortar
box, and in it place three or four strands
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of barbed wire, bent and curved so they
will run all through the post, Then fill up
mold with “grout” (or sand and cement),
smoothing off the top with a trowel, If you
want eyes in posts fo fasten fence to, take
a heavy wire or small rod and make some
staples which may Dbe inserted in the post
while the cement is still soft. If you do
not care to wait for the cement to set it is
not a bad plan to have two molds, so that
one post will get or harden while the other
is being made. The cament post will break

TRANSPORTER BRIDGE 1,000 FEET LONG.

An aerial ferry or transporter bridge, 1,000
feet long in the clear, and spanning the Mer-
sey lhias been opened to service connecting
Widnes and Runcorn, The bridge has the
longest span of any bridge in the United
KRingdom designed for road traffic. The over-
head truss-work is hung from two cables
each containing 2,413 wires and weighing
243 tons., The truss is 18 ft. high by 35 ft.
wide and allows a clearance of 82 ft, above

An Aerial Ferry 1,000 Feet Long

off sometimes unless there iz a rod or wire
cast inside to give it strength. An ordinary-
gized cement post will cost from 30 to 40
cents, according to price of material used
in its construction,

i

SPARKLESS MOTORS FOR MINING OPE-
RATIONS.

Sparkless machinery is =aild to be the
only safe apparatus in guarding against ex-
plosions In mines,  All gases will permeate
throughout the most minate openings and
henece it is impossible to make an enclosed
motor absolutely gas proof, The Eleetrical
Review, London, advises the use of the
semi-enclozed motor a= safest, that i3, mo-
tors having the openings entirely closed
over by a fine gaunze network, rendering
them dust proof, bhut not gas proof, It says
that motors without sparking commutators
are preferable and would advoeate the use
of Induction motors for mining operatlons,
as they are free from sparking and also
stronger to bear the rough usage given them
in mines,

high water, and is fixed to vertical rockers
at each end to provide for expansion and
contraction. The towers are of steel, 190 ft.
Lhigh nnd rest on eight east iron cylinders
9 ft. in diameter which are anchored to the
solid rock.

The teansporter car is 55 ft. long by 24 ft.
wide suspended by cables from an overhead
trolley 77 ft. long and running on 16 wheels,
Four electric motors propel the ear, power
heing generated by gas engines in one of
the towers, Four loaded wagons and 300
passengers can be taken across on each trip
which occupies 214 minutes in crossing. The
Lottom of the ecar is 12 ft. above the water,
The bridge cost $650,000,

' b

Shop XNotes for 1905 containg 200 pages.
385 lllustrations. Cloth $1, or heavy manila
cover 50 cents, postpaid. Address Popular
Mechanics, or order through your news-
dealer,

-

For the month of January, the total
amount of trafic which passed through the
Buez Canal ameounted to 345 vessels and
1,038,356 tons,
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RADICAL CHANGE IN GREAT LAKES
FREIGHTERS.

New conditions srowing out of improved

mechanical appliances for unloading ore,

coal and erain earzoes have resulted in a

COPYRIGHT W FAWCETT.

Type of LaHe Freighter which is to Supplant Old Cargo Vessels

NATURAL COLD STORAGE.

Nature has provided persons in the viein-
ity of Pineville, Mo,, with a perfect cold
storage plant, Perishable products, such as
apples, potatoes, ete., placed in the entrance
of a ecave there, it is said, are kept in a state
of perfect preservation. The entrance which
ia 215 by 8 ft., extends back 75 ft. into a
room 24 ft. wide and 180 ft. long, whence
a deaft of ecool air is always pouring
through the entrance. There are many
such eaves in this country, in some of

which ice forms throughout the summer
BeNS50MN.

radical change in the construction of the
mammoth steam freighters on the Great
Lakes, A few years ago when the whale-
backs came into service they displaced hun-
dreds of salling vessels, and now the whale-
backs are to be =ent to the Atlantic coast
trade,

The development and general erection of
the clam-shell bucket hoisting system and
the unloading ports, has brought about the
change in the carrying craft, just as heavier
engines forced railroads to rebuild bridges
and tracks.

The new vessels are already nearly 600

WorkKing In the Hold of the New 10,000-Ton LalHe Ship
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ft. long, with one large compartment usually
400 ft. in length for the ecargo. This space
fs clear of posts and braces, the floor and
deck construction being such as to avoeid
these obstructions and still retain the nee-
rssary strength.  Space beneath the floor
leaves ample room for water ballast. The
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interior construetion ig illustrated, although
the small braces shown are only temporary
to support platforms for the workmen,
When completed the cargo space is clear
from end to end. The boilers and wachinery
are placed at the stern, One of theze boats
will carry 10,000 tons,

o —

_—

Mechanical Watering Device for Greenhouses

B e il

Section Showing Pipe, Nozzle, Valve and Swivel Handle

In many vegetable houses, particularly
those where lettuce s grown, irvigation isac-
complished by means of 1 mechanieal water-
ing device, says the Florist’s Review. The
deviee consists of a line of pipe, or if the
house is large, two lines, having small
nozzles with spray caps inserted about three
feet apart, The pipe turng on a swivel
which has a handle for the convenience of
the operator and the spray may be directed
as plaased, or made to cover a large radius
if desired. Whohen the water is under high
pressure the stream is broken up into a
fine miszt which would not bheat down the
most delicate plant, nor bruise the smallest
petal of a flower. The water is thoroughly
acrated, also, it is said, and this too is an
advantagze,

The deviee may Dbe operated nicely with
a pressure not under 40 1b. but s more
satisfactory where a gasoline pumping en-
gine is installed, An engine having a eapae-
ity of 20 gal. per minute and ecapable of

working against a pressure of 90 Ih, per
sgquare inch, pumping directly into the pipe
ling, -will =upply 150 spray nozzles, and will
congame two gallons of gasoline in one
day's run. The device iz soon to be tested
for watering ceut flowers and in plant
liouges,
e

DENTISTS ON OCEAN VESSELS.

Ocean-going passenger steamers may in
the future be provided with modernly
equipped dental parlors under charge of a
competent  ship’s  dentist, The Amerlean
Rhipbuilder suggests the great comfort this
innmovation would often afford passengers,
officers and erew. Withont it, an entire
voyagze might be rendered miserable by
a single aching tooth, Also many persons
would find themselves at greater leisure to
have their dental work attended to on
board ship than on shore, and the chalrs
would be filled from port to port.
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PUMPING WATER IN MEXICO.

Primitive Devices that Have Remained in Use
Even to the 20th Century

Mexico, so near to amd yet so far from
the United States and our progressive cities
and farmlands, only within recent years
is beginning to feel the iron grip of progz-
ress strugeling with her shackles and seek-
ing to strike them away. Among the an-
cient and picturesque devices still in gen-
eral use in that ecountry are the “pumping
engines” for elevating water.

Some of these machines are shown in the
accompanying illustrations, In the first one
it will be noticed that but one man is re-
quired to keep the wheel with it continu-
ons chain of buckets in motion, and the
work is not so strenuons but that he ean
birar the warmth of full garb, while in an-
other two men elinging to a sapling placed
above the wheel are required to generate
the power, and are working without shirts.
The fact that one is subjected to the glare
of the sun, while the others are protected
from it by trees may account for this qif-
lference in the amount of elothing worn,
however. The other devices are so famil-
iar in one form or another to everyone that
a glanece explains them.

Modern type irrigation pumps of the tur-
hine pattern are mnow rapidly replacing
these quaint devices, Power iz cheaply de-
veloped by utilizing the many mountain
streams for generating electrie current, and
then distributing it over the vast agrieul-
tural areas Iying between the mountain
chains.

e
THE FINEST FIRE DEPARTMENT IN THE
WORLD TO INSTALL MOTOR FIRE
ENGINES,

The fire service department of Vienna,
Austria, long held vp as a model on the
European continent, has taken one of the
most Important steps in the history of fire-
protectlon service—i. e., the installation of
self-propelled fire engines. The municipal
authorities have ordered 53 motor chemical
engines—the beginoing of a sweeping
change whiech is to re-equip both the city's
professional fire brigade and the auxilinry
suburban volunteer fire brigades. The
change will cost the city about $180,000, It
is estimated, but will effect a saving of
more than $15,000, The machines are to be
of the latest improved type.

'NOVEL CONTEST OF ICEMEN.

One Prize Winner Carried a Load of 405 Pounds

The Tee Producers’ Association of the Mid-
dle States held its annual convention re-
cently at Cleveland, 0. The reading of pa-
pers was varied by a most original and in-
teresting contest, in which a Iarge number
of employes of lee companies took part.
Many of the delegates brought one of their

Courteay Ton ned Refrigerntion
Delivering a 400=Lb. CaKe of Ice

star wagon men along. Some of the con-
lests, and winners, were a8 follows:

Loading three tons of manufactured ice in
Llocks welghing 300 lbs. each, into o cov-
ered wagon, Won hy Wm. Diller, Cincinnatl;
time 4 minutes, 58% secomds,

Lifting a block of ice weighing 150 1bs,
from the ground to the shoulder, and ecarry-
ing the load 300 ft. and return. Won by
Johin Dalleher, Cleveland; time 25 seconds.

Cutting a 400-1h, Dlock into 40 equal parts,
Won by H. Luth, Cleveland; time 2 min-
utes, 14 seconds.

Ice earrying contest; won by Chas. Che-
vanki, who earried a block of ice weighing
405 b=,

The contest was the first of its kind and
was witnessed by a large crowd In addition
to the conventlon delegates,
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THREE HUNDRED PINS PER MINUTE.

A machine has recently been perfected at
Springfield, Mass., by means of which three
hundred pins can be manufactured in one
minute, this being five times the capacity of
the machines now in use. Not only this,
but an auxilinry machine is =aid to have
been designed whielh will insert the pins in
paper thirty at a time, when the present
equipment allows only one at a time to he
ingerted.  This will mean an enormons in-
crease in the daily ontpat of the factories,
which even now is exceedingly large., The
output of the largest pin manufactory in the

POPULAR MECHANICS

THE “DAEKOQTA"” FOR PACIFIC TRADE A
MONSTER.

The huge twin-screw  steel steamship
“Dakota,” together with her sister ship the
“Minnesota,” bullt for the Orient freight
and passenger trade are wholly products of
American designers amnd workmen, and as
such are commamling the admiratlon and,
we may add, due respect, of all the world,
The wvessels are the largest and [astest
ghipg which will engage in the Pacifie trade,
and will remain so for many years, says the
Ameriean Shipbuilder. The two vessels are
the Investment of James J, Hill, and to-

The ""DaKHota'"" Carries 21,000 Tons of Cargo.

world, at Birmingham, England, is 37,000,000
for every working day, and the total produe-
fion in Europe is 602,000,000 a week., In the
United States also the dally product figures
inte the millions, And of all these thou-
sands of tons of pins, only about one per
coent are worn out or broken, the other nine-
ty-nine per cent are lozt or thrown awny.
o e —

It is stated by the London county high-
wiays cominittee that in England the cost
af running motor omnibmses ecarrving 34
passengers is from 22 to 24 centz per car
mile, while for eloectric tramears which
carry from 50 to 70 passengers it is only 10
to 12 ecents. The tramways pay rates amd
maintain 18-in. carringe way on either side
of the line.

rether cost £6,000,000, on which the owner
expects to realize a goodly profit.

The dimensions of the “Dakota,” whicl
is just completed, are as follows:

Length, 630 ft.; beam, T3 ft. 6 in.; depth,
86 rt,: draft loaded, 38 ft.; zross tons, 21,000
net tons, 13,500; displacement, 37.500 when
loaded to the Plimsoll mark, She has ac-
commuodations for 206 first and 66 intermedi-
ate clasg, and 720 steerace pasgengers, fand
21,000 tons of ecargo. As o troop ship she
could carry 1,200 troops, with thelr baggage
and full equipment, besides a large eargo.
Her officers and crew number about 450,

The motive power of the vessel is said
to e one of the finest jobs ever turned out
hy an American eonecern, and is the most
interesting feature of her construction. The
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main eng‘hies consist of
two =zets of three-cylinder

vertical, inverted, direct-
acting, triple - expansion
engines, with eylinders

29, 51 and 89 In. in diam-
eter by 57 in. stroke, de-
signed for 78 revolutions
per minute, and to develop
about 4,800 hp  each
with a steam pressure at
the engine of 230 Ibs.,
driving the ship at 14
knots' spered  The boilers
are of the Niclausse wa-
ter-tube type. The entire
construction of the vessel,
or vessels—for it is Dut
natural to speak of the
“Minnesota™ in the same
connection—reflects  hizh
credit upon Ameriean skill
and ability,

“*Built in America."

Compressed Air in Dentistry

Nowadays no dentizt’'s office iz modernly
equipped without a  compressed-air outfit,
and the number of uses for the air-hlast
found in dentistry is astonishing. XNot only
does it make the dentist’s work easier, bhut it
also renders it less painful to the patient. In
a paper read bhefore the Michigan State Den-
tal Association at Lansing recently, Dr,
George Zederbanm enumerates the uses he
has found for compressed ale in his own
office.

There are two ouvtfits practical for the
sane purpose. One consizts of a small pump
connected by a pulley to an electric motor,
When the motor is set in motion the pump
compresses  the air into a storage fank
which, by means of an air gaunge, aceur-
ately registers the pressare of alr stored.
From the storage tank leads the ountlet pipe
guarded by a sultable wvalve. This, of
conurse, roguires an eleetrie current.  The
other outfit is in reach of all those in small
towns as it depends on a water supply,
no very high pressure belng necessary. The
air pump is attached to the eity water-sup-
ply pipe which keeps the desired pressure
of air in the storage tank automatically.
Either apparatus deseribed may be had for
£25 or $30.

The compressed air is used for drying
cavities, which are to be filled, a eurrent

of air applied for two minutes being suffl-
vient for cooling compouwnds used in taking
impressions and bites, sueh as wax amd
entta-percha, and which, Decaunse of their
plasticity, must be applied warm; in treati-
ing injuries which are hard to reach and
gee, using either liguid applied by means
of a pointed atomizer tube and the air, or
powder applied by means of a glass pipe.
In preparing cavities it Is frequently nee-
essary io blow out the chips and uncomfort-
able lteat is generated by the revolving bur.
The point of operation may be kept free
from chips and the bur be prevented from
heating by wiring a small rubber tube
around the engine eable down to the hand-
piece and turning on the air pressure. The
opening in the tube need not be larger than
one-thirty-second of an inch,

For deodorizing malodorous mouths, spray-
ing a solution of lavender or other perfume
about the room to rid it of disagreeable
odors, drying up the mouth in bridge or
crown work, or for connecting to the blow-
pipe in soldering, the air-current will he
found equally efficient. By turning it squarely
into the fare of a patient who has taken an
anegthetie, or one who hag fainted after an
extraction, the patient may be quickly re-
vided—a pleasanter means than putting
wiater on the face.
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How Fine Tool-MakKers’ Files are Manufactured

For many years there has existed an in-
herent superstition that the fine files manu-
factured in Switzerland by a laborious hand
process could not be successfully competed
with in this country by the application of
the speedier American methods. The de-
mand, hoth in this country and to an ex-

is of uniform hardness throughout all the
varions lots of filex in proeess of manufac-
ture. The heat applied is gas, generated
from naphtha and used in burners. Naphtha
iz best for the purpose because all the sul-
stances it eontains can be atoized by mod-
erate force or vaporized under a tempera-

Fig. 1. Gas Forge in Use

tent in foreign countries, for the larger,
heavier and coarser grades of files used by
machinists was supplied with the American
product, but the fine fle industry in Switz-
erland wasg created of necesgity in the man-
ufacture of Swiss wateles and bade falr to
remain there exclusively, Now, however, the

ture below 80 degrees, Also, it containg no
sulphur or other element which might in-
jure the steel and the stock may be sub-
jected to direct heat at the proper tempera-
ture,

Forging the blanks is the first step in the
process of manufacture. This is done by

Wesaviry §F

Fig. 2.

successful manufacture of these fine files in
this country by machinery which puts out
an enormous product in mueh less time has
introduced a new regimé in file-making and
demonstrated that there is no inherent merit
in hand-cut files.

In manufacturing the files the heat treat-
ment of the steel is most important, as it
must be done In such a way that the stock

Three Sets of Dies

for Forging the Blanks

the nse of a gas forge and a Bradley ham-
mer, (See Fig. 1.) The die used determines
the rapidity with which the Dblanks are
shaped. Three pairs of the dies are shown
in Fig. 2. The pair at the left is for forg-
ing the blanks for warding files, the center
pair is used for half-round files and the
other pair iz used in a drop-hammer only,
for finishing the blanks of half round files.
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The face of each die is in three seetions, the
section on one side being used for breaking
down the edge of the stock and the one on
the other side for bringing the edge of the
stock to about the right dimensions, while
the central section is used for forming the
flat sides or faces of the blanks. All special
ghapes are finished by drop forging. Brad-
ley hammers are used for ordinary shapes.

After the blanks are forged they are
ready for the annealing proeess, This is
ilone in a gas furnace, the files being placed
tangs outward so that the delicate and use-
ful tips will not be subjected to injuricus
lieat. The heating process oceupies from
four to five hours, depending on the size of
the blanks, the files are then allowed to
cool for twelve or fifteen hours. The blanks
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the file that no machine work can produce.
The next operation is the one that has de-
stroyed the ancient belief in hand-cut files,
The essential points in eutting a file prop-
erly are that the blank be of uniform hard-
ness throughout, the entter of proper shape
and adjustment, and the machine adjusted
to strike a blow of sufficlent intensity to
produce a sharp tooth at the pitch at which
the file is being cut. Fig. 4 shows the meth-
od of cutting files by hand, while in Fig. 5
is shown a row of machines now used for
the purpose., The blows are delivered at the
rate of 2,000 or 3,000 per minute, so that
the cutting is very rapld. When one side of
the file s cut the blank iz turned over and
the other side is eut. Te avoid injuring
the teeth during the eutting, the blanks rest

Fig. 4. Cutting by Hand

are straightened after being annealed by
holding for a second over a gas flame and
subjecting them to a slight pressure in the
direction required at the same time.

In grinding the blanks for cutting special
machines are used. The files are clamped
to a flat plate which iz locked in position
in a holder in which it fits “This holder”
says Machinery, “reciprocates in a vertical
direction and moves the faces of the files
up and down against the surface of the ro-
tating grindstone, the stone at the =ame time
having a longitudinal motion crosswise of
the fileg™
_ The blanks are next finished by draw-
filing, or “stripping.” (Fig. 3.) This is a
hand process and gives a superior finish to

Fig. 8. “Stripping” File Blanks

on a strip of sheet lead. The work of file-
cutting is such that hand labor must fre-
guently supplement the machine work, but
the guantity of ontput is remarkably in-
creased. A method called etching is used
for forming the teeth of files with very fine
cuts., This is a hand process in which the
finished product resembles knurled work
done on an engine lathe, Minute teeth are
knnrled or milled on the three edges of the
eutting tool-—a long triangular bar—uosed,
These teeth are of the depth and shape of
the file teeih fo be cut. The file blank is
clamped in position, or, in the case of round
files, is rotated gradually, and the cutting
tool is passed over the blank in a manner
similar to the movement of a file when
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draw-filinz. The process is one requiring
considerable skill. In the hamds of a skil-
ful workman the knurling tool can be given
exactly the right angle and the right pres-
sure, securing teeth of absolute regularity.
After the cutting process the number and
the maker's name are stamped on the file
« and it is sent to the hardening room, where

Fig. 5. A Row of File=Cutting Machines
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it is heated In a gas furnace and cooled in
brine. Before it is quite cool it is straight-
ened and Is then cleaned by the sandblast,
in which fine elay powder, which will not
injure the teeth of the file, is used. The
product is finally inspected, oiled and packed
ready for delivery to the customer. Our il-
lustrations are by courtesy of Machinery.

LOCATING MANHOLE COVERS WITH A
COMPASS NEEDLE.

When the iron covers of man-holes are
covered with fee =0 that it i= difficult to
loeate them, if one knows the approximate
position of the cover he ecan goon settle
the point by means of a compass needle,
says the American Teleplione Journal.

First hold the needle four or five feet
above the ground and note the direction
in which it points—always toward the
north. Then hold the compass close to the
erouand, walk a few paces from east to
west paralle! with the earh and near the
apot where the manhole iz believed to e
Retrace your =teps and agnin retrace, get-
ting a little farther away from the curb
each successive time. When you are with-

in two feet of the manhole the needle will
begin to deviate from the northward diree-
tion, The deflection of the necdle will in-
dicate the size of the manhole and help
make sure that it is the right one before
provecding to dig it out of the ice. The
needle will work jnst as well on streets
where there are trolley lines, but if the
manhole is near an iron pillar of an ele-
vateqd structure, some difficulty may be ex-
perienced,

If one is mistaken as to the loeation of
the manhole, it may be necessary to take
n new starting point and fry agnin,

S

A one-cent telephione eall rate has been
ingnenrated by n telephone  company  in
Sandusky, Ohie. The rate has made fhe
system very popular and a great many slot
machines are being installed.
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The Harnessing of Heat

Part I--Sources and Nature of Heat

Heat is of service to man in two ways—
it keeps him warm, and it does a great deal
of his hard work for him. For the former
service we probably give this beneficent
agent all the eredit which is 1ts due, but the
part that heat plays in doing our work for
us is 80 obscure and so complicated that we
often fail to appreciate the services ren-
dered.  The oliject sousht in thiz and the
following papers is to bring to the mind of
the reader a clear conception of the methods
and means by which heat is of service to us
as a lightener of toil.

First, as to the sources of heat. These
are many. There are natural sources amd
artificial sources, In the former elass is
inclnded the heat given us by the sun, and
by the interior of the earth. The amount of
heat given us each day by the sun is enor-
mous, It has been estimated that the sun
gives to each acre of the earth’s sarface the
equivalent of 175 horsepower during each
hour of daylight, or 800,000 horsepower per
yvear, We lhave not yet learned to utilize
this source of energy, although this may
some time he a most important problem.

Besides thi= heat given to usg directly by
the sun, there s an almost  inexhaustible
supply  stored up for we in the earth, a
legacy to the present age, from ages long
ginee passed away., Down deep in the earth
we find plenteons stores of epal, the rem-
nantz of n decayed vegetation, every bit of
whose energy came originally from the sun,
S0 the sun is directly or indirectly the prin-
cipal source of heat.

Other means of producing heat are, how-
ever, familiar to everyone. Friction is one
of these gources, Every machinist is famdil-
inr with the fact that a drill becomes heated
when forced to hore into a mass of iron, or
ithat a chisel will become heated when held
against an emery wheel. Storics are told of
how savages kindle fires by the friction of
two pieces of wood properly arranged. Then
there is the heat generated by percussion.
Our forefathers kKindled their fires by a spark
generated by the concussion between a piece
of flint and a piece of steel. Our own bodies
generate heat appavently, by the actlon of
the food we eat and the air we Dhreathe.

There are then, many sources of heat—
ihe =un, the earth, friction, concussion, anl-
mal processes and chemical processes in
general,

Now as to the nature of heat, People in

past ages regarded heat as some sort of n
fluid which is transmitted from one body to
another In much the same manner as water
flows through a pipe. In 1798, Count Run-
ford, then in the service of the Bavarian
government, presented to science a new
theory of heat. He hod earrvied on a series
of experiments, among which was the horing
of o counon in the arsenal at Muniel, and
e very justly argued tbat anything that
could be produced indefinitely by the frietion
between a dArill and the substance in con-
taet with the deill counld not be a fAuid
Besides, 8 body weighs no more when warm
than when eold, If lheat were a fluid, we
would expect a hody 1o gain in weight when
heated. Iieat then, cannot be a fluid. That
which we eall heat must be doe to some
peculiar condition of the interior of sub-
stapees, and not to any fuid within them.
The theory of heat i= summed up in the
famillar statement that “heat s a mode of
motion.” Not motion that we can see or feel
s motion, but Infinitely small and rapid
vibrations of the particles of a body, Science
teaches us that the particles of a  body
are in constant motion or vibration, in =ome
cases very rapid wotion, in oller cases slow-
or motion, When we fmnpart heat to a ledy
we simply inerease the rate nmd extent of
the vibrations of its particles. When we cool
a hody we decrense this vibration. If we
conld cool a body to sach a temperatore that
all motion of its particles wore stopped, then
it wonld contain no heat, and it would be at
“ab=olute zero.”
_The effects produced by heat bear out this
theory., We all know that a hody when heat-
od expands, This is what we would expect
if the motion of its particles were increased,
If we heat a solld body hot enongh, its par-
ticles are pushed so fav apart that it hecomes
a lguid: and If this Hqguoid be further heated
It becomes a gag, The reverse process, that
of eooling, if applied to any zas, will redoce
that gns to a liquid, and finally to a solid,
if we can secure a low enough temperature.
This is most strikingly illustrated in the case
of lguid alr, a discovery of recent times,
The difference between heat and tempern-
ture must Le clearly understood. The tem-
perature of a body zives us no idea of the
amount of heat it contains, A penny at a
temperature of 70 degrees contains far less
heat than a pound of copper at the same
temperature, And a pound of copper will
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hold only one-tenth as much heat as a pound
of water at the same temperature. The
amount of heat in a body cannot be deter-
mined from its temperature alone. Neither
can we determine the temperature of a body
from the way it feels to us. A piece of
iron may feel cold to the touch, while a

piece of wood at the same temperature feels
warm.

Heat is transferred from one point to an-
other in three ways, It may travel by con-
duction, as when it passes from one end of
1 bir of iron to the other. Or, it may travel
Ly conveetion, as in the case of a current of
warm alr, or a current of warm water. Herp
the particles of the air or water actually
move from place to place, ecarrving with
them the heat they contain,

The third method by which heat is trans.-
ferred is called radiation. This ig the
method by which heat reaches us from the
sun, through millions of miles of gpace In
which there is no substance to conduct the
heat, nor any air to ecarry it by convection,

Having now considered the sonrees, nature
and transference of heat, it remaing for us to
see by what methods we turn the energy
which heat puts at our disposal into useful
work.

(Oontinoed next month,)
—————

RELIEF FOR THOSE INJURED BY
ELECTRICITY.,

The following rulez are printed in large
type and posted in factories [n {:vrmﬂu}:.
where electricity is used for light or power:

(1) The current should be shut off at once
if the means are at hand and the person
called upon understands how to do it

(2) If this cannot be done, be careful not
to touch the injured person’s hody with the
hand. If no rubber gloves are at hand, the
body should be dragged away from the wires
by the coat, or a coat should be taken off
and folded (a dry cloth may be uged for the
purpose), when the Injured person may be
grasped through it and dragged away.

{(3) When it is not possible to remove the
injured person from the wires, raise that
part of the body that iz in contact with the
earth or the wire from it, nsing the covered
hand. This will break the ecwrrent, and it
will generally be possible then to get the
body ont,

(4) If this cannot be done, take a dry
cloth and place it between the body and the
ground, and then disentangle the body from
the wires,

(5) If the body s freed from the wires,
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remove all the clothing from the neck and
treat the injured person as one drowned.
Open the mouth and grasp the tongue, which
should be covered with a cloth; then pull the
tongue forward and gradually allow it to
fall back. This movement shounld be repeat-
el 16 times a minuate, Take care that the
root of the tongue iz thoroughly mowved.

(6) The bystanders should not be allowed
to give the injured person wine or spirits,

- -

HOW TO0 MAEKE AN QLD GUN SHOOT
CLOSER.

An old shotgun can bhe choke-bored so
that it will shoot eloser, and a good cheap
eun thus transformed into the equal of some
of the highest grades of guns by the fol-
lowing method:

If the barrel iz sprung, It must first be
stralghtened, This Is hard to do on double
guns, but if the barrel cannot be straight-
ened do not attempt to bore it. A good
auger will be reguired for the boring. Place
the barrelzs in a wooden clamp and scerew
the eclnmp in a vise, Insert the aunger in
the breech and bore clear through with a
light eut, taking care to have the band
gtraizht. Then screw the blades of the
tool glightly open and take a light euat to
within 2 inches of the muszzle and continune
thus until the pits are all out. The blades
of the tool must be kept very sharp by rub-
Ling on a fine oilstone and grinding only
on dull spots to keep the blades straight
and prevent ring-boring.

Reverse the tool and, standing at the
breech of the barrels, bore a recess four
inches long and about 4 inch from the muz-
zle (the deeper the recess the closer the
gun will shoot). Now take a half round
file and smooth off the shoulder at the muz-
zle, so as to prevent powder cake. At this
point you must u=se sirong €oap sUps as a
lubricant (never usze oll, as it will tear the
barrels), taking light euts to smooth the
barrel aod using plenty of suds. Use the
Llade that cuts best and keep the hlades
very sharp, Have no niches in them, as

that will scar the bharrel, Turn the tool
slowly and feed slowly.
A correspondent of the American Black-

smith says he has bored in this way ten-
grange suns that patterned 85 with No, 4
shot In a 15-inch eirele at fifty yards. Load
4 dre. powder, one and one-fourth shot.

il

Have yon a good kink which might help

gome one else in an emergeney? If so, send
it in.
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SIX-MASTED WOODEN SCHOONER.

The six-masted schooner, the “Ruth E.
Merril,” is interesting in these days of steel
ship=., because this one i3 bullt of wood.
The vessel is 2,000 tons; is 380 ft. on keel;
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CONCRETE AUTOMOBILE ROAD.

An Illinois inventor proposes a concrete
rail for use of antos and farm vehicles on
publie highways. The suggestion some time
ago of an eastern man to lay broad, flat

New Wooden Schooner

48 ft. beam; draws 285 ft, and cost $135,-
000, The Jower masts are 118 ft. long and
30 in. diameter; topmastz 56 ft. lonzg. The
spanker boom is 81 ft. long, and the jib
boom T8 ft. long and 21 in. dizweter: the
vessel spreads 10,000 yds, of canvas, A tel-
ephone connects the captain’s office with all
parts of the ship, says the American Ship-
builder, Three strips of steel 6 ft. apart
and 132 ft., 198 ft., and 221 ft. long respec-
tively are strapped on each side of the hull.

il

“TRIED” A CASE BY TELEPHONE.

A farmer near Elkhart, I1l., was recently
arrested on a charge of drunkenmess and
dizorderly conduct. The man was too husy
to leave the farm to go to town to he
tried, so he suggested conducting the trial
iy telephone. The matter was eazily ar-
ranged, the judge preferring the charges
against him by wire. The farmer plead
guilty by the same means and promised to
gend the fine fixed, $14, by mail. The whole
affair required but a few minutes.

B e

A pressure of 1,600 Ib. per square inch, the
highest pressure ever observed in any nat-
ural gas well was shown by a well in the
Ninevah region of Greene county, Pa. The
well struck the Camphbell’s Run oil sand and
the rock pressure passed the gauge limit of
1,500 1bs. per square inch and blew off the
2-in. pipe which shut the well in.

riils on conntry roads has not been adopted,
owing to the great cost. Conecrete is less
expensive and the track could be manu-
factured right on the spot. The illustration
shows the shape of the proposed “rail”
and the gravel foundation on which it rests,
By using goide wheels, as shown, an auto
would keep the track without steering by

Concrete Track

hand, If the track should prove a success
a desirable occeupation suggests itself for
the employment of convicts in our state
prizons.

Popular Mechanics will be sent to any ad-
dress in the world for $1 per vear.
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LINEMEN IN MOUNTAINOUS REGIONS
WORK AT GIDDY HEIGHTS.
Telephone lines arve now found in many
places which apre almost inaceessible. There
is a pass in the Rocky mountains through

Working Over a Dread Abyss
which a road has been blasted in the face

of a eliff. The poles which earry the tele-
phone wires along this road are inclined
ontward in order that they may clear the
overhanging rock. When it is necessary for
a lineman to ¢limb one of these poles to
make o repair the man is suspended over
the pass handreds of feet above the base
of the oliff, A fall would mean death on
the rocks far below. Accidents among the
larze force of men who are constantly on
“duty along lineg in such localities are very
rare. The men employed are the most skill-
ful and agile to be found and on this great-
ly depends their safety. Great precantions,
however, are taken by the telephone com-
panies in constructing lines in such places.
Toles and equipment are subjected to the
most rigid inzpection and the construetion
work iz done only in ways which have been
approved by the telephone engineers,

Often the repairmen must start out in
the dead of night for some isolated point
where the wires are out of order. The
fiercer the elements, storm, wind, rain and
gleet, the more work there is for them to
do. When the Kaw river at Kansas City
swept over its banks, carried away bridges
anid submerged a large section of the town,
the repairmen of the teleplione companies
began a battle with the flood and kept up
the fight for days. When they were heaten
at one point and commuenication was broken,
they established it at another. One span
of a bridge went down stream just after the
zap bhad been covered by a telephone wire,
Then wires were strung along the plers of
the bridge amd when these wires were brok-
en masts were erccted on the banks of the
river and a long loop of wire suspended be-
tween them. Communication was main-
tained with many persons held prisoners in
the upper stories of their homes, and by this
means a number of lives were saved.

— -
EXHAUST VENTILATION FOR LOCOMO-
TIVE STALLS,

A system of exhaust ventilation for round-
Lhou=ses, in which the smoke and gases from
the locomotives are carried off through floor
durts to a =ingle chimney, iz being tried.
Such a system would do away with the
open smokejack by which it is impossible
to completely remove the gas hecanse of the

Exhaust Ventilation for Round-
houses

cold air entering it. The “smoke nuisance”
also would be solved in this instance at
least. The Baldwin Locomotive Works has
an exhaust plant in operation and also the
testing shops of the L. 8. & M. 5. Ry. at
Collinwood, O.

————

Artieles published in our “Mechanics for
Young Ameriea® department bave been i=-
suned in book form and will be sent to any
address on receipt of 25 eents,
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SHOP NOTES

HOW TO MAKE A SELF-HEATING SOLDER-
ING IRON.

A useful and simple self-heating soldering
iron made like the one shown in the illus-
tration  will
b foumd a
great  con-
venienee to
itz owner,

An o ordi-
nary hinrner,
h having an

end off, has

a  soldering
iron fa=t-
ened to the
enad by
means of
“ copper wire
g b oumnd
aronl it.

To use, the
oas is tnrned

on full and
the Iron al-
lowed fo get

I awell heated,
The gas is

.r ¥ bd then turned

. 2 balf off or
until the flame just fills the surface of the
iron and comes quite to the polnt. The fron
will keep hot quite a while, says the Model
Engineer, London, and when cool, is quickly
heated again by turning the gas up, This is
1 cleaner method than using the fire, and
after a little practice the iron iz not at all
awkward to hold,

— i
MAKING A SOLDERING IRON OUT OF
SCRAFP SHEET COPPER.

For material the copper hottom of an old
wasgh hoiler will suffice. Cut the copper into
pieces about 1 in, square and put them in
the melting pot. Place the pot in a large
fire and bank up well with wet coal, as the
copper will melt more quickly if the pot
I3 coverod up, says a correspondent of the
Blacksmith and Wheelwright,

Burn the grease out of nan old bugey whesl
hox until the box is clean and dry. In a

O Rubben fubs

congneclion fo gos

piece of board bore a hole 14 or 3 in. deep
so the small end of the box will fit in as
shown in the illustration. Pour the melted
copper into this box, taking care to keep
the face well away, as the molten metal may
Bpatter.

if the copper cannot be punched out of

Il
|

EETM T

Mould for The Melted Copper

the box, break the box with a hammer.
Good copper can be forged at a dull red
heat, but if it will not hammer, rasp the end
to the desired point. Cut off the right length,
drill a hoele in the blunt end, tap it out and
serew in a %-in. plece for a handle,

HOME-MADE METALLIC PACKING.

Where the size of the pump stuffing-box
is wholly inadequate a home-made metallie
packing, consisting of a combination of soft
wire =older wound with ashestos wicking
and dipped in a mixture of graphite and

Homo=-Made Mastallic Packing

eylinder oil, may be used to advantage, says
a correspondent of the Engineer’'s Review.

The packing will leak at first, but as it
hecomes fitted to the rod will gradually
stop. The packing has not been tried on
hot water, but belng metallic would prob-
ably work alright.

The 1805 Shop Notes iz a handy book for
every shop, Contalns 200 pages, 385 illus-
trations; price, 50 cents,
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AN IMPROVED FILLER FOR THE LUBRI-
CATING SYSTEM.

Enginesra and oilers who are not so fortu-
nate as fo have a “piped-up” oiling system
on their engines and machines, will find the
following a handy addition to their fillers:

Bend a plece of No, & iron wire (No. 6
copper wire is better) into a ring or collar
(Fig. 2), just large enough to slip over the
spout of the filler, Put this on the spout
about ¥ in. from the end as shown in Fig 1,
ad solder in place securely, This ring pre-
vents the spout slipping too far into the hole
in the cup—Contributed by Lee Boyver, Ok-
mulgee, I T,

5w
TANK FOR CATCHING CONDENSED
WATER.

IFor providing water for washing hands,
fuee, ete, in the plant the following ar-
rangement was tried by a correspondent of
the Engineer’s Review and was found most
useful.

A tee was put in a live steam pump and

B

=

Condensed Water for Washing

a pipe connected from the tee to the top of
an 8-in. eapped pipe 4 ft. high. Thiz tank
iz kept full of the condensed hot water all
the time, The water is run to the sink by
means of a pipe connected at the bottom
of the tank.
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TREATMENT FOR BURNS AND SCALDS.

To draw the pain from a burn, exclude the
air and couse it to heal papidly, apply a good
coat of a mixture of linseed oil and air
sglnked lime. Let thizs remain on untll it
wenrs off,

An excellent treatment for secalds is to
bathe or lmmerse the injured parts in boil-
ing grain aleohol, which will take the pain
out, anid then apply a healing salve, or treat
ag a4 bad wound, These treatments are =o
simple and relieve the pain so guickly that
they rank with the best—Contributed hy
R. E. Blondell, Pasadenn, Cal.

—

SAFE RAIL GRIP FOR WRECKING CREWS.

A new and simple rail grip now uszed by
the wreecking erew at Sayre, M., on the
I. V. R. R, was designed by one of our read-
ors, . H, Utter, foreman of the eal shop at
Rayre.

The grip, which s very =simple in con-
gtruction, iz 8 in. wide and 12 in. high and

FronT View

Sipe View

composed of three pieces of forged iron.
section A s placed under the rail, and see-
tions B and O are placed one on each side
of the rail, entering section A and closed
together at the top, The grip can be adjust-
el to the rail in one-half minote and makes
a secure hitch that will not slip.
e e

HOW TO PRODUCE FLEMISH OAK.

Dissolve in one gallon of water, one-half
pound of bichromate of potash and coat the
woodwork with the solution. When it is
dry sandpaper it down smooth and give a
coat of the best drop black ground in japan,
thinned with tuwrpentine. Let it stand for
five minutes, says the Master Painter, then
wipe off elean, coat with pure grain shellac
and sandpaper with fine sandpaper. Apply
a coat of beeswax in proportions of one
round to the gallon of turpentine and having
four onnces drop black mixed in the wax,
Use cheese cloth to wipe off clean,
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A HANDY LAMP PENDULUM.

A lamp pendulum which is adaptable for
flexible cords is used in England, says the
Electrical Review,

London.

The sketeh
ghows the ar-
rangement, The

cradle iz attached
to  the flexible
cord by cord
erips, and inzide
the eradle rests a
heavy ball through
which the flexible
coridl passes, and
to which the lamp
anid shade are at-
tached. The ball
is  of sufficient
welight to rest
firmly on its seat-
ing and =20 holds
the shade at any
desired angle and
keeps the cradle
perpendicular  at
the same time the lamp is tilted.

TO USE OLD DRY ELECTRIC CELLS.

The cells of exhausted dry batteries will
make good Grenet cells, if the bottoms= are
cut off and the filling and paper lining, if
any, are removed, Be careful not to break
off the carbon rod.

After the filling has been removed, if
there is a paper lining, it may be removed
ag follow=z: Drill an exhaust hole through
the coment in the top of the ecell, then gtamd
the cell in a watertight receptacle and #ll
the receptacle with water fo within 1§ in,
of the top edge of the eylinder. Let it stand
until the paper lining is loozened and may
be entirely removed.

The electrolyte to be nsed is 7 oz of bi-
chromate of sodinm dissolved in 1 gt of
witer,  Add, very slowly, 14 pt. strong sul-
phurie acid, stirring the mixture slowly with
a glass rod all the while., When the mix-
ture iz cool pour it Into a glass battery jar
amd add 1 oz, bisalphate of mercury, which
will amalgamate and keep amalsamated the
zine eylinder. The solntion should be snf-
fleient in quantity to extend up the zine
eylinder for three-fourths of {its  height
When not in use take the eylinder out of
the solution.
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If while working with the batteries any
of the acid or the solution should get on the
hands or clothes, rinse off immediately with
clean water. This experiment was sent us
by a correspondent who has used it sue-
cessfully,

HOW TO0 REMOVE PUTTY FROM OLD
SASHES.

Cutting the putty with a knife and ham-
mer is very apt to damage the woodwork.
Instead, give the putty three coats of ordi-
nary paraffin oil, allowing a half hour be-
tween coats. The petrolenm will penetrate
into the pores of the putty and dissolve the
hardened lingeed oll, making the putty plas-
tie in a short time and in two or three hours
it can be readily removed.

i o
- -

HOW TO REPLACE BROEKEN TEETH IN
GEARS.

To properly dovetail a tooth in a gear, re-
quires a slot as deep as the tooth is high (A
in gketeh), 1f the gear is subject to hard
work this will not hold, but will surely work
looge, There 2eldom is metal enough to dove-
tail the proper depth without weakening the

Bl

Replacing Broken Testh in Gears

rim of the gear. A metbod for light rim
gonrs, that holds where all others fail, iz as
follows:

Bend a plece of boiler plate to the proper
cirele, as at B; dovetail it in the gear, as at
C; make it a driving fit. Then drill through
the plate and rim of the gear; tap ont and
2erew in steel studs, as at 1.

Thiz will certainly hold because the studs
are all =olid in the boiler plate and ecannot
tear loose—Contributed by Paul 8. Baker.
Muscatine, Iowa.
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GETTING A BLOCK AND TACKLE TO THE
TOP OF A STEEL STACK.

An engineer who had experienced some
difficulty in getting a Dlock and tackle to
the top of a steel stack 38 in. in diameter

ol &
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and 80 ft. high, tells, in the Engineer, how
at last he was successful, The stack Lad
previously had a rvope running throogh a
pulley at the top for raizing a block, but the
rope had parted and come out of the pulley.

The materials the engineer collected to
work with were a double and single hlock,
320 ft. of -in. rope, 200 ft. of chalk line,
200 ft. of common fish line, 14 yd. of cheese-
cloth, a stick 1x1x8 in., a pine board 1x12x16
in. with cleats on one side, 90 ft. of %-in.
rope, a pail and some wrapping twine,

The first thing to do was to et a line to
the top of the stack. TFour pieces of line,
cach 2 ft. long, were tied to the corners of
the cheesecloth and the loose ends were tled
to one end of the flsh line, This formed a
parachute. The other end of the fish line
was tied to the handle of the pail, the loose
length of the line having been run into the
pail so that it might be rapidly pald out
when required. The pail was then placed
in the bottom of the stack and by means
of n stick the parachute was pushed past
the tee with which the boilers were con-
nected (Ses Fig, 1), The air or gases soon
lifted the parachute through the stack and
out at the top, where it was possible to
get hold of . Then by meanz of the
chalk line the 5-in. rope was drawn up
through the Insjde and down the outside of
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tue stack. The hook on the double block
was replaced by one made of 55-in. steel
and of suitable slze to hook over the band
ut the top of the stack. The blocks were
then threaded up with the other end of the
L5-in. rope and pulled about 12 ft. apart.
The Yu-in. rope, A, Fig. 2, was now hang-
ing on the ountside and fo this was at-
tached the stick to whiclh the tackle had
previously been bound. The old 3%-In. rope,
(, was tied into the hook of the single block
and the tackle hoisted by pulling the rope,
A, down and out through the manhbole in
the stack. Getting the hook over the stack
band required some patience, but was finally
accomplished. When secured, a few hard
pulls on the various ropes broke the wrap-
ping twine hy which the tackle was bound,
and the rope, A, fell down on the inside of
the stack, and the stick fell on the outside.
The single block wag then pulled down by
means of the rope, C, and a swing, Fig. 3,
made of the 12-in. board attached. The
engineer then eollected his painting mate-
rlals and with the aid of an assistant pull-
ing on the rope started up. 1t was only
necessary to make three tripe to the top, as
a white-wash brush attached to a broom-

stick enabled him to reach one-half the
cirenmference of the stack. Fig, 4 shows a
safe hitch which is gquickly made and by
means of which the man fastened himself
at whatever point he wished to stop.

o
- -

The thinnest coat of paint and varnish
that will give a good finish should be used
for ears, and they will not erack so soon.
Too much varnish iz often the fatal mistake
made In this line
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ANOTHER METHOD OF BABBITTING
CRANEPIN BRASSES.

Old worn-out crankpin brasges may be
babbitted in the feollowing manner and
made as good as new, says a correspondent
of the Engineer’s Review:

Dovetail places into the brasses on the
quarters as shown in the sketeh, leaving n
space of about 1§ in. on a 215 in, pin. The
dovetailed part need be only 1-16 in. deep
to hold the babbitt in place and from 14
in. to 4% in. is quite wide enongh for the
babbitt, A pin fixed in this way does not

J

Babbitted Crankpin Erassea

wear quite =0 flat and makes a smooth run-
ning box; it wears better than brass and
requires less lubrication.

i

GRINDING CAR WHEELS AT SLOW SPEED.

In some St Louis street ear shops it has
been dizcovered that better resalts are ob-
tained by removing car wheels from the
trucks and grinding them at a slow speed
than by the old method in which the wheels,
run at a hizh speed by the motors under
the car, were ground under the car.

The wheels removed are run at 6 . p. m.
This =peed iz regulated by means of a eoun-
tershaft fixed above the wheel grinder, says
the Street Railway Journal, from which a
bhelt i= run to a split pulley which is placed
on the ear axle. The excellent results ob-
tained make the means worth while,

- -

REPAIRING A THERMOMETER.

For a thermometer in which the mercury
has separated try the following remedy:

Place the thermometer in a long stocking,
having the bulb foward the toe and then
grip the stocking tightly at the top and
whirl rapidly. The eentrifugal action will
drive the mercury to the bulb, aml the
thermometer will he ag good as new.—Con-
tributed by Raymond J, Edwards, Shulls-
burg, Wis.
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WHY WAGON WHEELS ARE DISHED.

The reason for dishing wagon wheels can
very easgily be demonstrated by making a
couple of tin wheels for one axle of a
child’s toy wagon, says a correspondent of
the Blacksmith and Wheelwright, If the
wheels are made straight, as shown at A,

Fig. 1, they willi take the shape shown at
B, Fig. 1, a very short time after being in
nse, especially is this true when the wagon
is loaded. The hubs of these wheels are
made of a bit of wood nailed to the tin,

The superiority of the dished wheels is
shown in Fig. 2. The tin wheel is cut into
at C. lapped over to the dotted line and
riveted or zoldered inte a flat eone. This
wheel put on the axle at the proper angle
will stand a great deal of hard usage, The
difference is in the degree of stiffness ob-
tained in the two forms of wheels, The
dished wheel iz stiffer than the flat one
and so will not easily bend and wobble. Put
on as shown at E, Fig. 2, however, the
dizhed wheel will not stand constant nsage
and loading. The spokes in the hub will be-
come looze and the only remedy is to eut
out a picce of the rim and reset the tire
cansing a greater and rather unsightly dish,

which will probably have to be increased in
time,

If the wheels are “gathered” at the bot-
tom =0 that the spokes below the huab stand
parallel with the vertieal line, I, Fig. 2, the
wheel will earry Itg load direct through
gpokes, rim and huab and there i2 no andue
etpain on the spokes, The gathered wheel
throws mud in the direction of line G, away
from the wazon instead of into it and is
preforable for this reason also.
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A TEMPERATURE ALARM,
Temperature alarms are of great service
in greenhouses where a drop of a few de-
grees may mean a loss of a goodly sum to
the florist. There
ig a thermometer
on the market,
having a platinum
wire in the bhore
amd suitalble con-
nections to  elee-
trical terminal
posts on the ther-
mometer  board,
SAYS 4 COorre-
spondent of the
Metal Worker.
The platinum
wire can be gd-
justed to any de-
gired temperature
and to eflfect the
alarm, the wire is
connected up so
that a metallic eirenit Iz bhroken whenever
the temperature drops below the set point
and the alarm bell vings. The apparatus con-
nected up with soitable bells and batteries
and installed so that the alarm ean be heard
in any part of the greenhonse costs less
than $10.

PLATINUM wIRE
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TRAY FOR HOLDING SCREWS.

-

If & box of screws be poured into the
tray, constructed as shown in the illustra-
tion, and it is then shaken two or three
times, every serew will fall into the grooves
lead upward, sayvs the American Electrician.

Borew Tray

If small brads are driven in the tops of the
ribs (not shown in cut) the serews will fall
into the grooves more readily. The screw-
driver is then pressed over a screw, the
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spring sidea of the tray being stiff enough to
hold the screw so it can be entered and
serewed until pressure comes on, Then the
driver revolves part of a half turn, until
the positive drive blade slips into the slot
of the =zerew head and a firm pressure can
e applied and the screw picked out,
-+

PACKING FOR A STEAM CHEST.

GOOD

One-sixteenth  ineh  asbestoz  sheeting
makes a good packing for a steam chest,
This material costs about 45 cents per yard
and ir put on wet will bear 150 pounds
steam pressure. In tests with this packing
a joint was broken six times and tightened
up satisfactorily with the wet asbestos, It
ig just ns tight as the best rainbow packing
can ever be made—Contributed by T. H.
Konrad, Burlingame, Cal

— -
HOW TO REFPAIR A SPIRAL SPRING.

A spiral spring, 1 in. in dinmeter, which
wins used in an engine governor and which
parted in the middle one morning just be-
fore starting up, was repaired by a corre-

Bpiral Bpring Repairad

spondent of the Engineer's Review in the
following manner:

Four holes were drilled in a piece of steel
as at A, and the broken ends of the spring
were forced through the holes into position
as at . The spring was then replaced
and the engine started. The job took about
30 minutes.

A ——

HOW TO0 THAW DYNAMITE.

A safle and sure way of thawing out dyna-
mite i=s as follows:

Procure a small box or a nail keg just
large enongh to hold a lantern, and knock
the bottom ot of it, to admit air so the
lantern will burn. Tack a piece of burlap
over the top, on which to lay the dynamite,
and set the apparatus a safe distance from
all builldings, Throw an old coat or a sack
over the dynamite, The heat can be regu-
lated by turning the lantern up or down.
“I have used this method of thawing dyna-
mite for four years,” writes N. G. Hall, of
Parker, 8. D., “and have alwars had the
best of results”
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ELECTROLYTIC PROCESS FOR ETCHING
STEEL.

A process of electrolytic etching, invented
and patented by a German, makes it possible
to obtain exact reproductions of articles in
fow relief, such as medals and coins, in hard
steel, The principle of the process is quite
simple. Plaster of paris is poured upon the

mbched actmg sy Aaode

article, let us =av a coin, sufficient to form
a4 column several inches high and a cast is
faken. The plaster of paris is then removed
from the coin and fitted with an ebonite
gleeve, leaving exposed only the face and the
corresponding blank at the opposite end of
the short colummn of plaster.

A vessel containing an electrolyte, such as
ammaoninm chloride, is prepared and the east
placed face upward in it, so that the face
projects above the level of the liguid, and
the liguid can only reach the face by absorp-
tlon through the column of plaster., The
piece of steel on which the reproduoction of
the coin is to be etched is placed on the
face of the cast and is made the anode of
the cell. A wire spiral placed in the liguid
in the vessel s the cathode, Thus the steel
plate rests on the high parts of the east
and at those points flows a ecurrent which
dissolves the steel and the liguid steel flows
into the cast. This process is kept up uuntil
the whole surface of the steel is in contact
with the surface of the cast, Of course the
process Involves a number of detalls.

The best electrolyte is made by electro-
Irtically dissolving an iron anode in a solu-
tlon of ammonium chloride, Every five or
ten seconds the steel must be cleansed of
ite constituents, notably earbon, which are
left as it is dissolved. A reproduction of a
eoin can be etehed on o steel blank in about
three honrs. A high voltage—10 to 15 volts—
iz efficient.

FLEXIBLE VARNISH FOR BALLOONS.
Digest at a gentle heat 1 oz. India rubber

in shavings and 2 Ih. mineral naphtha, using
a closed vessel. Strain carefully.

4
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CEMENT FOR BELTS.

Cook thorounghly 6 oz. of Peter Cooper's
white or croam glue and when it is well
done add 2 oz. of powdered white lead.
Mix well. Use same proportions for larger
quantities, For use for any length of time
in summer leave thick and thin down with
aleolivl.  When thoroughly cooked turn out
into =omething to cool. Cut off a piece a=s
wanted. In applying, make the splice the
same length the belt is wide, hammer it
well together and the belt can be used in
one hour. A correspondent of Power says
he has used this cement for six years aod
has never had a splice come apart.

il il

HOW TO CUT BELT LACING.

In the diagram the various parts are as
follows: A, sharp pocket knife; B, block;
C, belt lacing, C', size of strip to be cut; (%,
other part of C; E, end of lacing. Place the
left hand on B, holding it firmly and with
the right hand take hold of E and draw it

Cutting a Belt Lace

BLock |

towards you. The knife, A, will cut C in
two equal parts, providing C has a straight
onter edzge. In  this way O can be cot
strafghter than a string. The cut in block,
I3, may be any breadth or depth. The pocket
Enife should be driven into the Tench or
other base and must be very sharp—Con-
tributed by R. V. Archambault, Norris. Mont.
e

PAINT FOR SHIPS' BOTTOMS.

The following recipe is recommended by
the Master Painter as a good paint for paint-
ing the bhottomms of ships:

Eight 1b. of rosin; 114 Ib. of Cologne brown
dry eolor; 15 oz. of shellac; 25 gills of alco-
hol; 6 gills of benzine; 14 zill of toluene and
10 drops of pyridine. Finlgsh with a coat of
paraffin wax and whife lead boiled together
and applied hot.
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HOW TO MAEKE GLASS SLEEVES FOR MA-
CHINE BOXES

Their Use Makes Lubrication Unnecessary—
Many Persons Experimenting with Them.
A very fair bearing for a common bhox can

be made from broken bits of bottle or plate

glass, Many machinists and power trans-
mission people who desire glass journals for

Fig. 1

gpecial purposes  give their orders to the
glass works where any required pattern of
sleeves can be manufactured.  The glass
manulfacturers have cvery facility for mak-
ing glass journals, hut, as a role, they are
obliged to make excessive charges for special
work of this kind; and hesldes, they cannot
very well make Jjust what one wants from
drawings. Therefore, many people who are
interested in the use of glass sleeves in jour-
mils for machinery, shafts for power trans-
mission, engine bearings, ete,, undertake to
make the bhearings themselves, There are
many experiments in progress in the glass
bearing line at the present time, and several
different processes for making glass sleeves
are ir use at various Important machinery
centers.  In some shops quite elaborate ap-
paratus for the melting of the glass and

casting the snme has bheen installed; in oth-
ors, the workman may be seen melting some
broken pieces of glass over a fire with a
ladle, he then pours the melted sobstance
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into the sand mold. Before we undertake to
mnke any glass bearvings, either in a erude
way or in g mechanical way, let us observe
the grades of gligs used.

The Japapese use gloss bearings for the
purpose of saving oil. In fact they Jdo not
apply any woil at all to lubricate the jour-
nals fitted with glass sleeves. They take
ginger ale bottles and break the pieces liuull
with a hammer and melt them, Flint glass
is used by some of the American makers,
The grades of glass in which silieate of pot-
ash and oxide of lead are prominent are
considered the best grades, These are fling,
crystal amd strass. The coarse green hottle
rlasz, which iz so often used and which is
g0 reqdily ebtained, includes in its physic:]
make-up gilicate of soda, alaming, e, and
oxide of iron. The chief reason why one
gees this orade of =lass used frequently is
beeause it is always convenlent, Some of the
glasg bearing makers amd  usgers evidently
consiiler all species of zlass alike. The Eng-
lish crown glass is sumelimes nsed, also the
refractory Bohemian typez. There are two
ways: One is to seleet the glass from bot-
tles or broken window panes; the other is to
go direct to o glass works and purchase the
kind of glass desired, Common white is a
goodl sort to Duy. If one unses bottles, lhe
may as well use whatever Is handy, and mix

and grind all together, as an assortment, ex-
cept Dy an expert is not possible, But even
when the glass is ready, and the pieces all
broken up, so they bave a degree of uni-
formity, the work is only begun.

For melting, an apparatus like the one
ghown in Fig. 1 is recommended ag good, hut
snch an apparatus involves both labor and
oxpense. As n substitute one might melt the
glass in an ordinary melting ladle. (Fig. 2.)
Iu a =shop, where it is intended to fill orders
for glass hearings, it is a good plan to erect
the Lirick or stone enclosure as shown in Fig.
1. This should be of proper dimensions fo
aecommodate a eruecible 3 ft. high and 20 in,
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in diameter. BSuch a ecrueible can be pur-
chased at a foundry. The melting of the
glass is best done if the erucible js enclosed.
Therefore build up the walls to make the
chamber A. Have the inlet for the coal at
C and the outlet for the draft and smoke at
D. Cover the top with sheet metal, , and
to keep the heat in cover the sheet metal
with ashes, Pack the crucible, B, with the
broken glass and cover it. Put the crucible
in through the top of the chamber. Cover
the chamber, make a coal or coke fire and
keep it up until the glass is wmelted, Then
remove the covers and ladle out the melted
rlass, This s a first-class method, but as
before stated, the glass ean be melted in a
common open ladle (Fig. 2) over a hot coal
fire.

The next part of the process is the pour-
ing and moulding., It is a good plan to make
some said moulds precisely like those used
in the foundry for casting metals. Fig. 3
is a plan of one of the sand moulds. Use
monlding sand and shape the form of the
article to be east in the sand as at ¥. Pour
the glass direct, or use the usual gate and
runners of the standard fAask, Fig. 3 is a
seetional view,

First east very plain sleeves in open flasks
and finish the exposed side by grinding on
an emery wheel, After a while, alimost per-
feet slecves may be cast ready for use, by
employing the facilities of the finished flask.
Some of the sleeves are cast round complete
a8 in Fig, 4, Fig. 5 is a view lengthwise of
this design of glass bhearing, The glass hear-
ing iz often supported in a eushion of rubhber
or a padding of felt. Sometimes, if thick, It
rests directly upon the metal. Fig, 6 shows
the arrangement frequently used when the
sleeves Liear in metal hoxes, The shaft, G,
contacts direct with the glass facing of the
sleeve, The sleeve is supported o the metal
frame of the box, H. This part of the box
fits into the journal of the hanger or ma-
chine frame, Some of the boxes are put up
as illustrated in Fig. 7. This involves either
a tight fit of the glass sleeve or ridges pro-
vided on the sleeve fo fit into corresponding
grooves in the metal cap or seat of box, The
adjustment of the ridges and the grooves
prevents the sleeve from working out of its
position.  Some of the glass sleeves are made
up in sections as illustrated in Fig. 8. Some-
times the sleeve is in one complete part,
again in two halves and then again in foar
parts, as in this case; sometimes the sleeves
are capped at the ends with metal
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enclosures and these caps protect the edges
of the glass,

After the casting of the sleeves comes the
smoothing and finizhing, Some of the sleeves
will be warped and erooked and have to be

Fig. 5

remelteil; others are eracked too badly for

use; some are very rough and the roughness
must be ground off on the emery wheel,

N

This iz quite fine work., In fact, all of the
glass sleeves must be suljected to more or
less grinding to get them into the proper
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order for use. After the final grinding, rub
the parts with an oily cloth, and then the
sleeves are ready for work,

The object of the glass bearing iz to do
away with lubrication. Glass sleeves are
used on water wheels, where the water con-
=tantly moistens the bearings, and no oiling
i necessary: but in nearly every other in-
stance of the nse of the glass sleeve, It will
be found that a drop of oil is slyly deposited
in the glass bearing. Almost all makers of
glass sleeves, however, declare that no ofl 1=
needed, The glazs sleeves are bhard amd
smooth, and for sewing machine bearings,
ete, may run without oiling, or at least with
little oil., In the large shafts, however, al-
though practically no lubrication iz made,
daubs of grease plastered agalnst the gides,
“just to help out,” may be observed. XNo
oil linles are bored through the glass sleeves,

Despite these contradictory facts, the in-
dications are that there is a fotre for glass
bearings and many intellizent men are ex-
perimenting with them in spare hours,

“Traveller.”
ANOTHER METHOD OF CUTTING A FINE-
TOOTHED SAW.

The following method of entting a fine-
toothed saw is recommended as a Dhetter
way than the one deseribed on page 247 of
the March Popular Mechanics.

Clamp a elock spring or corset steel in
the wvice firmly. To eut the feeth hold a
sharp and hard cold chisel g0 that its front

8TEEL
o LADE

VICE  OAW |;
i

Fig.1

cutting edge stands nearly plumb (=ee cut),
then with a light hammer 2irike a blow of
suficient power to cut o the depth re-
quirad, Now place the chisel on the steel
and draw It toward the foofh just ent.
When it strikes agalnst the buer thrown
up by the first cut, strike again with the
hammer, being careful to strike with the
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gsame power as in making the first cut. Re-
peat this until all the teeth are made,

By using a fine chisel and light hammer,
gaws may be ent as fine ag 30 to 40 teeth to

the Inch, and with heavier tools, as coarse

STEEL FIRaT
BLADE ToOTH
/7 THOWING
URE.,
I
i
! VICE BRAW
III
/| Fig. 2
!

15 12 to 16 teeth to the inch. After a little
practice anyone can cut these teeth as fast
a8 he can sirike the blows—Contributed by
(. Gr. Evans, 380 Bowen Ave., Chicago, IlL

PR

THE DANGERS OF A SCRATCH

Searcely a day passes that many workmen
iy nmot, in some way or other, get a scrateh,
a smail cut, or'a broise that may break the
skin, In most instances not the slightest
attention is paid to this beyond the tempo-
rary annoyvance of the pain and the possible
trritation when the hands are put into
water, or some subsequent blow in the same
spot brings an exelpmation on account of
the hurt,

This, while 4 common practice, is by no
means a wise one, The air is full of floating
diseazse germs, ezpecially the air of cities and
towns, aml an injury of this sort, be it ever
0 slight, might furnish exeellent breeding
ground for some deadly bacteria, It is a
good plan always to keep a hottle of pre-
pared carbolic acid and glycerine, and fre-
quently touch all bruoises or sore spots with
it. This ig one of the most convenlent and
effective permicides Imaginable, It is he-
deved that many eases of fever and other
serious ailments can be contracted by a
floating germ coming in contact with the
abraded skin, Once sougly lodged in this
most congenial dwelling-place, the germ
multiplies with amazing rapidity, and soon
overring  the entire  =vstem.  Therefore,
whenever there is a bruise or scrateh, or
any injury of this sorf, germicidal applica-
tions should be at once resorted to.
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HOW TO MAKE A CLOTHES LINE TIGHT-
ENER.

To keep clothes line wires from sagging
when hung full of beavy damp clothing, the
following contrivance will bhe found efficient
and can be made by anvone.

Proeure a strong, straight-crained fence
post, 9 ft. long, and saw a section about 8
or 10 in. from the top, as at K, Fig. 4. Bore
a Y-in. hole through the post as at F, Fig. 2.
Set the post in the ground to a depth of 3 ft.,
tamping the earth around it firmly. The
post must be well set, as there will be con-
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T0O GIVE W0OD AN EGGSHELL POLISH.

Make a polish of 3 parts shellae, 1 part
mastic resin, and 1 part sandrac resin, dis-
solved in 40 parts methlyated spirits. Apply
with a rag.

e

RECIPE FOR FRENCH POLISH.

Dissolve thoroughly % oz. gum benzoin, 3
0z, gum juniper, 14 oz, orange shellae, 1 oz,
dragon’s blood powder and 1% oz, powdered
borax in 1. gal. methylated spirits of wine
contained in a bottle. Straln through thin

sideralble strain. muslin,
— ——
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Construet a boxed enclosure with a ratchet
wheel and ratehet as at B, Fig. 4. Nail this
box in the post at K, Fig. 4, run the wire
through the hole in the post on to the ratehet
shaft, I, Fig. 3, and then run the wire from
this post to another post or to a bhuilding.
Attach a erank, as at C, Fig. 2. If there is
no crank to be found use a monkey wrench.
The apparatus is now in working order.
All that is necessary is to turn the erank on
the ratchet until the wire is stretched as
tight as desired.—Contributed by Leroy L.
Kenny, Hawarden, Iowa.

e ——p—

Pencil drawings may be fixed to stay by
applying a coat of 3 oz, gum mastie dissolved
in 1 pt. of aleohol. Put on with a bhrush.

L
@
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HOW TO SOFTEN CAST IRON.

Put a cap or plug in one end of a piece
of gagz pipe larger and longer than the work
to be aunealed. Put a layer of equal parts
of sand and powdered charcoal mixed to-
gether into the pipe, put in the work, and
then fill the pipe with the sand and char-
coal mixture, tamping down lightly. At
night, heat to a red heat, cover well with
hot coals and then with green coal and
leave until morning. Remove from the
forge in the morning and set aslde to cool.
A ceorrespondent of the American Black-
smith says finished work can be annealed in
this way.
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JACKS FOR HOLDING AND LIFTING PUMP
PIPES.

In Fig, 1 is shown a jack and its parts
in detail for holding pipe. The Jack may
be made of either 13 in. by 14 in. steel
very good irom tire or of 1% in. square
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commonly used. The Ilever and rest Is
shown at B. It should be curved in the
arm =0 that when in use the hook cannot
touch the platform to loosen the hold on
the pipe. D shows a top view of B, The
hole 1, in the lever, B, is for receiving a
chain or rope when using the tool over an

C

Fig. 1—Pipe-Holding Jack

axle stubs taken from an old carriage axle,
gays o correspondent of the American Black-
gmith,

The hook or elaw whiclh holds the pipe is
shown at A, and a side view of it, showing
the manner of forging so as to strengthen
it at T, where a hole is dreilled to receive
a % or 3 in. rivet, 12 shown at C. Thi= claw
is made for 1%-in, pump pipe, the 2ize most

Fig. 2—Pipe-Lifting Jack

old-fashioned well or ecistern, and prevents
the tool from falling in and being lost, The
rivet holding the parts together should be
strong and fit like that in a pair of tongs,
The tool opens and closes by lifting away
from (.,

For lifting and lowering pump pipes a
tool like the one shown at X Iz satisfactory.
it may be unsed either with a rope or by
passing a bar or hand spike through the
ring, 20 that two men can Hft on L. It is
made of 1%-in, axle stub of square stock,
the opening being just large enough to let
thie pipe into the hole of the tool which
should e but 1 in. Iarger than the pipe.
This tool is shown in use at Z.

A tool for hand u=e is shown at Y, amd
it may be unsed singly or in pairs. The
ring at the end provides hand-hold and it
is turned out of the handle solid, just like
fn poker hand-hold. The llght part should
bhe 4 or % in. round and the rest 13 in.
gquare. A set of these tools should com-
prise a jack as at E, rope and a lift like
X, or a jack and two hand lifts like Y.

Your hoy will be interested in “Mechanics
for Young America.” Only 25 cents.
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DEVICE FOR REMOVING BROEKEN RIVETS

For removing broken rivets in buggy bow
gnckets the device shown in the sketch is
spnaranteed by a  correspondent of the
Blacksmith and Wheelwright to he all right.

The sketeh is self-explanatory. For the

RULE FOR CONSTRUCTION OF ELLIPSE

The following on the construection of el-
lipges may be of interest to many mechan-
irs, as this subject is not taunght in public
sehool text books, T bad occasion to use
this rule but recently in certain designs,

For Bemoving Rivets

inside end of a rivet, place a washer large
enough to go over the head of the rivet to
hold it firm in its place, There iz no danger
of breaking the socket in using this deviee,
and one man ean do the work more easily
and quickly than by the old method.

— - —

HOW HORSEPOWER COMPARES WITH
MANPOWER.

The measurement of n horse's power of
work, first ascertained by Watt, the inven-
tor of the steam engine, was founded uposn
the basis that the average brewery horse
was capable of doing work equal to that re-
quirad to raise 330 1b. of weight 100 ft.
in one minute, or 33,000 1h. one foot in one
minute. This estimate, however, was for olie
minute; it would not be possible for a horse
to perform this amount of work continuously
for eight consecutive hours. One horse could
exhaust 12 men in a single day, for where a
strong man could perhaps pull half of 330
b, to a height of 100 ft. in fwo minutes,
he probably ecould not repeat the operation
more than o few times. A man’s power is
ahout one-tenth of a horse's power., That
ig, where a horse could pull 330 Ib. to a
height of 100 ft., one minute, and then slack
up and repeat the operation, for eight hours,
thug pulling four hours, and slacking up
four bhours, it wounld require ten strong men
to perform the same amount in that length
of time. When man put horses to work the
gain in labor for the world was thus ten-
fold. Multiply this by steam power, water
power, air power, and above all, electrie
power, and one hag a problem in mechanieal
progression,

and noting certain comments on ellipses in
April Popular Mechanies, offer this for the
benefit of those who are interested. The
difference between the squares of the axis
of any ellipse is equal to the aquare of the
difference between the foel,
To reduce this rule to a formula, let
L = Long axis.
i = Bhort axis,
D=Distance hetween foel.
Then
12— 8 =T,
To construct an ellipse of any given di-
mensgions, say, with long axis 5 in, short
axis 3 in,, substituting in formula—

[ =5 =25
=8 — ]
25—9 =146

V16 = 4 = Distance between foei.

To construct ellipse, insert pins in line of
long axis 4 in. apart, or % in. from each
end of ellipse to be constructed, Then with
a loop 414 in. long draw ellipse.

In addition to the remark in April Popu-
lar Mechanies that the ecurve of the dis-
nnees of any point on the enrve from the
tocl is always the same, it may- be added
that this distance is alwavs ofqual to the
longer axis.—Contributed by W. (. Frisbie,
Athens, Pa,

— .

A CORRECTION.

The article entitled *Using Motoreyeles
for Shop Power,” which appeared in our
May issue was by mistake credited to the
American Blacksmith instead of to the
Blacksmith and Wheelwright in whieh pa-
per this interesting kink first appeared.
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A LESSON IN FRESCO PAINTING.

The materialg required by the heginner in
fresco painting are a perfectly straight piece
of wood, 3 ft. long, 2 in. wide and of about
the thickness of a laih, and a brush, called
g “Tresco liner,” made of white bristles, and
varying in size from 1} io, upwards., The
smallest gize is best for the beginner, says

[

Fig. 1 B

e i —
Fig. 2
Fig. 3

a correspondent of the Western Palnter. It
ir mot only cheaper, but if mastered first,
It will not e hard to learn to handle the
larger sizes,  To practice with use black
marking ink, which flows evenly and is
MIEY 1o nse,

Lood lining is the first thing for the
amatenr to master, If he practices until he
can miake perfectly straight lines of uniform
thickness and having neatly joined corners
he has gone o long way towanrd becoming an
expert fresco painter.

To besin work select o smooth  board
surface or wall gpace and hold the stralghit

Fig. 5

RIERE]

edee agninst the wall, using the left hand
and grasping it at the extreme left end, the
back of the hamnd being against the wall
and the thumb facing the body., The right
end of the straizht edze should touch the
adjoining wall; the straight edge does not
lay flat on its surface. Take the Dbrush in
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the right hand, holding it at the extreme
end of the 10-in. wooden handle between
the thumb and first finger. Dip the brush
in the fluid, touch it lghtly against the side
of the pot to remove all excess ink and,
starting ot the left, run the line lightly to
the right. Do not hesitate or the line will
waver, due to varving pressure.

When able to make such lines perfectly,
try making lines several times as long.
Make first a guide line by fastening one end
of o 6 ft. llne to the wall with a tack,
drawing it taut and running a piece of char-

(L — —LD
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coal over it. Then streteh It perfeetly tight
and level along the wall and pull it out at
the middle and let it snap back against the
wiall, Repeat this several times and a fine
guide line will result. In practicilng on long
lines be wvery ecareful to join the sirokes
neatly,

The illustrations show some lines fo prae-
tice on, Fig, 1 represents a fine line made
with a light, quick stroke; Fig. 2 requires a
heavier brush; Fig. 3 18 made by filling in
between two fine lines, nsing another brosh,
and Figs 4, & and 6 show various decorations
which may be executed by the amateur,

il o

On an average from 10 to 12 lb. of hard
coqal, or 18 to 20 1h, 2o0ft coal can be burned
on one square foot of grate. Nearly double
this amount can be burned with forced
draft.
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HOW TO MAKE A GOOD SCREW DRIVER.

Take ¥-in. round spring steel and forge
the end to the proper shape. Bend an eye
in the other end. For hard work place a
bar through the eye. There is no handle

8ot of Borew Drivers,

to come off, and if the point breaks it can
be forged again. The long one, or lazy
man’s driver, shonld be about 30 in, long:
the short one about 8 in. long—Contributed
Ly Paul 5. Baker, Muscatine, Jowa.
-
HOME-MADE TURTLE-BACK STUFFING-
BOX CALIPERS.

The illustration shows top, slle and end
views of some turtle-back stuffing-box cal-
ipers which any engineer can make and
will find them a wvaluable addition to his
kit of tools, The calipers are used for tra-
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PISTOMN
Calipers for Turtle-Back Stuffing Box.

ing up the piston in the stuffing-box.—Con-
tributed by W. 0. Fischendorf, Mt. Vernon,
Ind,

. o
- -

An excellent marking ink, which dries
quickly, will not spread and is almost in-
destructible, may be made Ly dissolving
asphaltum in turpentine to a thin fluid.
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TURNING CORNERS WITH TELEPHONE
WIRES.

Editor Popular Mechanics:
of your April Issne, I notice an article on
telephone line construction. The descrip-
tion is right, but the artist got the pole
on the wrong =side of the crozsarm. The
out shows as follows:

On Page 444.

a - £
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Wrong Const uotion.

As shown above the pull comes so that
the strain is on the bolt or Ilag screws in-
stead of on the pole, The proper way is to
place the crossarms as shown in the cut
below, viz.:

f =3 [

The Right Way.

I have frequently seen crossarms pull
off when faced as shown in the first cut.—
John Reiland, Lena, TI1

—————

COOLING A DYNAMO.

A dynamo which lmd given considerable
frouble heating and cutting of brushes and
commutators was arranged by a correspond-
ent so that it was kKept cool by its own
power. An electric fan was placed on a
stamd just hizh enough so the current of
air would be thrown on the armature. The
fan was then connected with the wires from
the generator aml there has heen no trouble
from heating sinece,

———————

Shop Notes for 1905 is a book for every

craft. Send for a copy. Price 50 cents.
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SIMPLE WAY OF REVERSING A MOTOR.

The diagram shows a simple way of re-
verging the direction of a motor with a dou-
ble pole double throw switch, The fields are
in eirenit as soon az the main switeh is
closed and by using the double pole double

Foprech.

Flan of Wiring

throw switeh on one =ide the motor rans one
way, amd by changing the switeh the motor
runs in the opposite direction, Ao ordinary
rhivostat is used for controlling the armature,
—Conducted by G H, A., Chicago.

L we
DRIVING AND HOLDING POWER OF CUT

AND WIRE NAILS,

Prot. Carpenter of Cornell has made some
experiments in nail driving, These experi-
ments would geem to estalilizh:  First, very
mueh more foree is required to drive a cuot
nail a given distanece than a wire nail.  Sec-
ond, more foree is required to start o ent
nail generally than to drive it, and that it
invarinbly starts mueh harder than a wire
nail, Third, the work in Inch-pounds per
nnil required in driving cut nalls is much
more than that in driving wire nails, Fourth,
the work in ineh-ponnds in pulling cut nails
is about equal, sometimes less and some-
times greater, per nail, than that for pulling
wire nails. Fifih, the maximum force per
pound in driving or starting wire nails is
more nearly equnal to that of the ent nails
than when estimated on the hasis of that of
a sinele nail, but it is still less.  Bixth, the
work, in foot-poundsg, per pound of wire
nails reqguived for driving is less than that
required for the eut nail, and that for pull
ing 1= conslderably more. Seventh, the rela-

MECHANICS,

tive efficiency which is here considered as
the ratio of the work of pulling to that of
driving is much bigher for the wire nail
than for the cut nail. In making experi-
ments 1t was noticed that the cut nail
bruised and broke the fibers of the woml,
principaliy at the end of the nail, whereas
the wire nail simply crowded themw apart, an.l
probalbly did not move them much beyond
the point from which they would return by
elastic foree, and hence the nail would e
gragped much stronger per unit of area of
surface by the woml, Presenting less sur-
face, there would be, however, less resist-
ance to starting, To se¢ what the effect of
change of form would be, 1 number of ten
penny ciat nails were sharpened on the polnt
by grinding to an angle of about 20 deg., =0
that the fibers in advance of the nail would
be thrust agide ard oot bruoised and broken.,
This served to increase the holding power
over the euat nail of ardinary shape abouat o
per cent, in starting foree, and about 30
per cent in work of resistance to pulling,

o

AN ADJUSTABLE PIPE-BENDING DEVICE.

The pipe-bending apparatus shown in the
illustration, which can be adjusted to vary
the radiug of the ecarve to e heat, 8 so0
simple that any workman couid make one

like it, =says a correspondent of the En-
mineer's Review,
To the plate, €, is fastened o stud, B,
= Loy
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Adjostabls Pipe Bending Devioe

while the stwd., A, moves in a slot in the
plate.  The pipe Is hent between these two
studs, by prying in the direction in which
the pipe is to be bhent, The movable stod
regulates the radius of the eurve. The rib,
D, lg for holding the plate in the vizse while
bending pipe.
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HOW T0 MAKE A MINIATURE STEAM
TURBINE

With an old toy steam ensine hoiler and
a little work a steam turbine can easily be
made but It will not renerate ten thousand
horsepower as some of the giant turbines
ilo,

‘When you have the boiler the next thing
to do its to make a disce of wood about 14 in.
thick and 31 in, in diameter. Mark twelve
points around the edge of the cirele of wood,
the points being at equal intervals all the
way arcund. Cut with a fine saw 3-16 in.

In mounting the wheel make two blocks
of wood each 3 in. high, 134 in. thick and 1
in. wide, On the flat end of one of the
blocks scerew a small plate of sheet brass
and puneh o very tiny hole which should fit
ihe point of the axle. For the opposite hear-
ing file off the point of a one-inch serew and
algo make a small hole in the end of this to
fit the other point of the axle, Then put the
serew  into the second bloek at the same
height as the hole in the plece of brass on
the first Dblock. Fasten these hearings to a
bhase made of a board one foot long and six
inches wide. A fairly good idea of the way

-

L

Flan of Steam Turbing

at each of these points. Twelve paddles
should ther e made of sheel copper or
brass and cut in the shape of the figore
ghown at A in the sketeh. Then wedge the
paddleg tightly Into the saw ecutg and bend
them into the shape of a spoon. For the
axle take a wire nail, ent off the head and
sharpen each end to a fine point.  Foree the
nall securely into a central hole In the dise.

Now we may go back to the bhoiler. As
there iz generally a small piece of brass tub-
ing left on the =ide of a boiler, which was
formerly connected to the steam engine, this

plece may now be joined to a four or five- -

inch length of robhber tabing and bhound
with wire. The rubber pipe Is then attached
in the same manner to a plece of metal tube
hent into the shape shown in the drawing
and fastened to the base with a staple.

the wheel ig to be mounted may be obtained
Irom the sketch.

The turbine is now complete and ready to
run. Tower is obtained from an aleohol
lamp or Bunsen bhurner and when nnder full
steam the wheel will revolve with consider-
able rapidity.-—Contribunted by E. H., Klip-
stein, Fast Orange, N. Y.

il

HOW TO SEE THROUGH YQUR HAND.

Roll a tube out of a piece of pastehoard
abont & In. square, having one end just
lnrge enough to fit aronnd the eyve and the
other slightly smaller, Take the tabe bhe-
tween the thumb and finger of the right
hand and put the large end eloge ngainst the
right eye, Hold your left hand against the

other end of the tube and keep both eyes
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vpen, There will appear to be a hole through
yonr hand and objects beyomd it will be
plainly  visible, The left eye is actually
doing all the seeing of objects beyowd, Dut
it will seem like the right eye seecs them,
too, through the land,
HOW T0O MAEKE A WOOD-TURNING LATHE

OUT OF AN OLD SEWING MACHINE.

With a hack-gaw, eut off the arm contain-
ing the necdle on line AD Fig 1, leaving
the shaft only. On the end of the shaft will
e fonmd a round plate, in which deill foure
3/16-In. holes, Now securs, or have tnrned,
a piece of iron or steel 1 in. in dinmeter,
Fie, 2. Twill and countersink fonr 3/716-1n,
holes in it to fit the holes on the shaft plate.
File a spur center 516 in, long, and two
gide points 3716 in, long. Dolt this plate
to  the shaft plate with four fat-headed
gtove bolts, 3716 In, in diameter by 5/8 or
% in, long, Fig. 2. '

Tor the hed, nuse a board 32 in. long and
as wide as the base of the muchine arm,

gt

I

l

I

!

I
8

Fig. 1

This gives a Hmit of 2 f1, between spur aud
fdead conters,  Let thig board be made level
with the rest of machine table by making
a pade of legs if needed, Next make a T-
rail, Fiz. 4, of two boards, one 5 x % x 32 in.,
the other 3'ax 2 x32 in.  Three-quarters
ineh of the wider board projecis over each
of the smaller boards, Nail firmly  and
¢lineh nails, or serew together.  Serew this
rall on the machine board =0 that 15 center
coincldes exactly with the machine centers,
Bore o number of 3-in. holes with centers
2% in. apart along the center line of this

POPULAR MECHANICS.

32x 1% x® In. Fasten this in front of the
larger T-rail aod parallel to it, the ecenter
lines bheing 614 in. apart.

To make the iail-piece, that iz, the part

to hold wood to be turned, get a bhoarnd 614 x
TX% i, and on the edges, Fig, 5, A, screw
two pieces 7 x 9 X 1% in. =0 that the eap thus
mdde will it sougly over the large T-eall
Fasten to these last two pleces, with screws,
two more ploces 7Tx%x® In, Fig. 6 B.
This tail-picce should move smoothly back
aned forth with no side motion, Now get o
block of hardwoosd 4 x 214 in, and 1% in.
Ligher than the spur center when mounted
on the middle of the tall-plece Just  de-
geribeil. At exactly the hwizht of the spur
center bore through this Dlock a %-in. hole,
Fiz. 5. Have a blacksmith make a crank
8 in, long, threaded for &5 in. as shown, At
the dead ecenter cmwl taper the erank anmd
make a cup center, out of which allow n
3/16 in. point to project. The cup prevents
the point from boring inte wood too rapiid-
Iy¥. tme inch from the outer end of the
erank Dblock, Fig, 5, bore n 3716-in. hole,
and foree o Y-in. bolt to ent its thread in
the wond., This iz a set =crew to hold the
crank in any position desired, Place a steap
nnf, threaded to fit the crank, on the heaid-

rail, beginping 6 in, from the emd nearest emd of the crank block, and a plain nut to
the machine, Make another T-rail for slide act ns a bearing, on the crank end. One
tool rest, of two pleces 32x3x % o, nnd  and one-lialf inches from the back of the
O Spur Centen End View ﬁ“’&fﬂrﬁ_
'm}
| T radl S ] | Fie 4 [ 7-rari |
| e | | |

Frin'f-
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tail-piece bore a 3&-in. hole. Make a peg
Wx2in. To put in a piece of wood to turn,
move the tail-piece Lack until the head end
is over the center of the hole nearest the
end of the block, then the peg will slip into
second hole from the head end of the tail-
plece, and into a corresponding T-rail hole,
pinning the two together. Tnsert wood and
screw up dead center to hold it

For a tool rest make a second picce like
the Dbase of the tail-piece, 11 in. long and
fitting the small T-rail. Cet ont two Dlocks
1146x2%4x% in. and serew them, one on
eich end of the base of the tool rest, cov-
ering the half farthest from the centers,
and having an 8-in, space between blocks.
On the tops of these Dlocks screw a strip
11 x 2 x9 in. Now for the rest proper,
cut out a hoard 8x11/16 x9 in. to slide in
the slot of the rest. Take a piece of oak
11 x 2 in, and high enongh so that the top
wiil be level with the centers of the lathe,
amd Dbevel as shown in Fig., 6. Serew on
one end of the 8 X %-in, plece exnctly in the
middle. This plece will slide in and out,
closer or farther from the centers ns de-
gired, and also along the T-rail.

A ecenter for turning rosettes, saucers,
ete., may be made as follows: Remove the
S ur
cCenters,

—

éﬁ

Shaft.

spur center and bolt in its place g 1-in. eir-
cular board of the same diameter, using
longer 3 /16-in,  stove bolts with  heads
countersunk, Rotate the Inthe, and with a
gimlet bore a hole at the exact center and
through the board. Now take oif the board
and countersink on the back a place for
the head of a conrse threaded serew. Turn
in a 1%-in. serew, replace the board and any
Bloek heid on the emwd of the rotatine screw
will turn on and be helid while being turned.
—Contributed by L. L. Winans, Mexico, Mo.

i ol

HOW TO REMOVE STAINS FROM MARELE.

When other methods fall, try dissolving
114 Ih. potash and 1 1b, virgin wax in diluted
muriatic acid or warm scap and vinegar.
I}oil the whole for 30 minutes and let cool,
The wax will then float on the surface. Re-
move the wax, put it into a mortar and tri-
turate thoroughly with a marble pestle; add
goft water to it to form a soft paste. Apply
this paste to the stained marble and let it
dry. Rub off with a woolen rag,

— i

Popular Mechanics $3 for five yrs.»
or $10 for the balance of your life.

Fig. 3
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STEAMER SAILS ON LOFTY MOUNTAINS.

Built in England and Carried Up the Andes.

Not since the ark landed on Mt. Ararat
has, in all probability, any large vessel as-
pired to so lofty a home as the steamer
“Inca.”  Built in Hull, England, she sailed
under her own steam to Mollendo, South
Ameriea; was then taken to pieces and ear-
ried up the Andes to finish her eareer on
Lake Titicaca, Peru, over 12,000 feet above
the ocean.

— N .

12,000 ft. in the distance traversed. The

“Inea’ is well named, as Lake Titicaca lies

within the boundarvies of the land said to

have been the cradle of the old Ineca races.

PLAN TO SAVE SHADE TREES WHEN
RUNNING WIRES.

Frequently when putting up a pole line
for telephone or electric light wires along
the side of a street, the workmen utterly
destroy the beauty of shade trees by cut-
ting away large branches,

Even with this

“The ‘'Inca’ Was Carried Up the Andes to Lake Titicaca."

The dimensions of the “Inea”™ are 220 1t
by 30 ft. by 14 ft. She is propelled with
twin-screw engines of 1,000 h.p., and has a
speecd of 12 knots. She is fitted with goon
accommodations for 24 passengers, will earry
500 tons . w., aml has good arrangements
and facilities for working eargo. Before De-
ing taken apart for shipment, she was
equipped for serviee in every partieniar. A
portion of a joiner’s shop was prepared to
represent a ship’s deck and here were huilt
up the saloons, staterooms, pantries, ete,
Even the npholstery, curtains, rods and din-
ing tables were furnished. A system of
steam heating was installed and onm  the
cabin sides were marked such detalls as
leaddls of wires for eleetrie lights, positions of
gwitehes, ete; the auxiliary machinery, fans
for forced dranght with pipes and connee-
tiong, were all fitted up on the ship.

Everything complete, the “Inea™ was then
taken to pieces and packed in over 3,000
separate packages, each carefully marked so
there woulid he no mistake in re-erecting the
vesgel, and bearing other marks for ship-
ment purposes. The vessel was conveyed
150 miles by rail, the rallway running along
the mountain side and across the valleys of
the Andes, and rising to an altitude of

defacement there is apt to be frequent in-
terforence with the wires whoen the wind
Mows, or during a severe storm. At all

fimes the wires ave liable to eut into large
limbs or tree (ranks.

A remedy s suggested in placing a pole
on each =ide of the street and suspending
an ordinary cross arm from a strong wire
extending from pole to pole.

When the

Does Not Injure Shade Trees

trees hoave heen passed the line wires ean
be turned to the ordinary single pole placed
near the curb.—Contributed by W. E. Me-
Chesney, Berkeley, Cal.

- i
- -

The Chineze zovernment has sntered npon
the granting of letters patent, the first hav-
ing just been granted. It is to protect an
electric lamp, called “hright moonlight.™
and which its inventor claims is far supe-
rior to glow lamps of foreign manufactare
nitherto nsed in the Empire,
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PORTABLE SAND-BLAST OUTFITS.

In bonding the givders of the Drooklyn
elevated railway svstem recently, two port-
able sanid-blast ontfits were useil with very
gatisfactory results. One of these outfits
consists of a motor-driven air compressor
and three 2434 x48-In. regervoirs mounted on
a platform wagon., The air compressor coti-
gists of a duplex, horizontal single-acting
pump mounted on o common hed plate with
a direet-current series railway type motor
and when pumping against 100 b, alr pres-
sure develops 914 mechanieal lup., says the
Street Railway Journal. Its eapacity is for
50 cu. ft. of free air per minate, with 600
volts line earrent.

In using this ontfit for the bonding re-
ferred to, the positive lead to the motor was
connected with the trolley Wwire of the sur-
face lne and consisted of a wooden pole
having a copper ook on one enid for hook-
ing over the trolley wire and having a cop-
per wire bomud to the glde of the pole run-
ning to the motor. This did not interfere
with the running of the surface ears. The
negative lead from the motor was connect-
ed directly to one of the columns by insert-
ing the end of the wire in a small dealnaze
Lhole, On the front hoard of the wagon is
placed an electrle pump governor, which was

= |

Dutline Section of Sand-Blast

connected in the positive lead to the motor,
and which starts and stops the motor com-
pressor at given maximom and minimum
pressures in the reservolrs,

The operation of the sand-blast apparatus

655

may be understood by reference to the see-
tional view. Air enters from the reservoir
at C; the two upright pieces, E, are merely
a trap to gather entraived molsture. The
supply of air i= regulated by the valve, D;

Portable Sand=-Blast Outfit

the =supply of sand is regulated by the plung-
or, J, The plunger rad connects with the
lever on top and by raising this lever one
or wore of the series of holes, 5, In the bot-
tom of the tubw, G, are opened by the plung-
er, The sapply of air and of sand ean be
operated independently, Plain beach sand,
not necessarily deied, may e used.

The biast i= applied through plain soft cast
iron nozzles having -in, eircular orifices,
These nogzles wear oat quickly, but are
cheap amd simple. The outfit complete weighs
4.200 1bs. It is so well adapted to the use of
a wide range of industrinl establishments
that it will undonbiedly be added to the in-
creaging number of eflicient portable outfits
of varions kinds in common usage.

e
- >

WINDMILLS FOR POWER SUFPPLY.

For many years n man on Prince Edward
island has had his windmill harnessed and
nsed this novel power supply  for running
hiz shop machinery, says the American
Blacksmith. Beeause of his locatlon there
is always plenty of wind to keep his power
apparatus going, the windmill requires lit-
tle or no attention, and the owner Is at no
operating expense as he would be if he used
an engine. The wind-power is used for
driving a turning lathe, emery wheel, drill-
ing machine and blower.
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Practical Small Hot Air Engine

Will Run a Fan, Etc.--Operates with Ordinary Illuminating
Gas or Alcohol Lamp

At last a really practical, simple and re-
linble hot air engine of small power has
been perfected. The eut shows one ope-

rating a fan, it will run a revolving win-
dow display of five moving picces equally
whatever,

well. It requirez ne attention

erowd in front of a show window, even if
not connected to revolving displays.

The engine shown weighs 18 1bs., has a
speed of 500 revolutions per minute and the
fily wheel, which is grooved for a round
belf, is 6% In. diameter; power 1/40th h.p.

Practical Hot Air Engine

heyond an oceasional drop of oll on the pls-
ton rod. The air for operating the engine
is heated Dby ordinary illuminating gas
through a small rabber tube connected to
any convenient gas jet, at a cost of less
than three cents a day with gas at $1 per
thousand, Where pgis is not obtainable a
small aleoliol Inmp ean be nsed,

The engine is perfectly safe, cannot ex-
plode or set anything on fire. and runs
noigelessly, It eaunet fail to attraet a

Popular Mechanies offers the engine
ghown in the eut, complete with 10-in, fan,
all ready to run, for a elub of 20 new year-
ly subscriptions. Revolving tables with
gearing for window displays are extra.
Larger sizes of this engine are made up to
1/10th h.p., suitable for operating dentists’
tools, jewellers’ lathes, sewing machines,
ete., ete. A lady or a child can start the en-
gine in a moment; nothing to get out of
orider; will last for years.

NOVEL ENDLESS CABLE SYSTEM PRO-
POSED FOR BROOKLYN BRIDGE.

The hundreds of thousands of people who
vrrogs Brooklyn bridge daily, engineers elaim,
are rendering the structure unsafe and some
remedy is Dbeing sought constantly, The
most recent means of relief proposed is ex-
tremely novel and comprises an endless eable
system having o loop 400 ft. in diameter
at each end of the hridge, the inside of each
loop being occupied by a rotating platform
locked to the eable, The platform would
thns travel at the same rate as the ears and
paszengers could mount without the ears
gtopping. Entrance to the platform would be
by a revolving staircase at the center, where
the speed would be much lezs than at the
cireumference, If the speed at the eircum-

lerence were 20 miles an hour, at the center
it would be about a mile an hour, and thus
people could mount the platform there with-
out danger.

il

SOME OF OUR OFFERS.

Popular Mechanies five years, $3.

Popular Meckanics for life, $10,

“Shop Notes for 1%305"—Paper cover, 50
Cents.

“Shop Notes for 1205"—Cloth bound, $1.

“Mechanies for Yoimg America™—25 cents.

A really good typewriter for fen new

suhseriptions.

You can earn any tool made or any book
published by getting a club for Popular
Mechanics. Send for premium list,
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Tropical Farming
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Is a cafe and profitable business. It not only provides an in-
come for the investor but for his posterity, for it constantly
increases in production beyond one generation. ... .. .

The Mexican Mutual Planters Company

Invites attention to the following facts relating to the
planting on its plantation +¢La Junta,” of 5554 acres,
in the Trinidad Valley, Isthmus of Tehuantepec. -.-

RUBBER ' COFFEE l CACAO .
Acres Acres | i 5'?5
4 years old, - «  455.26 | 4 years old, o e 2044 |8 years old . . i
3 years - . « 390.99 | | year ‘ « o 285772 years - . vl
? years - - . ﬂ? ‘r; —3ikil | 1 year . . # Iz&,ﬂ
F“-r * " x S a - - 3 "
—SiiE | Contracted, 1903, :;: - | Contracted, 1905, . .10,
Contracted, 1905 . = Til, | 226,70
¥ e Approximately 450,000 trees Approximate'y ‘“_.'P,‘! o
Approximately 2,000,000 Trees i Clexred and planted to tsme grasses for cattle and horses, 1190 Acres

We began our planting in 1goo and complete it in 1903, making, we
believe, the largest planting of cultivated rubber in the world.

We have not paid dividends—the trees must grow first,

We expect to pay a dividend in 1g9o7. From that time we believe
they will increase rapidly and afford returns that will amply justify and
reward the faith and patience of our investors.

During the past three years over one hundred visitors, a large portion
of whom were owners of bonds in this company, have been on the prop-
erty and inspected it thoroughly, All of them have been satisfied with the
work done and the prospects for the future.

We know from an experience of six vears in the cultivation of this
property, and from a close studv of older places in our neighborhood,
that within a few vears it will pay from 25 to 40 per cent, and long
hefore the property is in full production the bonds of the company will
be worth from $620 to $goo each; the few remaining to be sold will
not be on the market long. To those interester] we will be pleased to fur-
nish full information. This proposition ought to be of interest to every
careful investor,

. « s« ADDRESS

Mexican, Mutual ‘Planters Company
Dept.D 910 JOURNAL BLDG., CHICAGO, ILL.
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| Chapin’s
Mechanics

Hand Soap

This soap s nbsolutely pure. being mann-

ured from the very best of ingredien
and is ndapted to the wse of workingmen o
all trades,

G. F. CHAPIN & SON CO.
l READING, MASS,

AGENTS WANTED

LOOE FOR THIS PICTURE

DIRECTIONS

Wet the hands well before applying the
soap, then rub the soap in thoroughly antil
dirt is loosened, then rinse, |

(me great feature of thissoap is the sar-
ing of time, a very important thing to the
workingman., It required but two or threa
minutes to thoroughly cleanss the most soiled
hands, and can be used with hot, cold or
salt water,

SEND 25 CENTS

For Sample Can

ﬁ
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THRILLING VISIT OF EMIMPEROR WILLIAM
T AN AMERICAN CRUISER.

Some years ago, writes Licutenant Garden In
Ideal Power, the American armored eruiser “New
York™ was sent to Germany to represent this conn-
try at an officlal function. The ship was visited by
the German Emperor, who was dined on board. At
the conclusion of the dinner, which cnded shortly
after midnight, the Emperor suddenly made g re-
quest to be shown the engine-room. The ship's offi-
ceérs promptly escortod him below, As the cmperor
entercd the upper engine room platform, he stopped
and gazred in admiration on the massive machinery
gpread before him, representing collectively some-
thing like 18000 horsepower. Now the “New York.™
it must be understood, 8 fitted with four engines,
two to a shaft. When ecconomical speed is all that
I8 required, only one set of engloes 15 employed, but
when full power iz ealled for, all four englnes are
thrown Into play, The passzing  from economical
gpeed to full power is effected through the mediuvm
of a mechanleal contrivanee, and is referred to ordi-
narily as ““coupling uwp." The Emperor was aware
of thilz, and tarning to the echief engioeer, Mr
Cipriano Audrade, inquired of him:

“How long does it take you to conneet your for-
ward engines with the after engines®’

“Your Majesty,” replied the chief cngineer, *it
genernlly takes about five minntes.'

A =mile wns geen to play over the Emperor's face,
and Jooking out of the corner of his eyes, he =said:;

“Really. T Guow something abount engines: how
long does it take you to connect the forward englnes
with the after engines?’

“Your Majesty.” answered the ehief engloneer, it
usually takes about five mivutes”

“Would you mind doing i£?" =2nid the Emperor.

The answer of the cehief enginecr was to eall sov=
eral machinists to take their posts for connecting up.
The men jumped to thelr stations. The order was
given, “Connect up!”

The Emperor timed the operation—two minutes
and forty seconds,

The Emperor could hardly believe his eves, turn-
Ing again to the chief engineer, he sald:

“Why, I understand that on board the ‘Blake' and
‘Blenhelm," British ships, ftted with engines of a
similar type to thesze, It takes for thizs operation one
hcar.™ '

“Ah, yea! Your Majesty,” replicd the chief en-
gineer, “but Your Majesty forgetz that thiz iz an
American ship and these are Ameriean engineg"™

When the Emperor eame ont on the gun deck, it
was at a polnt well forward. Now, the “New York"™
hns a long gun deck extending almost from the eves
of the ship to the bulkbead which divides the ad-
miral quarters. In other words, one ean stand well
aft, and except for some bulkheads amldships, one
has an almost uninterrupted view to the bows of
the ship. At the time the Emperor came out on
the gun deck it was between half-past twelve at
night and one In the mornlng, and along that great
cxpanse of deck some 500 men were asleep In their
hammocks. Not a sound could be heard cxcept the
oceasionnl snore of some &leeper or the swish of the
witter against the ship's =ide.  All lights were ex-
tinguished exeept here and there a dull glow was
showing, low down, giving off just enough light to
enable one to plek his way over the deck without
gtumbling over a deck bolt. The Emperor and the
officers with him stooped their shoulders =0 as to
avold striking the hammoceks and awnkenlng the
men, ind walking on thelr toes all made their way
very quietly under the llne of hammocks until a
point was reached well aft where there was a little

WE RESTORE SICHT!/

CLASSES RENDER
&) DEFECTIVE VISION

CHRONIC.

Write for our
ILLUSTRATED
TREATISE,

Mailed Free.

THE IDEAL COMPANY,
239 BROADWAY,
NEW YORK.

Please mentlnn I’onnlar Mechanics when writing Advertlleu.
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A $30.00 FILTER FOR $10.00

This Filtering Outfit is a Godsend to everybody in the Office,
and is worth three times the price asked.

o
!

MANUFACTURERS OF

Factory or Home,

Device 81l ready to attach to faueet sent express prepald (East of Rocky Mountains) 10,

R. C. BACON CoO.

42 Michigan St.

. Metal Specialties, Pure Water Appliances Special Tools and
Machinery Metal Moulds and Patterns, Punches and Dies, Tin and
Aluminum Boxes, Light Press Work.

Chicago.

— = e

gpoce cleared of hammocks, and then the BEwmperor
gtopped, aud as Lie did so the offficers gathered around
him and in an undertone the Bmperor said to Cap-
tain Evans:

“Captain, how long dees It take you to close your
water-tight compartmentsy’

“Younr Majesty,” replied the captain, “it gencrally
takes about twoe minutes, anid we alwavs elose the
wiater-tight compartments as n part of battle drill"

The Emperor was Intensely interested, hesitating
just for a moment, he looked up suddenly, and =abil,
*“Would you mind dolog it nows"

“If Your Majesty,” replled  the ecaptlan, “will
towch that gong there it will be done,”

Now, In the after part of the *“Now York™ are
munber of alarms covered with glass In the sane
ovder as in some of our cities the fire alarm boxes
are covervd with glass, The Emperor indleated his
wishes to a staill officer, who took the hilt of his
gword, broke the glass and sounded the FOTE.

In an instant five hundred men were springing
from thelr hammocks. Every man was takiug one
turn around  his hammoek either unlashing aod
throwing hiz hammock to the right or the left
aralinst the side of e ship, clearing  the decks,
Chaos broke looge, Ammunition hatehes were torn
off, breech blocks were flying cpen, Gunports wers
thrust out, the cable was slipped, the engloes were

— =

turning over, and amid all the nolse amnd uproar and
confusion could be heard the eries of the division
officers, “Battery No. 1 ready!”  “Battery No, 2
readdy 1™ “Battery No.o 3 ready!”  Suddenly clear and
distinet above it all pose the ery, “'Silence!™

Not a sound could be heanl except the chug, choge
of the engloes as the ship gathered way, while
ilong that great expanse of dimly lighted gun deck
some three hondred half uaked men were standing
crouching at the breeches of the gung, every gun
wias londed, every gun lanyard taut; It needed but
one worid and the ship would have opened fire from
one eml to the ofher; and at that Instant the exeen-
tive officer, turning to the captain, sald:

“8ir, the ship Iz ready for action,’ and the Em-
peror announced the time,

One minute and ten seconds,

=31

“ELDRIDGE” ELECTRIC MOTOR
Is A practical machine; runs rapidly on
one cell battery Special in-

troductory pEice........coe. .. C.
Post 160 extra. 8% in fan attechment
Iie  Motor and fan complete %100 post-
pald Motor has pulley, HFDIB ArMALure
ino dead center! nickel finish; and s

monnted on osk stand, List froe. Agents
wanted

L. ELDRIDGE & CO 3121 Indisna Ave,
Chicage ., 110 Dept. P

-

on these two well-known and quick selling ar.
ticles, Both have heen ex_renglﬂrl;r ndvertised,
and are today selling in immease quastitios

WEITE FOR PARTICULARS

"WE WILL SELL PATENT RIGHT

St. Chamas Adjustable Envelope Clasp
Sanitary Folding Tooth Brush

CHICAGO COMMERCIAL SPECIALTY CO., 528 West G3d Street, Chicago

OR AN INTEREST
IN THE PATENTS

I you can drive a nail and cut out a piece of material from a full-sized pattern vou can
build a canoe, row boat, sail boat or launch, in your leisure time, at home, and the buildiog

will be a source of profit and pleasure.

All you need s the patterns costing from $2.50 up and materisls from £5.00 wp.

The toels are comman In eviry

household, Potterns of over forty stybes and sizes —all lengths from 12 bo 55 leel,
The Brooks System combsts of exact size printed paper patterns of every part of the bosl, with
detailed instructions and working illustrations showing each step of the work, an ltemized bill of material

required and how to seciere it.

Ovwer six theusand Amateurs successfully bullt boats by the Brooks Syitem laxt vear,  Filty per cent ol them have
bisilt thelr second boat.  Many have established themselves in the haat manulacturing business,
Caialog and particulars free. For 15 conts IU[Ili:lg: calalog containing valuable information For the amateur yachis.

mgn, shawing several wartlns iNaptrations of gac

at, and & full seg for one boal. Full lime I8 knoch-dows snd

compheted boats.  ‘When so ordered, Patterns are expressed, charges prepaid, C. 0. D, to allow examinatlion,

minm snw o s susee - Brooks Boat Mfg. Company,

ATOE SHIP BT
BAY CITT, MICH., U.5.A.
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SHIMS PAINTER LIKES “Pop’

U. B. 8 Denver,
8t. Josephs Bay, Fin.,
Aprll Oth, 1905,

Editor Popular Mechanics: “Please semd me the

THE JORGENSEN ADJUSTABLE
Fopulnr Morhanics Magazine to begin with the

January pumber. I never have been a regular sub-
gerfer, bont have bonght the mogazine at news.
stanids wherever I happened to be able fo get 1,
when on shove leavie,

“I nm yours as g subscriber, I would not do
without it, ns I have frequently referred to it amd
fornd many practieal hints that were worth more
tiv e than Its prlee of subseription for ten years

I will boom it amowg my ship mates,

A single clamp takes any of t_hese “Hoping that it will come aflylng, ns I am anx-
tions or any modifications of 1 em. fonsly awalting, I am. Yours traly,”™

Adjusts to any angle, avoiding the g JOHN RHODES,
ne::es,uty of sq“anug up meg‘u_'lar sur- | Ship's Painter, T, 8. 8. Denver, care Postmnster

faces. One jaw can be made to overlap New York City.

et —
the other, as shown, a very desirable _ : .
position, not obtainable with any other ENGLISH COMMENT ON PANAMA CANAL
clam Cold rolled steel screw. Right bt

and E[t thread to screw gives double It i= by this (ime 1“;|.II JLI I]Inl the completion of

the Panamna Canal is llkely to e postponed for a

th“ 5PE'B‘d of any other ciamp. Has longer rime than was thought when  the United
ghter grip, obtained with less Eiates suecemded in pushing throngh their treaty,
ue will not adhere to the ‘Fp‘lﬂ eaud and thos securing, =0 for as it scemed possible to
cause the threads to strip. 1 seeure, the dowinant position ln the great conecrn.
That It will be earcied out, and that the Statea will

Ouaranteed Agalnst Breakage ilo pretty well whiat they ke with It, there can Lie

A Thousand Purchasers say it is Indispensable little doubt. Ten or twelve venrs is now put as

the necessary tiime for completing the project, with-
ADJUSTABLE CLAMP co out loeks; but this 2 a minlmom, and & great many
b things may happen, pelitically as well 8 conmer-
: : cinlly and finaneinlly, before  the real completion
1031 Uﬂﬂ? Bldg': Chlﬂﬁgﬂ, 1. Then the expense s hinge; it s now estlmated ot
_J £4T7.000,000, w'thon! interest.—Shipping World, Lon-

ilon.

B. F. BARNES" _-;------_-------'.--‘I-------i-_-

vrtine Larne | 3 Drawing Instruments
and Materials

For foot or power ns wanted. Has

power cross feed and compound

rest. A strictly high-grade mod- M‘D‘ST CDMPLE.I..E A-SSDRTI‘I{ENT
ALL GOODS WARRANTED

Richter Instrumonts of FPrecision

| . ern tool, We aleo build a 8-inch
Milathe. Deseriptive eirculars of

None better. Their mechanical

merita challenge criticiem,

4 each lathe upon reqguest.
B. F. BARNES COD.. Rockford, i,

Blue Print Papers, YVandy ke Solar Paper

Write for Catalogue “P,"" 418 pages

WE WILL SEND ¥ O R S
EUGENE DIETZGEN Co.

IMes,
Que Pipe
me B pe e, | for handling pipe from X to1 inch.

ON RECEIPT OF $10.50 181 HE;N 3., IIH?H;JHS.'I
Send for Catalogue of Complete Line, = m“’“ Fras me L '::m::: .
ARMSTRONG MFG, CO., Bridgeport, Conn San Ffm""’m" New Orlean

=
“Star” Lathes .'i‘;"‘:,;’:

High-grade screw-cuiting engine Lathes, with forged crucible
steel hollow spindles, phosphor bronze bearings, gear-driven re-
versible feeds with strong friction drive in apron, our patented
spring nuts which allow quick shifts of change dears, also Draw-
{78) in Chuck, Gear-cutting, Milling and Taper Attachments if desired.
Buoitable for electrirs]l and repair work, mode] makers,

gmiths, technical H'hu-'.rls and fine, securnte machine-shop
and tool-room service, Ask for COMFLETE DESCRIFTIONS,

THE SENECA FALLS MFG. CO.

'nm l Bench Lathes, Foot Power Lathes, 502 Water Street, Seneca Falls, N. Y., U. S. A.
\, Soeed Lathes, WoodsTarning Lathes. _ y,
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PATENTED IM UNITED STATES, CANADA, FRANCE,
THis WeEnoH i3 MADE GERMANY AND GREAT BRITAIN, PATENTS PENDING
or 50 -PoiNT  OPtM
Hiartd DroP Fomarn
QarBoM STEEL, Jawa .
WiLl Taxke 1-4 10 8 -4 ‘;i -
InoH FPirE. b

il
o Bolts before and

after using the
s Hawkeye .

Ao

LA

Emi

Ho. 20 Regual
HUT Hﬁ. A0 m:a‘f.:]a:rﬂn. 200 only full
WRENCH Nickel Plated

The dies in wrench for English
PIPE WRENCH, THREAD OLI™YERS, and foreign trade, furished with

Will Remeve “‘Neversilp and “Rowe' Calks wirh:dort, style of thread, if
winntad.
This wrench should be In the tool box of every mechanie. WIII be malled on

B?:,T;::::'nh'l‘ﬂ' receipt of $1.00, Better order one today,

Has More Uses Th Manufactured by
Any Wrench Nade Gpe HawKeye Wrench Co., Marshalltown, Ia.

AN EXPERIENCE WITH A MORAL.

FOOT and POWER

One of the clilef afficials of a big Chlengo husiness AND TURRET I..ﬁ.THEE, PLANERS

caorporation recently told a peculiar expericnce which

has a moral in it for many employees, says the Key- I SHAPERS AND DRILL PRESSES ::::

stone, Bomre years ago when be wis nn assizstant
chief elerk for the flem e became dizsatisfied with SHEPARD LATHE CO.
of | | A131 W, 2d St., Cincinnati, Ohio

his position aod salory, aod the dissatisfoction en-

pendered, as It always does, n ecertaln amonnt

apathy In the performance of his doties, The apathy

wag not unnotleed by hls employers, althongl the L AT H E 5

dissatlsfied clerk was not aware of the fact. The

moreé he brooded over the sapposed Inadequacy of ——

his salary the more dissatisfled be became, and he 9 fo 13 inch Swjng

finally advertised for a position more to hiz Hking. : :

He recelved several answers, chlef among them be- inﬁ‘fﬂ“;‘::-‘:’f:fﬁ“’:f.:t': ‘:‘:‘;::!

Ing a propositlon from his own howse, He had sind toy Laths Outilogad iilass
W.F. & John Barnes Co.
16 Buby 8Bt ¢ ¢ Rockford XL

asgked for five dollars a week more than he was then
puiid, with opportunity to advapee, and he was
gtartled to learn that hls employers wepre more than
wiiling to pav the increase in salnry and to guarantee
advancement to a4 man ecapable of taking interest

and Initlative In the work. Completely nonplussed Gasoline Snldering Iron and Blow Torch

the young man tried to realize the =ltuntlon, The

Furslshed o -

rezult was that he went back to hiz desk with go ﬂ:\q:rr:rﬁnllrr::::;:,mf:: . =
v - oo - i work mmid & Ter
much determination that he is {oday secretary and ;"““,qu_m ';'.-.huq

treasnrer of the Incorporated firm.  The moral is eomplisstel No pump fe gel
golf-evident wal of order.  No plailrom eofls s hurn out. Naver too hot snd never too seld.  We
. wind wil] blow 1t cur.  Cmn he ‘M"F‘J §o Tibow borel Iratsntly,  Can be omrclsd In asy
toul k1o r Hoeman s beft. Wi laat for yourse.  TUssd by tharers, plembery, paibfers sl
= slsciriclane. tissranissd o glee pabifaonlon, I vour polibar doss ot hazsdle theu wrlis ui
o . = Indlanapaolis, Ind.
CaNCEE: EMVELMANN BROS. MFG. CO.

FOOT and POWER

LATHES

8 t0 16 inch swing.
Hullt for service.

High Grade, Low Price
Accurate Toola

CATALOGUE FEEE.
SEBASTIAN LATHE CO.
107=100 Colvert Strect
CINCINNATL, 0.

Some men such high opinfon hold
Of all they do, and think, and =ay,
They eeem of elghteen karat gold
To think they're made, Instead of clay.
They foree on us advlee unzought,
Attempt to mold our minds Jike wax,
And seem to think thelr tralns of theught
Are ran on elevated trocks.
—Four Track News.

A Roth Motor will Drive Any Kind of a Machine Tool
Mo shafting, pulleys or belting to maintain,  The motor running any machine not
in use gan be shut off,

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

Belf-olling, nolseless in operation, free frem sparking and automatic in {ts speed
regulation at variable loads,

Write ua of your motor woants and we will send llustrated catalogue fras,

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

A Roth Motor Drivea this Hackeaw.
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FREE BAMPLE J. J. Egan's Acme Commutater Compound, the only
article that will nblnlutal.r prevent lpu'Hng eutting or unnecessary wear of
the commutator. Gummuntur always brig £.

50 Cents per Stick AMLSIPALYRWUSISOR $5.00 per Dozen

J.J. EGAN, 317 Austin Ave., Chicago

SJEGAN S
"ACME * COMMUTATOR
COMPOUND.

Agents Waoted.

FHALT RG] |||""r'|i|' Iy
hF |1 J'| Il'. 'll

B ::;,J,:'J,r:ftﬁtwﬂ E il

e LD L DL LD L P PP ET L THEY ALL KICK.

A trust magnate, whose Income was 8500 an hour,
consulted a nerve specialist, who devoted an hour
to hig eoase aud charged him 850, and the trust mag-
nafe kicked.

The nerve  speclalist went to n dentist, who
charged him &5 for an hour’s work, and the nerve
gpecinlist kicked.

The dentlst went to n mechanie, who did an honr's
wiark for him and charged 50 cents, and the dentist
kicked,”

Anid when the mechanile had a tooth Alled and
learned that the bill was &5 e kKicked; but the trust
magnnte and the perve speciallst and the dentist al
turned  away in disgust and murmored, “damn a
kicker.”

LETTERING

A meat booklet, now ready, containa
many good thipgs for students

PRICE, 25 CENTS

DRAFTSMEN, Rrexnirecrs,

need onr new book on dimensions of

Pipe, Fittings and Valves

e——

APPROVES "POPS” POLICY.

Your notlee that my subseription to Popular Me-
chanies had expired = jnst recelved. Glad te hear
from yom, and glad to know that yom atop the magn-
gine when time poid for Is out, I belleve that way
of dolng business suits subscribers of periodicals the
best.

I don't partienlarly necd yonr mogazxiny as T am
not in the machinery business, but I lke to know
what Is golng on and T like your way of dolng busi-
ness, a8 above stated. Henee, T renew for another
year.—P. W. Putnam, Greeley, Colo.

L i e b Lty Pl Lyl

NO BOOK LIKE IT
FLEXIBLE CLOTH BACKS, 50 CENTS.

HAVE YOU S8EEN A COPY OF

THE DRAFTSMAN?

It is & neat mnnlh!ﬁ mnnntmo on DREAFTING
and Home Stady.

$1.00 PER YEAR. 4 MONTHS TRIAL, 25¢.
orthe Magnzine and “Lettering® for §1.00

Pausing nneertainly before a desk In the big In-
snrance office, the Hibernian visitor =aid to the clerk:
“O1 want to tek oot a pawliey.'”

“Ldfe, fire, ar marine?” drawled the dapper elerk
with Infinlte savensm,

“All three, OFm thinkin®,” retorted the applicant.
“0i'm goin® fer a stoker in th' navy.”

ADDRESH

THE DRAFTSMAN, Cleveland, O.

(bt b L L L L T P P T T]

MANUFACTURERS [ % i s e
labor, raw material and demand

SUP| for your product obtains. All these and more found on the BURLINGTON
BU[““E‘IU" ROUTE. For information write to

H[]UIE W. H. MANSS, Industrial Commissioner
209 Adams Street - - - - - - = Chicago

INTERCH&NGEABLE Alll BRUSH

Is made like a Watch—Simpls and Strong as a Crowhar

The best Brosh for the artist, photogra  drafts-
man, 41‘uh|th:tr:.‘;d .h“:fw :-:rd.n mtm:?. vz, A

e
SEND FOE DESCEIFTION AND PRICE

C. WOLD, 155, 9 West Madison St., CHICAGO, ILL.

—
Flease mention Popular Mechanics when writing Advertisers.

THE
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n THE AMERICAN WELL

WORKS,
AMAurora, lllinois, U. §. A.
hicago, HI. Dallas, Tex.
MANUFACTURE FULL LINE

Jetting, Rotary, Coring, Rock

Drilling and Prospecting
Machinery.

Any Diameter or Depth. Strong
and Speedy.

CATALOG MAILED ON REQUEST,

HOW JAPANESE SCHOOL CHILDREN CON-
TRIBUTE TO THE WAR FUND.

Many a ltt

matter, s contributing his breakfast to the war fund.

A breakfast 1

“Sixty Per Cent of the Children
Stood Up."

thounsands of little fellows “chip In™ it may amount

to gnite a s,
requested all the children who had had no hreak-
fast that morning to rise. 8ixty per cent of the

boys and glrls

able to do something for their country, and thelr

little faces sho
that prevailed

Ie Joapanese hox, and girl, ton, for thr;t

may seem llke a lttle thing, but when

WILLIS SHAW, 171 LaSalle stmeﬂ

THESE BARGAINS FOR BALE.,

New Quiney 30 H. P. Mine Hoist.......... $ 408
Mine Locomotive, 3 ft. gauge, 6 ton...... 760
Bucyrus 1 wyard *“Clam Shell” Excavator.... 3,230 |
Phoenix 10x12 . C. Automatie Engilne,.... 274
Ide: 12x18 1 H. Automatlc Eogine....... 425
12x20 Murray Corrllss Engine, 1 wvear n1ﬂ G475
20 M. P. Firebox Boller, on skids.......... 135
Firehox low pressure Boiler, 3,000 ft........ 175 I
T H. P, Economic Boiler, on skids........ 430
No. 1 8mith Conerete Mixer, on trucks ... 640
No, 213 Bmlth Concrete Mlxer, on trucks... Bal
New Flory Double Drum Holst, 20 H, P.... Hi)
Clam Shell Bucket, % vard, almost new.... 250
Farrell BAxMX16 TL. Stone PlADeT.......... 1,600
GOXIE T, B T. Boiler, full front. . .eaoices 26010
Otls 150 H. P, Tubular Heater............ 115
Revnolds 2006 11, P. Tubular Heater.. ... R i1

Steam  Shovels, Locomolives, 1:-um;.- L‘am. Rock
Dirills, Dredges, 'amps, Perricks, Cableways,
Stome Crushers, Road Rollers, Traction Enginea,
Buckeye 1:..I1ls and Machinery generally, both
new and second-hand.

WILLIS SHAW, Machinery, Chicago, 1L

In one Japanese school the teacher

gtod up, hongrey, bot proud of belng

wing the same patriotic determivpation
here in the days of "T6.

WHEN YOU WANT ANYTHING

and don’t Hnow where to get it

WRITE P

OPULAR MECHANICS

Flease mention Popular Mechanics

L__._.—.

Dynamo and Motor
Bargains

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

NO ONE

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

Guarantee Electric Co.

CHAS. E. GREGORY, Pres.
153 to 159 8. Clinton St.,

CHICAGO

e
when writing Advertisers,
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; The R. F. Soldering Copper | Robert Battery Volt-Ammeter

PATENTED. Guaranteed
This is an entirely new devies of great Forwarded prepaid, including ease
gacij ond mgfuiom o Rlocriclane UpoR Tecelnt of $.50
for a small gnldering copper that can ba 4 VOLTS | SEND FOR

hesated in & few minutes by the wee of
the alcohol cnp which is shown raised
and in operation. A small quantity of
mlenhol will heat the eopper so that any
oplinary job may be done withoot the
inconvenience of sfarting a plumber's
fire pot. This handy little tool is en- e -
tirely complete in iteelf, the handle

belng so made that it holds the copper I WHAT MIGHT HAVE BEEN.
upright while heating and when in wse

alcohol cup may be eet back out of the —
way. 14 inches long—weighs sbout 4

S0 AMPERES | CATALUOGUE

THE ROBERT INSTHUMENT OO,
5) Bhelby St. Detrait, Mich.
= =

ounees, “The hand that rovks the cradle”—hut there 15 no
Mailed on ﬂﬂﬁpl‘ﬂ"riﬂ, $1.00 Each 1 it i:lllf::]:llall.lrml‘lilrﬂi: the baby, they would hay
m w ¥ ¥ e 2 ¥
KLAHRE MFG. CO., Frankiin and Michigan Streets derstand: ' e
CHICAGO

8o the eradle's but o relle of the former foolish days
When the mothers reared thelr childeen in nnscien-
tifle ways,
When they jouneed themwn and they bouneced them,
those poor dwarfs of long ago— -
The Washingtons and Jeffersons and Adamses, you
Enow. :

They warn us that the baby will possess g imnddled
brain

If we dandle him or rock him: we must carefully
refraln:

He must lie In one position, never swaved nnd never
EWUNE,

Or his chanee to grow to greatness will L blasted
while he's young;

Ab, to think how they were rulned by thelr mothe

CATALOGUE FREE PRICES RIGHT
Telegrnph Instrnmenta, Telephones

Ratteries, Eleotrs long _ago—
Burglar Alarms, Bells, Pnsh Buttona, Batterles, Electric » e ST | ] :
Clocks, Medical Apparatus, Motors, Ete., Ete. The Franklins, and the Putnams and the Hamiltous,

MANHATTAN ELECTRICAL SUPPLY CO. you Know,
37 Cortland 1., New York |88 Fifth Ave.. Chicago

I8,

Wao must fecd the baby only by the schedole that
Is made,

And the food that he is given must be measured ont

and welghed;
E L E c T R l c RA. Lw.‘.Ys He may bellow to Inform us that he lsn't satisfied,

But he couldn’t grow to greatness If his wantg we
1 & were
Dynamos : Motors : Cas Engines all supplied;

Think how foollsh nursing stunted those poor wenk-
lingz long ago—

The Shakesprares and the Luthers and the Boug-
partes, youn Enow.

We are glven a great mission, we are here, today,

: on earth

_ To bring forth n race of plants and to guard them
from thelr birth,

To Insist upou their frecdom from the rocking that
wis bad

For our parents and their pareots, ser Ing

The CARLISLE & FINCH CO., PN DAt thiy: HATl s e

262 E, Clifton Ave, ﬂinninnatl, Ohio Al, had they been feid Ly schedule would they have
been stunted so

The Webstors aud the Lineolns gnd the Grants gnd
Lees, you know?

Telegraph Outiits $1.95

When an oautomobile mins over a mon the automo-
“Modern Telegraph Outfits,* complete with bile Is never romniong too fast. Of conr=e not.  The
battery and instruction boolk, only $1.95 man Is running too slow —The Chanflenr.

Money refunded if not satisfactory. Bend
for our Catalogae of — — —

SIMPLICITY

GASOLINE ENGINES
Vertical and Horizontal, 114 to
15h.p. Btationaries, Portables,
Pumpingiitftaand Sawingitigs.

GET OUR PROPOSITION

and 1905 cotalogoe.

Wesiern Malleabie & Grey Tron Mig. Co.
154 Ubase Brreet, Milwaukee, Wis,

“EVERYTHING ELECTRICAL”

AT LOWEST PRICES.  IT IS FREE. BOOKLET
HHOWTO MAHE BATTERIES"
Fostpaid 10 Centa. Write nus at onoce,

Modern Electric Co., Muncie, Ind.




OTTO ENGINES
Lasts a Lifetime

The durability of the *“*Otto"" is one of its strongest points.
There are fully 200 **Otto”* engines in the city of Philadelphia
alone that have been in constant use for over twenty years and still
doing honest eervice ;— Indisputable evidence of correct design, fine
materinls and aocourate workmanship. The life of the aversge
cheap engine in daily vee is but five years. Yet the “*Otto’*
coata but little more than the cheap kind,

OTT0 GAS ENGINE WORKS. Phila, Pa.

C. CHRISTIANSEN

MANUFACTURER OF
Cabinet MaKers’ Benches

151 North Sangamon St. Chicago
A Wark Bench for Your Life Price Will Interest You

5 11 _3,.7_.9 3113
3ati28—16Tea " i28 Tea™

.16625 +.08594—,18756 +.10938—.07031+.20313="7 :

The Fractometer & =’

With o turn of the Disc
Gets the Correct Result Instantly.

This device consists of three revolving discs, as
ghown, upon which are printed the fractions and
their decimal equivalents. The most intricate prob-
lems in the addition and subtraction of fractions and
decimals, can be solved with the greatest ease and
rapidity. It can also be used as a table of decimal
equivalents, saving the time and trouble involved in
hunting up such table in a book.

Indispensible to Engineers, Draftsmen,
Machinists, Foremen and Students,
PRICE 50 CTS. POSTPAID.

Or given for l-cur!n%un- new yearly
subscribear.

To irrigate, water stock or for any pumping, the
best outfit and cheapest to operate is the
L ; FairbanKks-Morse

Gasoline Engine & Pumps

Awarded Gold Medals at World's Fair, 1904
Cut oot complete advertisement and send te

FAIRBANKS, MORSE & CO., Monroe 8t., Chicago, Ill.

Please send me illustrated Catalogue No, X 449Gascline Engines. I may want....oeree Ho P

ERRIne B0 TUIE oo oo ssssssass s mmmames un e e mreerers s rs st a4 b L i i =

Name.. Street No.

Town

Please mention Popular Mechanies when writing Advertisers.



‘Bargains
1IN MOTORS

FElectrical Hepalring and Constroction
SEND FOR BARGAIN BHEET

PEERLESS ELECTRIC CO,,

141-143 So. Clinton St.,
‘Phone Main 1025 Chicago

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in s Divisions

A conveniont and practical instruoment
who use Primary and 8

Ita ruige wlll pover two cella of primery or con
wmll of Btorags Batiary s Duat Bear in lis resdings. Nas.
memevsble nuis o6 stroog sentach pests. .. PPrice ".

ELDREDGE ELECTRIC MFG. GO., Springfield, Mass,

Reduced to

2% h. p. $96

“Little Giant”

GASOLINE ENGINE

F e k. Our |
az Former
SwE Price
o b $105.00
;: £ § Agent's
3 E a Price I
. $125.00
<3&

Don’t Buy Any Engine
until yon have fully investigated the merits of
this excellent “Little Giant,”™ We can satisfy

you at a saving of one=guarter. WRITE TO=
DAY FOR ENGINE CATALOGUH. Bentgratis.

Montgomery Ward @ Co.
CHICAGO

66

13 B.P. Bike Motor

Lt 57,59

New 1905 IMPROVED
MODEL NOW READY

Now 1s tha time to make that motor-
¢ycle and have It ready when warm
weather comes. We also have 2ig

i
“t H. I’. castings, send for catalogu g

EUVREEA MFG, & SUPPLY CO,, 5T. PAUL, MINN.

PATENT ENQUIRIES.

Our patent burean frequently receives enguiries
from fuventore who want to know the advantages
or disadvantages of making early applications for
patents on thelr loventions. The following answer
to T, G. of Trenton, N. J., indicates our views nmld
opinion on such gquestions;

The only disadvantage of filing an application for
patent before a search Is made, 13 the risk of losing
the cost of the applieation, which is ordinarvily $45.
The chief advantage Iin flling the applieation
promptly Iz the possibility of getting In a few days
aheald of some one else who has invented the same
thing, or who {8 trying to #teal your invention, A
delay of two, three or four weeks Is very rarvely of
any Importance one way or the other, Even if an-
other Inventor shonld apply for a patent on the
game invention a few weeks before you did the mere
fact that he put in his application firgst would not
necessurily give him the right to the patent. Fe
would have to prove when he first made the inveo-
tlon and you would have to make the same proof
amd whichever one showed to the satlsfaction of the
patent office that he was the first inventor of the
complete inventlon wonld get the patent. Of conrse,
thiz does not apply where the delay Is prolonged for
months or a year or more. It is of greater lmpor-
tance that the invention should be complete before
the application for patent is made than that the
application should be made immediately opon eon-
eeption of the Invention. ©Of eourse, If yon have
reason to helieve that =ome one s trying to take
advantage of you by stealing your invention, then
it is Important for you to lose no tlme In filing
your application for patent, provided always your
invention iz complete. By complete we do not mean
that it should have been worked out or demon-
strated in nll detalls, proportions or sizes, but that
ite principles, general constructlon and method of
operation should be determined by ¥on so that they
can be set ont fully In the patent papers,

The general rule may, therefore, be Lriefly stated
In two clanses;

l1st. Get your
able form.

2od. Lose po tlme In employing a competent pat-
ent attorney to take the steps necessary to protect
your invention,

Yours wery truly,
Popular Mechanles Patent Burean.

invention Into practical or work-

J. A. B, of Lewlstown, Mont.,, writes
Mechanles Patent Bureau as follows:

“I send yom by express o small model of my in-
vention and I also enclose a brief deseription of the
aamie,  Please examine the same ond let me know
whether it Is practical and patentable. The model
wias made several years ago, and sinece then T have
made many Improvements on 1t, but the prineiple
remalna the zame. T had not the time to make a
new maodel, and T hope voun will get an iden of what
I am trying to invent.™

We have answered this letter s follows:

“Your letter of 20th Inst. nnd model of yvoor in-
vention in reapers are at hond and neoted. The man-
nfacture and sale of, or the market for agrieuliural

Fopular

machinery 1is absolutely In the grasp of compar-
atlvely few concerns who control enormous capital.

. Plense mentlon Popular Mechanies when writing Advertisers.
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BUY A CAPITAL GAS

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

Our engines are beyond tha atandard est by older gaa engine builders and no ona
who is looking for the best and most economical power should buy any sngine
without first inveatigating the merits of the Capital Engins. Write for Catalog F.

CAPITAL GAS ENGINE CO., -

Gy

ENGINE

Indianapolis, Ind.

If your machine should prove a suceess It wonld
mean  revolutiondzing  the agricultural  machivery
business so far as graln harvesters are concerned.
These large corporations would fglt the introduction
of such a machine because it would requoire the In-
vestment of new eaplital, impalr the value of their
plants and cause a shrinkage In their assets. No
individual eculd afford to oppose this combination
of capital even if he was in command of a million,

“We have made several attempts to promote noew
and useful farm machines for our clients, but have
alwnys met with opposition from the interests men-
tloned. Very few Investors want to start out on a
scheme thot means an expensive fight. We see no
reason why your machine Is not practical, nnd be-
lHeve It would prove useful if Introdueced, but we
think It is very doubtful whether it would pay you
to devote any more tlme or money to It, for the
teasons above stated.

“We regret we cannot write youn more encour-
agingly, but presume you want our honest opinion
and the benefit of our experience and this is what
we have tried to glve without any cost to you. We
suggest that you devote your inventive abilities,
which are evidently of a high order, to the produc-
tion of some simple Implement, tool or deviee which
would be wseful on the farm or in the average home.
There Is a constant demand by manufacturers for
gnch Inventions and the supply never exeecds it
We have geveral clients who are anxious to per hold
of such Inventions,. We have recently placed with
one of these mannfacturers patents on o metal
grind-stone frame, n wire streteher, a door hanger
aud onm A borm door latch., This concern makes a
gpeclalty of hardware devices used by farmers. Here
Iz n wlde fleld for useful inventions amd we believe
that a1 man of your ability can work It to your
advantage,

“We encloge our booklet on patents and helleve
rou will find in It some helpful points. Hoplng to
Lear from youn again, we remaln,'

Yours very truly,
Popular Mechanics Patent

ik .
e———

GASOLINE ENGINES

Bureau,

IN CHINA.

(From TUnlted States Consol Anderson, Hangchan,
China.)

Labor i8 so cheap In China and the cost of Install-
ing a power plant ls cowparatively so much that
there Is reluctance on tbe part of Chinese manofae
turers to introduce power, even where It Is evident
that they conld do so0 with cousiderable saving of
labor, and eventually of maoney, Unpder the present
cheap-labor system of dolnge things there i8 no out-
lay for hlgh-priced machinery, and the result (s that

15 Days’ Trial
on this Engine

li'n cauh payment nired. Wa
ht to nu.:' winmthin 1,000 m j:i

i Pi tiatsc]
for m“ﬁ'f;n. Rl

Second-Hand Engines all Sizes
McDONALD & ERICKSON,

Gasoline Engines -~
CASTINGS

AUTO, MARINE and STATIONARY

ARE you in
the mar-
ket for Gasu-
line Engines
Or AcCcessor-
ies? We con-
duct a real
Bargain Flace
on these lines,
Write us.

Bookle! on Regquesi.
L. W. GILLESPIE & COMPANY, mARioN, IND,

Che MIETZ @ WEISS

OIL ENGINE, Stationary and Marine
1 to 76 H, P.
128-138 Mottt St. =

New York

Gasulene Motors x Castings

siim] A complete line from 1% to 10
X | h. p., for Bloeycla,
Marine or Btationary,

Automobile,
chablo mot i ﬂ'ﬁ}”"
Lii nl.' o B i
plete MOTOR- JLLE.:.SP nt
stamp for cu:uluma e

STEFFEY MFG. CO.,
J:liru'r-tn il l'luuuuck Sts.; FPhiladelphia, Pa.

IMPORTED IMITATION

DEDION SPARK PLUGS
JUST NOW « = « &

THE MOTOR CAR SUPPLY CO.
1427 Michigan Ave., Chicago, I1l.

cent
asach

ll.lTlllMlBIllE MID MARINE MOTORS

SIMPLE,
COMPACT and
POWERFUL

Boest material.
Poerfect workman-
ship.

Send for Oatalog.

71 W. Moaroe St..
Chicago
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rry at

A complete line of Goods

AUTOMOBILE

];Writa us about how much you desire to pay
oW many passengers you want to carry
how fast you want to travel. : : : :

We will submit cuats and prices.
Dun or Bradstreet or any banK in America

c- Aul CDEY m' Eﬂu 132? Hic‘lijln AT‘-. - L

Our references are

Chicago, I11.

S AL LA LA L AR LL LA R A LR ARALARERALALEAAARERRAARALAAARARRARLAARALRARARTARRRAARRRARAR LAY

The Wonder ALTERNATOR

SOMETRING NEW
JUST WHAT YOL'VE BEEN | DOKING FOR

Omly small pomblesl slwrastlag wnd dirsst current

febariior mknuficured. The wrst Enteresting and
wialul phe #6f clectrim] Bpparmtog svor offersd, C3h
&lps by apers il eficlesily o & motar.  Wound fur
An¥ voliage wi taly  Welght 4 1.2 |ba  Seud for
duscriptivesiroular.  Agenis wanted.

THE R. M. CORNWELL €0, 33 s e

THE WONDER GASOLINE
MOTORS

Bomethineg new and ap-to-
date. More power for less money
than any other engine on the
muarket, No valves, gesrs, ote, to
get out of order, Jomp spark.
Qar 1% H, P. marine outfit iz &
“WINNEL."" Bolid or reversing
propeller,  Our prices will sur-
. prise you; write to-day, Marino
and stationary outfits to soit any
requiraments up to & H, P,

THE R. M, CORNWELL CO0,, - 408 5, Salina 5i. Syracuse, N, Y,

if for any reason an establishment i3 shut down
there 2 no loss to follow the idlencss of money -
vested in oo power plaot,

The “Inng shoey,” or doctrine of the “*wind spirit,”™
and “wood lnek™ hag aglso o direet bearving apon the
situation. It is believed that tall smokestacks and
high btulldings will Interfere with this “wind spirit™
and bring bad Inck, and It §s safe to say that ne or-
dinary attractlons of investments will lead the aver-
age Chinesge buginess man into doing anythine to
confllct with his belief,

There I8 o growlng conviction of the advantage of
power plants in the larger conerrns, awl the num-
e of wllls with falr-grade power plaits s increns
ing. It will be only a matter of n short time until
the smaller manofacturers come to appreclate the
need of power, sl when that time eomes there will
be a field for gasoline ecngines almost bevond con-
:~¢-]1ti:|u In Ity gcopn,

— e

Did you ever think what a men's furoishing store
the avernge Hour mill 8% Caps on the steam plpes,
pants in the exhoust, collars on the shafting, tles in
the packing department, ping In the erankshaft,
belts onm the pullers, shoes on the graln eleaners,
bootg oni the elevators, huttons on the electrle hell
systems, brushes on the pnritiers, ete., ete.—Rollor

ML

“WE ANALYSE EVERYTHING”

AT REASONAELE RATES

Bhould you want to know what is contained in any
preparation or product, address

THE ELLSWORTH LABORATORIES

MAX D. SLIMMER, Ph, D.
3567 DEARBORN STREET, - -

CHICAGO

READING WATTMETER DESCRIBED LAST
MONTH.

A ecorrection is doe onr readers regarding “Flg. o
How to Read the Dials of a4 Wattmeter,” on page
4834, May nomber of Popular Mechanics. The wrong
illustration was engraved ond the mistake was not
digsrovered until the entire edition had been printed,

Dial E should be marked *10060°" Instend of “10':
Dial Dy, 10,0000 Instead of 100", ete. The pointer
on the rlght hand dial reglsters 1000 watt hours or
one K. W. hour after a complete revolution, or 100
watt hours for each division of the dlal. Henee,
rend the bands from left to right and add two
ciphers to the reading of the lowest dial of the
meter to obtain the readlig ln watt hodrs. A Com-
picte revolution of the hoand of the right hand dial
will move the hand of the second dial one division.
A ecomplete revolution of the hand of the secowd
dtal will move the third hand one division, and so
on. Hands shonld always be read as indieating the
figure they have last pa=sed and not toe coe o whoich
they are nearest. Thuos, If a hand iz very close to
a figure, whether It has passed this flgnre, or not,
must be determined from the next lower dial. If
the hand of this dial has jost completed a revolu-
tiom, the hand of the higher dinl has passed the
firire: bt if the hand of thls dial has not yet com-
pleted a revolutien the hand of the higher dial has
not yet reachs1 the figare, even thongh It may ap-
pear to have done so, as sometimes the hands be-
come slightly misplaced,

Our reading then, referring to Flg, 9, shonld oe
441,700 watt hours. Take from this Lhe figures of
the last reading pald for, say, 341,700, and you now
pay for 100 K. W. hoars. Alwavs note if a con-
atant s marked at the bottom of the dial plate. IT
g0, the difference of the readings must be mualtiplied
by this constant to obtaln the nmount to be paid for.

o r— —— — —

Tell Us size of Spark you want, and we will

or any other parts—a price which will be LES
for hllf-lnalé gglrk; a Primary Core and Wind=

stores. Here isone example—a Seconda

WIRELESS TELECRAPH ENTHUSIASTS

uote for the Seconda

Winding—thePrimary
than the bare materials would coat you at the

Inq; sealed in a fibre tube with weooden ends, postpaid
n view of the fast that we are an establighed concern, making a specialty of Winding Wire for Electrical purposes, is it not ad-

visable to have ns wind the coil for you instead of tﬁ-
ingto do It yourself? Bend stamp for Hulletin

NEW ENGLAND COIL WINDING CO., Atlantic, Mass.

"ease mention Populnr Mechanics when writing Advertisers.
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MAGNETOS

The most Relinbklo
Muarket,

Take the Place of Batteries.

“Quick Action”

IGNITING DYNAMOS and

Bparkers on the

Jump Spark Coils

FOR ALL PURFPOSES
Bingle, Double, Triple nnd Quoad.
ruple for Btationary Engines and
Auntomobiles. Guaranteed in every
piertioular, 1"'.|.|1: Yibrator.

EEXT FOR CATALOGUE DL
THE HN{IH-!.[I{{ IIFI[I-f‘r'I't\ Mfﬁ COMPANY

EOCTH DEX]

they will answer promptly and fully

We want a2 mechanic in every shop to act as

our agent.

It you want anything and don’t know where to get it write us.
If you have a new idea or invenrion ask our Patent Bureau what vou want to know and

without charge.

Write tor particulars.

POPULAR MECHANICS CO.

New Munlﬁi‘;—i—cal Devices

COMBINATION GASOLINE SOLDERING IRON
AND BLOW TORCH.—In operating this deviee the
cap A Is removed and the magazine I8 filled with
casoline antil §t lacks one-half ineh of being Tull.
The cap Is then screwed on tightly and an alcohol
lamp accompanying the ool i=2 lHgloed, The fron s
Leated at B for at lenst three minutes, Leing held
In a slanting position, head downonward, and Keeping
the valve C closed to generate a hol gas pressure.
When the iron is heated, the valve i2 gently opened
and the torch is lighted py passing the tool over the

flame at F. The heating of the tool should con-
tinue for three minutes longer, the operstor regu-
fating the blast to snit the work to bhe done by
imeans of valve C. For work outside In o heavy
wind, or used as a blow toveh, the shuttle at B
thould be elosed. Any shaped salderlug copper polint
ean e used with the tool. The deviee is 21 In.
length tip to tip; I In, diameter, 3% Ibhs, weight,
complete with both coppers, It costs aboul 5 cents
per day to keep in operdation, (s never too hot or oo
eold, It Is =ald, and will not Blow out In the strongest
wind,

ADVERTISERS or prospective advertisers are in-
vited to examine our subseription books ot any time.
Thie “Pop” subcription st s a lve Hst of lively
regders=—nll subscriptions are discontinuned with the
outh they expire,

SHOP NOTES FOR 1%05 in cloth Linding, #1,
heavy manlla paper cover 50 centas postpald any-
vhers,  Address Popular Mechanles or get 1t from
roiur newsdealer,

-

Gas Engine Business
FOR SALE

The manufacturers of one of the best
lices of Gas and Gascline Engines on
the market, wish to sell this part of
their busmrss, on account of not being
able to take carc of it., Business well
established, and will bear strictest in-
vestigation. For further particulars,
address

A 10, Care Popular Mechanics
Journal Bldg., Chicago

\ _J
s = =

IN PLACE OF LUBR‘IA

OI1L, USE . . .
(The Water Lubricant)

A heavy oll to be mixed with 20 to 25 tlmes 1ts bulk of
cold water for Boring, Turning, Tapping. &c.. and Automatio
Machine Work.
Ask for Free Trial Lot.
FOOTE, PIEKHGH ﬂh 'l:ﬂ'
80-84 Fulton Street, -

I{'.I'BK

MOVING PIGTURE

Machine Castings for $10.00 to make

complete machine, order at once.

NEW YORK crr!‘

ZUELCH 2 Co0.,

fend three one-cent stamps for §S-color
PICTURE OFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, G el T v
Tel. Harrison 1104

Chicago
Cable Addreas wStabblogs™ Directory Code

ﬂarlow’s Perfect Canopy

Adjustable and disappearing. Bend for Catalog.
HABLOW CANOFY €O, Janesville, Wisconsin

Mlease mention Popular Mechan ics when writing Advertisers.
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Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Ine.) 43 to 45 8. Canal Street, Chicago.
LONG DISTANCE 'PHONE, MAIN #59,

SPECIAL MACHINERY DESIGNED AND BUILT

wmmmmam o hRTS QP

MODELS 0 GEARS
r-utl Q& D apd

UNION MODEL WORKS, 191 8. Clark Street, umﬁu

INVENTION

,G;mg:m;d

and Experimental

Work. Inventions de-
veloped cheap. Send
sketch or drawings.

ZUELCH @ C0., N2&% 33w Ery

MODE

rT——

SMALL WATER MOTOR.—Thiz little motor actu-
ally develops one-cighth brake horsepower on 50 lbs.
presgure from a ety wain. It develops a speed o0
pressure mentioned
of 4,500 revolutions
per minute with an
ordinary H-In, emery
wheel, or a O-ii.
buffing wheel ™ (for
polishing), The em-
ery wheel s suitable
for grinding knives,
gelsgors, razors,
axes, hatehets, ham-
mers, or In fact any
tdged  tool. The
buffing wheel is
guitable for pollsh-
Ing, cleaning and
buffing any metal
gurface, The [llus-
irntlon shows the
motor attached to

[PATENT

! E‘grkﬁr. hns obteined for us 8 grost many important patenta,
hnmn.d hmtmtmn in heartily recommending him to any-
huwing of the services of & patent attorney,

HALLWOOD OASH REGIETER 0o .

‘U"llnlbl- and Salable Patents Secured.
vl“ as to

alue Free Wrle for lnventors’ Hand Book.
SHEPHERD @ pannz:n, PATENT LAWYERS

“"During tha mt 10 yoars Mr. Shophord, of Bhephord & - Mr,. Parker on Nov. 1, 1903, reslgned his

Patentability a Commercial

ition
entar

WASHINGTON, D. C.

~ @B An & in the U. B.l"mm. Office
this firm. Address

210 Dietz Bullding - .

I Yaluuhle Book om Patentsa FREE, Tells how tossonrs
them at low cost,

How tosell a Patent and What to
a] h . %nvent for I:'r::-fllf r{i}lin'-s Miihzriﬂai}a}[nvenfe?u i
el RNk of Mo g ovine Fetnt Taiorme

"MEARA & BROCK, Patent Altys., 918 F. Street, Washington, D. G,
NEW YOEK OFFICE, 288 Broadway, New York City

e—se— [ [ ece—

you are in the market for any kind of muchinury
and don't know where to get it, write : 1z : : :

PoOoPULAR MECHANICS

MODELS CHICAGD MODEL WORKS

79 E MADISON ST., CHICAGO, ILL.

ESTABLISHED 1867  WRITE FOR CATALDEUE OF MODEL SUPPLIES

an ordinary screw sink faucet In a private residence,
It ean be adjusted to either the right or the left hand
gide. Has sufficient power for running sewing ma-
chines, small lathes, scroll saws, dynamos, ctc,

THREE-WHEEL PIPE-CUTTER.—For certaln

work the three-wheel cutter 18 necessary. The tool
shown here comes In two slzges, I8 very strong, being
made of wrought steel, and is lighter than the or-

{

Cuts Any Tube Up to 2 In.

dinary tube-catter. It will eut any tube up to 2 In.
and %0 in many Instances takes the place of two
tools, says the Pluwmber and Decorator, London.

Write us for estimate on any article yon want manufactured.

Manufssturera of

SPECIAL MACHINERY DIES, TOOLS, Etc.

Gear and Cam Cutting
=

The Largest Factory in the United States for Manufacturing Metal Specialties §gyr™*
FORT DEARBORN

63-65 Crossing Street -
Burface and Circular Grinding

Prompt and careful attentlon given all correspondence
MFG. CO.
Insorporatad 1808,

Also Blanking, Forming and Drawing of Sheet Metal

CHICAGO

Sorew Masohine Work
—

Please mention Popular Mechanica when writing Advertisers.
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Save time and money
b}ramp!n?tng a Wash-

PATENTS 5
WATSON E. COLEMAN,
Redistered Patent Attorney

COLUMBIAN BUILDING, WASHINGTON, D. C.

Advica Froa; 'I"arm- an Highest Refarences; mlt aawlua

TIME BAVING
gpecially desirable
of the

W RENCIL—Quickly adjusted,
for the antomobilist. Two torns
frim wide open to

wrist carries the jaw

cloged.  When adjustment s secorved wrench ecan he

lockod.

METAPHONE. —A new syetem of houze and office
telephone for communication hetween all parts of
a building. Communication is secured by toking the

el

‘ s
SIS

“metaphone’” from the heok, and moving the swiich
lever to the desired contaet polnt. The cuat shiows @
desk sef for o bank.
ADITTETABLE HANDLE DEAWING ENIFE.—
The bhamdlea of this drawing kolfe each have &
ratchet which allows them to be set at any angle

they may be re-
The Improved de-
The knives come in

I required. or
moved from the knife entirely.
viee s both strong and simple
ten slzes,

to the plate that

the best and glmplest device for mak-
% ing 100 copiea from pen-written
. 4 and 50 coples from typewritten orl-
T, ginal, we will ahu: eomplete dupli-
T e 5 cator, cap slzé, without deposlt
T X untvnuo}dwm;‘tﬂnl.
Price $7.50 less trade
discountof 3334 %, or $5 net
THE FELIX E, K. DAUS DUPLICATOR ©0O.
Daus Building, 111 JohnSt, New York Clty

THE FAMOUS LOW-PRICED CALCULATING MACHINE
Hapid, a curate, sim ple, handy, practical,

duir .nl it w0, Two models,
000 and :-.lllﬁ Fjrll' iftn . 8. Booklet

[ree. 4.;_futr-‘l.'l- inted.
O B LOOKE MEFG. 0.
'-':h Walowt St Kesaet, Jows
$5
= — =
WE MANUFACTURE
Metal Epeciaities, Dies, Tools, Metal Stampings of

all kinds, Borew Machine Work, Novelties, ata.
Estimates cheorfully given. Send drawing or models.

Metal Specialty Mfg. Co.,
1824 W. Randolph 8t., Chicago

ExperimenTal

=——AND MODEL WORK
Inventors’ Ideas Developed. Circalars Fros,
Wi, GARDAM & SOMN, (Inc.)
45-561 Bose 5t. New York

lﬂ

SPECIAL MANUFACTURING

Dies and Stamping

-=-TO ORDER -~
SPECIAL HACHINERY, MODELS

EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardware Specialties, ete., Manld to
Order. Send Samples or Drawings for
Estimail es. Write for Our Booklet.

THE GLOBE MACHINE 22 STAMPING

73 Hamilton 8t,, - Cleveland, (Vhio

SCHOOL X& STAMMERERS

Bend for terma and desoription of treatment

J- W. CURLEY, M. D.
108 West 124th Street = = New York City

BANDAGEEN

THE NEW ANTISEPTIC DRESSING FOR WOUNDS

Sample Bottle and Booklet * First Ald to the Injured™
maliled on recalpt of 256 cents.

INTERNATIONAL BANDAGEEN COMPANY

Garden City Bldg., Chicago

Co.

Please mentlon Popunlar Mechanics when writing Advertisers.
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LIST nnﬁ‘mcammns $6.21

Factory Closing Out
SALE

Price less than cost
to manufacture
White Enamel Lined, Zine Lined
Galvanized Btoel Lined

Charcoal, Granits Rook Filllng
Cold Air Bpace

Our prices $5.00 to $8.00 Less than Department Stores

BENT ANYWHERE C, 0. D. BEUBJECT
TO APPHOVAL

Tolman Steel Range Co.
66 Lake Street, Chicago

Dearhurn Jr., Type‘imtur Cabinet|

Guaranteed the mrat eom-
plete and perfect device of
it kind ever sold at onr

price, “ﬂ Rl'lh:l O AP Prov-
| il gﬂ.w. !rﬂgh repnid
T "'“'" of Mra
= With roll curtaim
. ﬂﬁ}r_ cabin't, price

Made of solld goldem
oak, beautifully {in-
ished.
1 Invaluable note honlks
hf-id.ur free with Cabi-
e
Write for FREE cat-
slog of this and other
sty lea,

DEARBORN DESK GO

Bulte G20-040
180 Washington Etrﬂel.'
CHIOAGO, ILL,

You Can MaKe Gas

100 Candle Power Strong at
15 CENTS A MONTH
by using our

Brilliant Gas Lamps

Wa Guarantes Every Lamp

Write for our P, M, Catalogue. Tt tells
ull about them and vur gasoline system.

-

LNYIT 48

Brilliant Gas Lamp Co.

42 State Street, CHICAGU, ILL.
PHOTOGRAPHS———— | The Greatest
Invention,

IN NATURAL COLORS
WITH ANY CAMERA [S®%&/%

New YorK Camera Invention Co.,

118 E, 23rd Biresct, Neow York City I

AGENTS WANTED bovitoicr'* Sorviae ‘e

Write today for terme, F, R.tireene, 115 Lake Si., hicago

Please mention Popular Mechanics
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LIIW PLUMBING BILLS

Get them by paying right prices for sup-
plies, Wesell

SUPPLIES AT WHOLESALE

You mave 2005 to 400 on avery article. Highest
rrade poods and Hlu s oimplete,
Frea illostratod eatalog gives
all particulars. Wriite for it,

B. P. KAROL,
220 W. Harrison 5i., Chicage,

WE ARE SELLIHG*

Battery Fan Motors, £1.9 to AL60
Battory Table Lamps, &8 crans. 10U
Telephones {mpieta r_ I"ultn .......... F l‘l.‘.'ﬁ
Electrie Balls, Mo, 81, #1.26.. 1.50
Oarringe nnd Bicy cle Lights, 2 ta. . .00
Lanterns and Pocket Flash ]'.'.Ight.a ot A0
) Batteries. ... .. + e BLES
&Iei:ru.gd h Outfits, i-:l T to.. . 2, 0
Battery Motors, T80 60, ... ovvi i ivvnciinssnas 12w
Nocktinand Cap L |uhln 6o l.|:1 L]
Dynamos and Motors, 800 0to.. ... ..... L

Catalogue Free, Fuﬂuu- for Agents.
OHI0 ELECTRIC WORKS. CLEVELAND, 0.

EMERGENCY PIPE CLAMP.—This clamp Ig de-
eigned for the rapld repalring of splits, pitted holes
and other lenks eaused by corrosion of pipe. It s
somewhnt more elaborate than the ordinary deviees
for thiz work and In ecascs where it I8 necessary to

keep the pipe in constant pse for several dave after
b

it has spii, It will most advantngeous, It is

made In two sectlons hinged on one side and clamped
together hy two bolis on the other, and ecan be ap-
plied to the leak In a few seconds. It s made of
malleable iron In sizes to it from 1 inch to 4-ineh
e,

POLELESS TENT.—A tent that s erected amnd

lield In place withonut the sapport of poles, guys or
rope will e found a convenlence to the camporp
who desires to carey as litle logeage as possible
juto the wilds. It has a light metal frame-work

which locks Into position when the tent s roised

SECURED OR FEE RETURNED
FrEE opinion I!""Mhntl.bllltr Bend for Gulde

Book and What To enf, finest publication issued for

Iree distribution. Patents secured by us advertissd free.

EVANS, WILHENS @ Co.,

No. 717 F Atreest M. W. Washi . DL
New York Offices, 132 Nassan sh-aa';..:mn mf,

when writing Advertisers.



The season Is here to _.I
MAKE MONEY

et started early.
$40 to $75
A WEEHRK

Can be made with one of
these

| Steam Peanut Roasters
and Corn Poppers

'S. DUNBAR & CO.

16-18 No. Desplaines 8t.
CHICAGO.

T T T N I A

Catalog Free.

and folds up neatly and compactly when it = taken
down. The cover can be quickly adinsted or re-
moved, The walls when elosed all lock on the in-
glile and cannot be opened from without. They
turn in at thie bottom from 12 te 18 in. and so shut
out cold air from that sgource. The walls may be
opened or entirely removed ag desired,

SELF-HEATING FOLDERING COPPER.—This
is a new deviee so simple and effective the wonder
I8 no one has thought of it before. It s for light

work such as nmeeded by electricians, jewelers, me-
chanics and In the home.
placed a cup

On the rod holding the

copper is filled with asbestos, The

cup slides freely to any position on the rd, To
heat the copper, fill the cup with aleohol and slide
it up close to the copper which it will heat to the
soldering polnt in a few minotes, saving the trouble
of starting a fire. When copper is heated the cup
glides back out of the way,

WATERPROOFING CEMENT BLOCKS.—Astra-
lite i1s the name of a4 new preparation said to render
cement blocks, ete., waterproof, 1t Is applied In

liguid form, two coats. One gallon mixed with
two gallons of water will cover 350 sq. ft. at a
eost of one cent for each 7 sq. ft.

WELDING COAL.—This roal iz put throngh a
chemical process and in use s mixed with any or-
dinary ecoal and burned In the hlacksmith's forge.
By its use steel can be welded to malleable ironm;
malleable to malleable; welds spring steel, ete.,
without the wse of welding compounds.

' "I SELL
IPATENTS.

[f wou wish to buy or lease on

royalby, patents on hardware or

mail order specialties, machinery,in fact anything, write me,

INVENTORS desirous of selling their patents
qui:H"r and to flv,' E',resl‘ al:lvanlag: 5I\au|d r:!i:l:r \n"l.*I'I
me, | can save you Hmk and meney,

796 Mutual Life Bldg.
Charles A. Scott Bﬂﬁﬂn. NY, T

Flease mention Popular Mechanles when

Made-to Order

Su1ts $12.50

Nothing Ready-Haﬂe@

Guaranteed to fit and please you. You take no £
risk. You simply allow us to prove how much S
better our garments are than those vou buy of L
your local tailor for twice our price,

10,000 Pairs of
$5 Trousers Free

To induce oy to give s
your ﬁr‘.t |:|!r ©r, W 1.1.1I.'|
'{vu A p.‘nr of $5,00 A.II
Trousers Free
with ycrur first guit order,
Fr\n'-:ﬂluu.‘ W write today
Free tl:l Samples of
our :]-:zam. H12.50, %15
$18 and $20 guaranteed
all=wool suits, each made
strictly to order. :
We herehy agree to give you §
days to examine and tryon the §
garments in vour own home, |
with the distinet agreement 1o re-
fund the entire amount upon the §
return of the garments to us, if §
unsatisfactory. Write today for B
book of styles, measurement
blanks and superb assortment uf
nobby all-wool suiting sam]? ;
iree, and see for yourself how [
well we can dress you and the dollars you
can save by ordering a suitof us and get-
ting a pair of §5 all-wooltrousers free
OWEN T, MOSES & CO,, TAILORS,
213 Moses Bullding, Chicago
Helfgpences: An¥ ooe of oor D000 Qustomens or e Milwackss Avenus
Beate Bank. Chlsaga.  Capltal Stock, $250,0K0,00
s Fill ont and mand Ehis congon foday -oiinneen,

Owen T. Moses & Co., 212 Moses Bldg., Chicsgo. Crendlemen:—Tlease
send me style book and samples of guits, lﬁf]udn'lg' your free
trousers samples. | expect to buy a suit costing about

I prefér..ueasnssinss o] Fi RO weight.

Foivsrisneninnans

-
I TN o i

AEAREE RS EEE AR AR

Are You a Lover of

Gnnd Ten and Coﬁee

THE

We are making o
Specinl Proposition. Sl AT Ewritli lfur
to those who enjoy s T p'i'h“ v
beverage that is not £W Year
only delicions, but E Froposition

more appetizing and
nutritions than any
other tea and coffea ordeérs of £5.4 an
on the market. upwards.

It is worth your while, as we intend to use unheard-of eforts
Lo JTNC T EEE | number of customers during
the next two monthe,

This offer applics only to readers of Popular Mechanles
Write us at once—tn-day—to
MR. CARL,

Great American Tea Co.,
31 & 33 Vesey St, . 0. Box 250, New York

to persons getbing
up clubs or eendin

ComPany

BE YOUR OWN BOSS

MANY MAEKE 2,000 A YEAR

You have the same chance. Start a Mail Order Bosiness st home.

We tell yom how, Money coming in daily. Enormous profits-

Everything furnished, Write at onoe for our **Btarter”” and FREE
particulars.

F. M. Erueger Co., 1556 Washington St., Chicago, 111

writing Advertisers.
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!'_"arn $50 to $200 a Week

with our Moving Picture machine out=
fit, complete for £75.00 to give snters
tainments. Agents wanted.

ZUELCH @ CO.

119 E. 23d Street; = NEW YORHK CITY

COLUMBUS SAFETY INKWELL

Tolgoe, simple. pracileal. Ink pceoislned ln robber
bult w th gless fornel, snchosed In bestlifully fAslebed
gr-abaped slomimm esre. Absoliely oo splilshle. Tum
wpalite down. drop on foor, corey Do mbche] or pociest, wiil
mot aplll & drep *Tlobbesdlpy” mgolstes Fopply of Ink w
pem.  Hightn [ tinll §f tipped over,  Noo-eveporetiog. Dums
proal. A perfact Inkwell for_home, offies, school or travels
ara’ use.  Order ot tosday. ) ounts posipadl

Ageuis 3nd deilery wunisd.

C. E. LOCKE MG, GO., 98 Ash St., Kensett, |owa

MONTHS FREE

If you are interested In any kind of Investment—

01, Mining, Plantation, Industrial, Lands, Btocks,

Bonds, Mortgages, ete., send us your nama and
address and we will send you The Investor's Review for
three months free of charge. A journal of advice for in-
veators. Gives intest and most relinble information concarning new
enterprisss. Knowledge i power, Great opportonities come and go,
Groat fakes likewise, Get pnﬂhhl belore lnl'l,mtiug. Write tud:ny.

INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL

ThisELEGANT Waich$3.13

Bafore you WE u watch euk this ous snd send o ee wlih
your osme and sddresd, and we will send you by ex

CHAIN €. O D. 35,785, S

L - - o

huﬂ!w CRsE bum.ﬁ.ﬂ.l lll:l'l!'ﬁi.-“m wind sad

stem st Otted wlih riohly jewebed movement and

) seuriitee] B oorrset Umekeoper; wiih long Guold

WL pnied chals for Ladles oF west chaln for Genle.

ool | yain enstder 1t iqm.! fo any FRL.0H) _l'i'l]l.ll

ey FILLED WATUH Warranted 20 VEARS
- y tha express ngent .75 nad 10 Ie yeurn

[ M year pusrantes sent wiih ench weich, Mentlen

If pou wani Ghemis® or Ladles’ mize,  Addresy

il FARBEH & €0, 021, 23 Quiney 51, CHIUAG,

HATINE

)
o

omm%uounnm-u-

SHORTHAND

MAKY ELULUS sYsSTEM
and simple, anyone can now learn in 20 lessons
Mo interference to regular work. Greatest
ucational offer of tho age. Endorssd by leading papers
and eminent educators as the preatest work in the history
of education. Thoussands of testimoninls and graduoates,
Campaign of Education. B8 Broadwar, New York City

Ba ch
by mail.

MEN EVERYWHERE

To learn how o make new and resilver
old mirfors. Immense profits in the
work and we guarnntes you success. Wo
tell free of charge how to emboss, eteh,
foll, gold leaf, gild, frost and ehip glass.
Send for particulars and start ab once.

G. L. Patterson (& Co., Chicago, I11.

Typewriters 2L,

e _____— — J4NENRCS)
Machines EOLIF or RESTED
E at HALF MANUFACTURERS' PRICES
wing rental to apply on Erlrm. Shipped with
rivilege of examination Write [or (]‘.umln»p;ua

YPEWRITER EMPORIUM, 202 LaSalle 51. Chicago

h:

Flease mention Popular Mechanics

Engineering [t

Oomplete and short con Thoroughly equipped engineer-
ing ugmpl. Ehop work from the beginning. EShort
courses in Steam and Electrical Engineering.
Aveommmodatiens the ert. Bohool sli veur. in maY ebber any
ftesm nee] glpctrical courses. Bend for estslogue  Meotlon sourse in which Ioterssted.

HIGHLAND FARK COLLEGE, Des Moines, T

Expensea low,

COMBINATION VIFE.—Cangists of five tools In
ane, anyil, anvil vise, saw elamp, delll and pipe vise,
The comblnation of the vise Is soch that the varlous
tools can Dbe guoickly applled and readily chaonged,

Plipe Vise.

there bheing no serews or bolts to ronst or get lost.
All of the toolz are packed together in a neat wooden
box, and the complete ontfit weighs about 60 1hs,

Send for our new catalogue of 500
Technical and Mechanical Books

POPULAR MECHANICS, JOURNAL BLDG., CHICAGO
when writing Advertisers.
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Il Turned Out $301.27

worth of plaiing in § weeks, writes M. L. Smith of Pa. (ased
small owtflt). Rev, Geo. P, Crawford writes, made §7.00 frst

day. J.4J. 3. Milla, & farmer, writes, cnn easily make §5.00

day plating: Thoa. Parker; sghool tencher 21 yenrs, wrices,

b, 0 [ made §9.8) profc one day, §9.35 another.,”  Plating

- Rusloeds easily learned. We Teach Yen

oI F roe—No Experfence Required. Every-

-E' body bas tabiewnrs, warshen, jewelry and metal

. woods 1o be plated with Gald, Bllver, Kickel and

‘; Tin paticg. Heavy Plate—Istest process,

: =7 hing guaranioed. LET US START ¥ 00,
i ihing gunran " L1

Write tnﬂ;lliﬂl‘ Catalogue, Agency and Offar. Address,

F. Gray & Co,, Plating Works, Cincinnati, 0,

VULCANIZING OUTFIT FOR REPAIRING
RUBBER TIRES.—This vulcanizer Is 9x6x6 In. in
dimensions and weighs less than 20 lbe. By [tz use
damaged motor-car tires ean be repaired so that the
vuleanized portion s scarcely distinguishable from
the rest of the rubber and the expense of carrying

Valcanizer which Can be Carried
in the Auto

extra tlres Is eliminated. Take a1 serions Injury to a
tire such as a &S-in. buest, the repair would he moade
in the following manner: Clean amd trim the edges
of the gash, fill it with plastle compound, place o
the wvulcanizer and cure for the proper length of

@S U e

Sections of Tires Repaired with

Vaulcanizer
time by heat generated by steam. The tire will
come out whole, snyvs Technics, Lopdon, The re-
pair Is made of pure virgin rubber vuleanized In the

usnal manner and can b made by anyone of ordinary
intelligence, The vuleanizer Is so small that 1t can
be carried on any motoer ear.

=] N

WATCHMAKER.

Send for our Book Fres,

EARN WHILE YOU LEARN, ficpd for our Book Freo.

aker."” Postal will do, Stone's School of Watchmakin
E-uﬂwﬂ-);muhm: Globe Bldg., Bt. Paul, Minnesota, -

Please mention Popular Mechan ics when

$45.00 5,01 ranee 2347
Ezactly as shown with 15 Gal. Reservolr and

Hjl:lnunt Bix ® in. lids, oven 17%x21, sizo of top not
sluding Ressrvoir Cover,
mmm Reservior Top, 13x ..._n__m___
24 In., height, foor to top ;
High Qloset 56 in. Heavy,
Durable, Perfect Daking. |
Weshiprangeanywhera for
examination. If you like it [

pay E. R. agent of Bank,
§23.7hand frelght .
and take range
homas for

Free Tral

If not exnctly as
represonted 1 n

BVETY W
cheerf n‘ﬁr

tarn rnur
money. Tolinan
Hanges ara mads of
best Wrought Locomotlve

Bteel Plate. Thoroughly
rivited. Oven plates o e

braced. Floes ll.nnd with Mbﬂtﬂl Burnl.n,rk!n.d. of fasl
2] Five Years Will save their cost

in one year. We deliver exactly what we advertise.
Beood r.'l er, or send for our Catalogue E today,

ﬂsnn A TOLMAN COMPARNY
Dﬂp 66 Lake Street, Chicago

NAME PLATES, TREADE MARKS

Clvil War R:Ilu
$1.00 EACI']

TREANSFELR WINDOW SIGNS
—
Fﬂrm!rnﬂmorl
dens,

—
G“ Ns “’riﬁaﬁu: oircalar,

WALSH'S SONS & CO., 261 Washington 5t., Newark, N. J.

CEMENT FENCE POSTS

MLE POST

Oh a8 wood, and will Iut 1 BT,
.-l“ieafﬂﬂl “ q?v

ade with IIIII:P
nsive tools, rost Proof, Wind
Froof. Material used- lﬂ&&duﬂnrd.. Wl suppisnt Weed snd Lrom

e write win' smep A. D. MACKAY & CO.,
=BI0 MON

WUHUEHH". STOVE MARER

E.Hm.a 1202 AIR-ONLY |0 m""m?““

one month. Customers delighted with
arrlson Valveless Oil-gas Biove. Splendid for
eooking: also _hu-u tHing rooms, stores, offices, atc.
with ator Attch. Mo wick, &in-,
or ashes—nao goal billsor dradgerr—
cheap, safe fusl, 150 to Slc a week
“shgnld furnish fosl-gas for cooking
for amall fumily. Easily opérated—
ntwolucely safe—all sizes,
Write—Untalog FREE und 8pecial
I"rtm:k-!. .\ibl-.u : ) 'W;tliTFH-lﬂ
Wee #ll in or address
WORLD MFG. ©0., 6790 “Fnld na'g, l'.‘llndultl, [ 8

ROYALTY PAID

and up,

and Musleal Compositions
We arrange and popularize

ON — Huna::s !a:‘t::t;tl:‘.ulauﬂu -+ (Ine.)
SONG POEMS pre

wrilting Advertisers,
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“Want" and “For Sale” Ads, 2 cents per
word, payable in advance, Replles may be
sent to n numhber, care Popunlar Mechanies
and will be forwarded prompitly wltl-:mf
extra charge, .

“SHOP NOTES "—Paper covers 50 centa, Popuolar
Mechanics,

AUTOMOBILES.

FOR SALE--Steam Antomahile,
used,  Cost £650.00, price #250.00. K.
Canton, (.

IPOR SALE—At a bargain, Natlonal Elecetrie Run-
about, loug-distance batterles.  Also 6 h. p. gasoline
1-1Ighm, generntor jgnd awltehibogrd, for clhinrglng auto-
mobile or electrle Mghting (50-light enpaciiyy: will
J;II-!H separately i deslred. J. J. Rendleman, Calro,

runabont, 1ittle
A, Wright,

BLACKSMITHS.
GOOD BLACKSMITHE ARE SCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes fivst of all profeszsions or
trades, The smith must minke the tools Hrst for all,
from the surgeon to the safe hlower, by using Toy's
Treatise on new stecls explaining bow to work them
witly 75 new methmls for working all difBenlt jobs.
Ten receipts for making your own componnds for
welding different kKindz of steel golld, Thermite weld-
ing fully explnined; alzo two colored tool tempering
charts: chart A explainsg all annealinzg and harden-
Ing; Chart B explalus bath zefentific and plnin tem-
pering to a standard. All the above for £1.00. Val-

walde samples froe, W, M. Toy, Sidoey, Ohlo,

BUSINESS CHANCES.

FOR SALE—A very desirable mpachioe and re-
palr shop, residence, loeation and hoziness; manua-
facture wooid sauwing machinery, which 8 In great
demand; moere business than ean attend to; want
to retire; o bargain. Irvinge Fox, Rochester, Minn,

ENGINES, o

FOR BALE—%500 buys Ganr, Seott outfit, 16 h. p.
traction engioe, 33 x 52 separator with welzher,
wind stacker amd pew self-Teoder tank, Pamp and
bose complete ready to ron. | Address P. AL Friend,
Burrows, Ind.

A PRACTICAL BOOK, “Dles awl Diemaking.™
Postpald $1, J. 1. Luecas, Bridgeport, Conn,

FOR BALE ite

Wateh and shoteun,  H, Diavis,

FOR SALE-One-sixth horse power wmotor, direct
current, builid according to No, 1210 Belent, Amerfean
Bupl. Well made, well ronning. Price £25.00. John
D, Werginger, 1612 Sixth Ave., Watervlet, M. Y.

FOR SALE—One-quarter and 1 h. p. hot afr en-
glues, § h. p. electrie motor, 4 x § alr compressor,
2 rmery stamds, 5-dn. smith bBlower with counter-
sghaft. John Schuiz. North Chicago, T1l. Box 176,

ONE H. 1.
saw and friezer, rlp saw and talble, 8 x 10 porteait
eameri, lbrary, ete, sell or exchange for lathe
(irom), compact., foliling, 5 x 7 ecamera, with teipod,
ote. R, M, Dalrymple, Greenville, O,

FOR SALE—Half h. p. gasollne eogloue, second-
hand aund in good avder, water eooled, Tirst check
for §20.00 takes It. G. A. Foland, 125 E. Broad-
way., Mt. Pleasant, Mich,

18- FT. LAUNCH, 2 h. p. engineg, and suto sparker,
price $175.00, Bulit 1904, asced 1wo months, Thos,
Hud=san, 32 Springdale St., Comberland, Ald.

FOR SALE—Webster 10 h. p. gas or gazoline eon-
glone, has beon gsed bt a fow woeeks and iz o zood
condition. Wil s =old at half price. If yon want
a fArst-class enegine cheap don't delay,  Address A
11, Pop. Mechanies,

MISCELLANEOQUS.
AUTOMOBILE parts to  exchange for Ei"ﬁﬂ;l

honographh or typewrlter A, P C., 10 8. Wall
t.. Columbus, 0,

OUR NOVELTIE CATALOGURE Iz just out
Write for it now. Smith PBros, 362 West Van
Buren 8t., Chicago, TIL

WANTED—Ezxperlenced machlne shop foreman,
Must come woell reconpmended, Address W. E. D.,
care Popular Mechanles,

HEALTH WANTED.—Nervous wreek from tea.
I want s pleasant substitute for tea, to which milk
and sugar may be gpdded (or without). Must not
taste like mediclne. Information paitd for. Postals
answered.  Chas. M. Young, 1101, Langton strect,
San [Francisco, Callfornls.

ETEEL STAMFS, 6c n letter: seals,
plates, Bep presscs, $2.00, eote.
clreulars,  J. Kiola, engraver,
Chicago, I

18¢; doar
FPostal hrings price
166 W. Madison St.,

WANTED—-Prices on manufacture of n top spio-
ning pistol—quantity wpublimited.  Addreess for partic-
uars, Macomb Novelty Co, Macomb, Ilinols,

LET ME ASSIST you with that machlne yoo are
thinking ahont. Frank Pavik, Winnetks, I1l.

BICYCLE RIDERS-No wunlking if you carry oar
gingle tuhe band tool: tool and material for & pone-
tures for 1o¢ or stamps, Crone Tool Co., 2265 Unlon
8t., Tolodo, Oblo.

WANTED=AIl issues Popular Mechanies up to and
inelnding 1904 unbonmi. State price. Thos. V. Bell,
Box 124, Montreal, Can.

AUTOMOBILES=Their operntion, care, manage-
ment and colstroctlon, lurv[hu'r with seale drawings
showing how an up-to-date machine enn be bailt for
F00, went on veceipt of reguest encloslie two-rent
stamp. Melaren Automoblie School, 54 N, 1ith
Btreet, Philadelplhia.

START A MIRROR

FACTORY —Mnke novelty
and  large mirrorvs, rvesilver old ones in dressers,
stdebogrds, book cases, ete. 1 tepach you el gunr-
antee you soccess: d22-puge prospectus of 20 money-
making methods for stamp. Start now, L. G. Hul-
linger, Franeesville, Tmd.

COAL MINING protits with bauk safety Is what
we offer Investors. ®1.00 investod now will he worth
23.00 In a vear. Banks and mercantlle agencles as
references,  Write 5401 Andrus Bldg., Minpeapolis,
Minn.

HAVE YOU A KODAK? I develop six expo-
gure filing for 15 cte, twelve exposures, 25 ets,
print pletures on best earbon paper and mount on
gray cards for £1.00 a dozxen, Satisfactlon guaran-
feed. W. H. Guest, Box 115, Russellville, Ark,

FOR BLUEPRINTS showlng running and testing
of 3-wire balancers or compensators.  Bend 53 cents
to O E. Bryson, 3507 H. 17th 8t., Kansas City, Mo.

CABH. OR WILL EXCHANGE for kodak or
guns, complete lessons “Metnl Mining,” Internationnl
Correspondence  Schools;  cost S65, Lossong  on
“Cyanide Process:” cost £15. Blow pipe outfit; cost
215. Complete deawing ountfit; cost §10,  Address
“Minlng Engineer,” enre Populnr Mechanbes,

BRAINS FOR SALE—Do you want a prospectus
written and illostrated for your Dew company or
gyndleate Do you want one that will eommand at-
tontion and sell zhares? Do you need a catalogoe
or booklet that will not be thrown in the wasie
basket? 1f so write to Expert, care of Popular Ma-:
chnnies, Jonrnal Imildinz, Chleago.

CAMERA FOR BALE—Vive camern, #%33% o,
in good condition, $3. C. 1. 8., Popular Mechanies,

ADVERTISING COURSE FOR SALE—Fuoll
eourse of lessons from the foremost school in the
eonntry., Priee £10, C L. 8., Popular Mechanies,

WHEN YOU WANT anvthing aml don't kuow
where to mot it write Popular Mechanles,

THE FRACTOMETER will Instantly solve all
probiems in additlon or subtractlon of fractions nnd
thelr declmal eqguivalents, Every perzon hos  need
for this wonderfol inventlon, especlally Draftsmen,
Enginesers and Mechanies,  Priee S0c poatpaid, or
given free with a year's subseription to Popolar
Mechanles at £1 por year, Popular Mechanies, Jour-
nal Rldg., Chicagn, TII

DEATH is sald to bhe pleasant when It takes place
by drowning; however, we do not belleve you want
to die that way. *“FHow to Swlm™ is the book that
will teach Fou how to swim. Contains W0 illustra-
tionz: =ent postpald for £1. Popular Mechanles,

WANTED—If you have anything In lHght wmetal
manufacturing, job or experimental work, wrlte me.
Towest prices. Schwabe & Bon, 535 W. Washlngton

5t., Chicago.
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WE CAN FURNISH YOU WITH

Bronze, Brass, Aluminum,

or Gray Iron Castings,

ANY WEIGHT OR SHAPE, AND SAVE YOU T1ONEY.

PIERCE CO.,

200 Racine Street

WRITE US

L%

RACINE, ‘;Vis.

MISCELLANEOUS —( Countinued )

FOR SALE—Foundry and Machine shop. Com-
plete oquipment for building mine ears,  Location
midway between the great coal fields of Indiana and
Tllinoiz.  Also equipment for bullding =everal siges
of stationary nmid marine gas engines, and g good line
of patterns for jobbing work, In a good manufactur-
Ing town, 2 railroads, 2 navizable rivers, no other
foundry within 25 miles.  Real estate, stock and
tools involee abont BX.000.00. A great hargaine  H.
H. ia=zon, Mt Carmel, I1L

EVERYEBODY should have a “Slot™ Poncll Sharp-
ener. By mafl 10 cents. V. B. Rouillot, German-
town, Philndelphin, Pa.

TO EXCHANGE, £15 violin for typewriter, Ad-
dress G, V. RHyland, 704 N, Lake Ave, Seattle, Wash.

PATENTED INVENTION of merlt for sale out-
right or rovalty. E. I. Fleteher, 54 Lincoln Ave.,
Norwich, Conn.

WANTED—Parties wishing to purchaze half in-
terest in pntent hydreaulic roguiator for connecting
with pumping windmill to generate electricity. Ad-
dress F. W, Wllson, Noblesville, Ind.

FOR SALE—At half price, eomplete International
Correspondence School “Rlectrlenl” eonrse.  Als=o a
ten-volume set Modern Eoglnecring Practice, A, M
F., Popular Mechanies.

WANT TO EXCHANGE—Cnlumba chalnless hi-
evele with coaster brake and Winchester repeating
gun, 12 Ga., with two sgeis barrels, sole leather car-
rring rase for all, for Barnes serew cotting Lathe,
or what have yon. Address 29, Popular Mechanies,

FOR SALE or trade for something nseful.  Small
but complete job printing outfr, new Golding press,
13 fonts type, and all aceessorles for deing job work.
Conld n=e large wind mill a8 part pavment. J.
Rendleman, Cairo, I1L

WANTED—To exchange, gection of land in Can-
ada for offers. Wm. Hright, Mageppa, Mino

FOR SALE—Machine and repair shop, ground and
buflding, central [Nineis, A 12, eare Popular Me-
chankes,

FOR PALE—E1.500.00 buys a blacksmith and re-
palr shop doing good business; §2.00000 bhoys a farm,
stock and tools.  For further partienlars address
Box 191, Eaofield, N. H.

FOR BALE—Pre-istorie Indian relles, flint-lock
petols, and all kinds of curlos for sale, st free,
N. Carter, Elkhorn, Wis.

Tdaho
Addross W,

Bix Thouszaml acres of fine fimber lamd tn
{derdmly for sale cheap [f taken soon.
J. Ramey, Nezperee, Idaho,

FOR SALE-—A RBlckensderfer typewriter in good
condltion $12.50 cash. Also slate bottom agquarinm,
141 x 23% Inches, %56, Edwin Trobe, 2415 Market
8t., Galveston, Texas,

WE WANT AGENTS, preferably boys and girls,
to take orlers for ealling and bosiness eards and
other printing,. No extra work,. No capital,  Write
to Koystone Pte. Co, 237 5. Hovae Ave., Chlirapo.

WANTED—Experienced machine shop foreman
Muszt come well recomimended.  Addrees= W. E. D,
eare Populanr Mechanies.

WE CAN TELL you where to get good hargains
in all kinds of second hand machioery. Popular
Merhanies,

A PRACTICAL BOOK,
Postpaid £1. J.

“Drves and Diemaking.'
L. Lueas, Bridgeport, Conn.

FLYING That Fly, and lnstr;ﬂ-lud amuse everyone

Set $1.50, Sample 30¢. Booklet 10c
MACHINES

C. IRISH, Bratenahl, Cleveland, ©.



25¢c. ==

mEhotrinltr.M&-
chanices and other
gubjects. Bend fer
price st FREE.

HOW TO RUN EN-

GINES AND BOILERS

by E. P. Waison.
Written in Flaln lang-

m ally llus

SCHNEIDER.—Care and Handling of Electric Plants, $1.00
DAHLSTROM.—Fireman's Guide to the Care ui

Boilers = « - -

NORRIE.—Induction Coils and Coil Making for AII

Furposes - - . « =« SL

CROMWELL.—Easy Lettering for Drafsmen - - .50

JUST OUT.—The most complete set of Wiring dia-
grams and circuits yet published. Limp Cloth, 50¢.

HOW TO TELL THE TIME in any part of the world at
a glance, 25c.

SPON @ CHAMBERLAIN

PUBLISHERS OF TECHNICAL BOOKS

7,000 COPIES sOLD $1.00, Postpaid Dept. PM, Liberty Bldg., New York

HENRY & HORA'S

Modern Electricity

Explalns X-lRays, Wireless

i Telegraphy, Hadinm,
Transmisslon i'.- Distribution,

FPowerSiations, Wiring, ete.
Weltten In plain English.

All Problems Solved

Practical—Accurate—Scientific
150 illustrations.
355 pages. Croszs index.

“A practical handbook for sto-
denta, apprentices, and electrical
cogineers. " —Scient{flc American,
Silk Cloth. decorafive cover, silver stampling, . . $1.50
Seal Leather, marbled edges, gold stamping, . . 1.00

LAIRD & LEE, 265'Wabasn ave, CHICAGO

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write for a copy.

Want a

Typewriter Free?

It takes no money and very

little effort to earn A FINE
TYPEWRITER. Thisis cer-
tainly the greatest offer we

have ever made. Write at once
for “How To Get It.”

Popular Mechanics,

Jﬂtll‘.llll.. BUILDING, CHICAGO

NEW BOOKS

TECHNIC OF MECHANICAL DRAFTING. By
C. W. Relnhardt. Cloth, oblong; 11x3 ins.; 42
pp.: 90 text lustratlous; 11 full-page plates,
Price, #1. Engincering News Publishing Co.,
New York.

While not intended azs a manual for beginners rx-
actly, but rather a= a gulde apd help for draftsmen
who are famillar with the mathematieal prineiples
of mechanienl dreafting, this book 13 written and
Mustrated In such a simple proactical maoner that
it Is quite within the comprebension of any person
of average abllity, The work begins with general
instructions on the care and handling of drenftsmen's
instruments and materials and then procesds to
treat of the following  topics: Outlining, outline
ghadlng, section linlng, eurved surface shadlng, shad-
ing of Inclined surfuces, map drawing, character and
finigh, and others. The mathemotics lnvolved In the
gubject are ignored entirely and the book Is devold
of all technieal terms that might confuse rather than
aid the student or draftsman. It is elementary
enough for the mechaniec without o college educa-
tion and has been adopted as g standard in many
technieal schools,

HENDRICKS' COMMERCIAL REGISTER OF
THE UNITED STATES FOH BUYERS AND
SELLERS. Fourteenth Anounl Edition:; over
1,300 pp.: 300,000 pames amd addresses; over
14,000 eclassifieations. Cloth, Price, $7. 8. E.
Hendricks Co.,, New York.

This book comprises a complete and thor-
oughly classified register of every branch of the
architeetural, englneering, mechanieal, electrical and
kindred trades and professions of the United States,
Iz lssued aopually and covers the entlre country.
Take the leazt umnit that enters Into the require-
ments of any craft, turn to the index, and yon will
be sure to find It lsted with the page on which all
the manufacturers of the article in this country is
glven. The great amd essentinl quality of the work
iz Its thoroughness. It does not give just the names
of the firms patronizing the poblishers, bot the name,
address amd business of every firm, regardless of any
patronage, For a eaiflromd it gives everything from
a track spike to a locomotive, for a machine shop
everything from a nut to a troveling crane; for a
farm, everything from a hoe to n steam plow and 8o
on through the whaole list. The eclassifications are
carried out In an especially convenilent manner for
reference. All the larger trades or professions are
classified by states, but In manefacturing branches
where the firms are few, the clessificatlon Is alpha-
betical, It gives not only the name and address of
the muonufacturer, but algo the name and address of
the consumer. It containg many valuable mailing
lists of the eotire country.

Pleaye mention Popunlar Mechan ies when writing Advertisers.



«THE STANDARD AUTHORITY...

8vo., Cloth, 386 illustrations, 462 pages,
Price . . . . . $2.00 Net

—'LESSONS INT
Practical Electricit

Principles, Experiments and Arithmetical Problems
AN ELEMENTARY TEXT BOOK

With Numerous Tables, Formulae, and
Two Large Instruction Plates

By C. WALTON SWOOPE

Assoclate Member American Institute of Electrical Fogineers,
Instrootor of Agpllﬁd Electricity at the Bpring
Garden Institute, Philadelphia.

CONTENTS
IT.=Magnetisation. ITL=—Magnetic
Fieldn, IV .-Thpory of Magnetism. V. -Magnetio Induction,

I— netism.

VI.—Mugnotic Olrcnita. VI —Earth's Magnetism, VIIL,
—Valtaic Electricity. IX.—Batteries. —KEloctrolyeis,
—Mensurement of Ourrent Btrength. XI1.—Resist-
ance. XIII.—Ohm® ﬁ w and Batiery I-mmrmmna X1V,
—{lircuits nnd Their Reslstance, XV.—E ﬂi,l'.mmm:nemam
XVI.—Gulvanometers, AVIL—Electromagnets, XVIIL.
—Ammetars, X]1X.—Electricnl Work and Power, XX.—
Mensarsment of Fressare, —Messurement of Hosist-
ance. X XTI, —FlamH: nl Deve lopment of Hent, X XI111.—
Elootrodynamics. X XIV.—Electromagnetic Induction.
XXV.—The Indoction l}nl X
Machines. XXVIL—Armatores. K!H" 1.—Direct lf'_]ur
rent Dynamos, XXIX.—Direct Ourrent Motors, XXX,
Electric Lighting. Appendix. Index,

D. VAN NOSTRAND COMPANY,

PUEBLIEHEERS

23 Murray and 27 Warren Streets,, NEW YORK

Copies sent prepaid on receipt of prios

yanamao-Electrio
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TECHNIC OF

Mechanical Drafting

BY CHAS., W. REINHARDT
Chief Draftsman, Engineering News

Anthor of “Lettering for Dreaftimen, Engineers and
Students.™
“RHOWS HOW TO DO IT™

Contnins chapters on cutlining, lettering, outline ahading,
section lining, curved surface shading, shading of inelin
surfaces, topographical :Irmn:uz. character and finlsh, eto,

Boards 1125 ins. 42 pp. text illustrations and full
page plates. Plates I'to IV contain & distinct conven-
tions for section liniog.

'"Ear:ﬁ of the

FProf. jam.!l_j.l of Cornell, saysi

cﬁaprcr.im “outline shading” and on “section [in-
ing® are alone worth the price of fhe book.”*

Most Popular Book on Mechanical Drafting Ew.r

Published
Adopted as Standard in many Technieal Schools
PRICE, $1.00

MECHANICS
PROBLEMS FOR _ENGINEERING STUDENTS

By Prof. Frank B. Sanborn
60 problems, many being exnmples in engineering

ractice.
y Contents: 1, Work (Problems 1 to 172. II, Foroe
(Problems 175 to 4uds, 111, Motion ( Problems 406 to S| an-
swers and complete index. A practical, elemontary book
of problems for the uwse of practicing mechanlos, en-
ginears and students.

PRICE, Sl 50O

gend for descriptive catalog M. P. and a sample
copy of Engincering News

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YORK

TELEPHONE TROUBLES AND HOW TO FIND
THEM. 1005 Edition. Siogle coples, 25 cents;
in lots of 16y 15 cenis; lots of 25, 100 conts.

Every owier of freguaent woser of a telephone will
find this Httle booklet of great help, It Is ap-to-
date on all matiers pertaining to telephone troubles

and thelr remedies on both magneto and  eentral
energy systems.  The 10056 edition contains consid-
erable pew matter and a number of diagroms, It

is pot sclentlfic, but plain and practical,

—_— e
CATALOGUES RECEIVED.

COLUMBUS, OHI(O. Is the title of a handsome
little hooklet published by the Jeffrey Mfg. Co. and
relating the beaunties and advantnges of that olty
where the company is loeated. The boeok s Ilus-
trated with engravings of many features of Interest
in the Ohlo clty and also contains a map showing
the conl fields, natural gns flelds, steam and electrie
rallroads and all important elties, towns, villnges,
and streams tribuntary o Columbus within a radins
of 70 miles,

PATENT WOOD-WORKING
the sabject treateid of In oo

MACHINERY Is
handsome  llustrated

eatalogue (No, 19840 issned by The Defianes Ma-
chine Works of Defiance, Ohio. The catalogue iz a
substantinl cloth-bound volome of 475 pages, con-

toining many views of various parts of the machine
works amd many wood-working machines with de-
geriptiong of them ond eéxplanations of their opera-
tion. The book fs indexed and printed on an ex-
cellent gquallty of paper In large type.

Selling Shop Notes pays. Write
Popular Mechanics for details.

Please mention Popular Mechanics

A School
Within Itself

it onr telling

= Bpaco will not
L your all about this book, but better
still, we give you a chance to ex-
amine it for yourself by our offer to
refund money if book is not_satls-
foctory npon axamination, nder
this offer, 11,000 copies have been sold
and paid for, and out of this number
wo have refunded for only fifteen
88 copiea. There are nineteen chapters
S carrving you Trom the fundamenta
principles of electricity through t
art to the finished dynamo, ﬂﬂﬂtll.lﬂ
a dictionary defining 1,000 words.

3rd Edition.  Price, $2.00 delivered.
LEVELAND ARMATURE WORKS, Cleveland, Ohio

FRAETICNE .
ELECTRICITY
..n'n-lll"ﬂ“- ﬂﬂ-

esKs

Havo n nama to thelr credit and are s

ndrews’ ce

OREDIT
made by

Hpecinlists who know how.
STEEL TYPEWRITER

to their name, for they are

CHAIRS $4, DELIVERED
The A. H. Andrews Ea.
|74 Wabash Ave., Chicage

GAS ENGINE CASTINGS

for the Franklin One—Half Horse
Power Goaa Engine. Castings, Matars=
ials, Drawings, eto., for amateurs,
An ideal motor for practical Gas.
Not a toy, Complete set of cast-
ings, ete,, for either horizontal or
wartioal type, BLG.50.
Bend for illustrated booklet 8B

PARSELL & WEED, 129-131 West 3ist St., New York City

when writing Advertisers.
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EVERY BOY
His Own Toy-MaKer

to
n%ﬂ“i“ﬁﬂ‘“ N
indmill lcroscops, aAn

Fle.pt.rmnl machine, n_3alvanio
Battery, an EJElctriu Talegup]:
an Electrotypln ﬁr!tuu. l-
Telephone, a ﬁat- &-.

Magic Lantern, an Molian

Homts of evers kind, from alitt o
rowbont ton Il-rmthdnc'hmnar;
i how to muku Kites, Halloons,

MAKE MONEY PRIM TINC AT HOME
We Teach You How FREE

Fall instroctions with every Model
FPress, for doing all sorts of job print-
ing. &l an hour made or saved in spare
ﬂmﬁﬂiﬁiﬁﬂﬁﬁfmfﬂ or yourself.

TEIT il
Thilul-{:‘ﬂ n.w wm; far |{= T ot
mnd sndorssmasia. gn.-:.uluh.ﬂ 1E74.

Model Press Co.,
106 N. 10th St., Philadeiphla, Pa.

Paper To: ‘g axka, Card R.-m:ka
“lmnns. arts Tua. Houses,
nd Arrows, Guna, T:!-Ilnms.

Btilta, Fll.h:nz Tackle, 'Eﬂ.l:rbl.t and Birﬂ raps, and many
other th inga and all is made 80 plain and simple that an
hn;g' CATL SRt irmgim saything described. The whole ia il-
lnstrated with more than 200 handsome illustrations. This
is B great h-mt and you should not be without it. Price
only 10 cents, postpaid, 3 for 25 cents. Addross

WESTERN SPECIALTY GO., 532 Minnehaha Street, St. Paul, Minn.

Lr

ELECTRIC MOTOR. 75c.

ARTESIAN ELECTRIC C0O, 744 Arecalan Ave., Chicago

Runs with a wet or dry battery., Ask any elec-
trical dealer or look through any slectrical
ciatalogue and see If you na.u buy an electrio
motor with 2-inch armature, wrought iron
field magnet, pulley, ete., for 75 cents, pack-
ing und postage, 16 cents,
CATALOGUE FREE

= Electro magnets for experimenting, 160 each,

Bend 11 condn for 10 fust of sagnel wire for sxpecimentlag and making small magoets.

Fostage extra, 11c. The best E
made: lasts the longest; plves most pows
erful I:ig'h t. It'salways fqm1y—|.|.mphr press the button,
Extra batteries o5C, prstage ;I: gcnls ma.k:hlg money.
Send for catalogue. THE VIA O, y B8 E. Laks Si., ﬂhlm

T30 Earc 4ih »t. H £ ST. PAUL, MINN,

THIS was the hj.if,c-! the Bt. Iﬁ?l? Fﬂ-iitrh
on can _have more Nw

HUSIE.!L DYING PIG this cute little porker than any

thinﬁn ever invented. ¥You simply

ulew himyp, thenthe plgbegine tosing. Afer

singing a while haw m-lpr ihen cullapeed, 1hen

glves up tha ghopt 'l' agd falog gront sed

, Bmally Inys downand die. Dom'smisethis i

10 the Vst yer  Besk posigald for |G or 3 for
2he., mnd our blg bargaln ostalague.

.'# H. MILLER SUPPLY CO.

Mysterious CHANGING CARDS

(\ l’ With these eards you can do the most won-

derful tricks. You can make trays fade Into

s [lumm; blank cards, blanks into aces and aces Into
deuces, ete. No practice necessary. Send
for a pack and be a real wizard. ONLY
10s.. POSTPAID, with full secret directions. Address

cnm:i WESTERN SPECIALTY C0., 532 E. Minnehaba 3t., St.Paul Ming

“THE MYSTIC"™ ELECTRIC
VEST POCKET FLASH LIGHT
Sent to any address post mll].
Send inr fw-e mml g
FAY M
1650 N, L‘lark Htrcet. Ehjmgu ill, Dept. 8

DRAWING T orarrswan
25¢ for 4 months—Cleveland, Ohio

Plense mention Popular Mechanics

THE EXPHRESS TRAIN,

{Two long and two qluui whistles are the signals

fur a crossing, aml are most familiar sounds

avelers amd all within hearing of milrﬂml trains. )
I:

I hear a faint sound far away—
Two long and two short notes at play—
Ag aaft aml sweet as silver flote,
The locomotive's first salute,
“T.g-o-t, t-0-0-1, toot, toot!™

1I.

I hear again the tuneful sowd,

Now waking woodland echoes pound;

The locomotive sesius to 80y

“We are coming—eoming, elear the way;"”
“Tap-n=t, t-0-no=t, toot, tootl”

ITI.

And now a rumbling noise T hear,

And elowds of smoke and steéam pppear;

The locomotive seems to shout:

“We are coming fast. Look ont! Look out™
“Teg-0-t, t-o-o0-t, toot, toot!”

IV.

And now I hear a bragen bell

That lifts alowd a waroing knell,

The englie now beging to yell

Like frantic flend escaped from hell:
“Teg-o-t, t-0-0-t, toot, tootl™

V.

"Mid hissing steam and deafenlng rear

I hear that awfnl sotmd once Wors;

“Keep back, keep back! Dou't cross the track!

For love of life, stand hack, stand back:™
“Teg-o-t, t-0-0-t, toot, toot!'

VI

With elanging bell and clattering steel
And flaming breath and flashing wheel,
The lightning train goes erashlng by,
Like fiery bolt from stormy sky,
“T-g-0-t, t-0-0-t, toot, tootl™

VIL

A whirlwind follows on behiod,

With clonds of dust our eyes are blind;

Yot from the curve around the hill

Is heard the engine whistle shrill,
“Teg-o-t, t-0-o0-t, toot, foot!"

VIII.

Apain, o faint sound far away—
Two long and two short notes at pliyv—
The locomotive's farowell call:
“We are chasing time, God speed us all”—
“T-p-0-t, t-0-0-t, toot, toof!"
—Henry Crocker, in Beacon,
when writing Advertisers.
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The
Overland

Limited
California

the most luxurious train in the world,
leaves Chicago 8:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEST of EVERYTHING
Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and

Southern Pacific Railways

All agents sell tickets via
this route.
Mustrated booklets on
application to
W. B. KNISKERN,
CHICAGO, ILL.
ar E. L. LOMAX,
OMAHA, NEB.

oLl6

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH
Satisfactory Inducements
Favorable Freight Rates
| Good Labor Conditions
Healthful Communities

1 ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOO & MISSISSIPPI VALLEY R, R.

For full Information and descriptlve pamphlst, address

J. C. CLAIR

Industrial Commissioner
1 Park Row, - - - Chicago, IIL

MEXICO

The most interesting and fascinat-
ing country on the continent. Fer-
fect climate all the year : : @

The National Lines of Mexico

and Connections

OVER 500 MILES THE SHORTEST.

SIXTEEN HOURS QUICHKER
BETWEEN

St, Louis, Mo., and Mexico City

The first and only double dally through
Pullman Blee %ﬂg Car Bervice across the
RIO GEANDE.

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., Chieago, Il1,

““FOLLOW
THE FLAG”

WABASH

Summer Tours

Write today for a Free cepy
of WABASH Summer Tour
Book—I905, outlining many
very attractive summer vaca-
tion trips, with rates, etc.

Write us about any tour yon
may have in contemplation.
We shall be glad to assist you.

C. 8, CRANE,
. . & T. Agent,

8T. LOUIA.

F. A. PALMER,
A G. P. Agent,
CHICAGO,

Please mention Popular Mechanies when writing Advertisers.



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 particutaE

POPULAR MECHANICS

JOURNAL BUILDING

CHICAGO, ILLINOIS

THE NULITE
@°s LAMPS

Ak p ot dlewrs LEht aa Aem A Harlwary oy wriies oay
=W o ot Lk s e ||

B wad i BAEE 1 b ol dape ¥

Wy il mamsfacicar TABLE LAMA WALL LAMPE CHANDE

LENES, ATREET LasiFn, M, i Cisdte Pewrr srmm s, o
L Mo ks Aaamshy Sooder Almsleitipsale THEV SHELL
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Cnmmon Reda Clnver

Curea Cancer, Eczema, Balt-KEheum, Khenu-
matism and all sther Blood Diseases

How many poople realize the true value of
our commorn red clover? It is the best blood
puriier known, Thousandsof 'p.mm]_n Bnt Pis-
ple have been cured of cancer, rheumatism,
copstipation, eczema, gEin and blood direases
by ita use, Bend yvour address to [ Needbham®s
Sons, 1160 Lakeside Bldg., Chicago, 111., and
they will mail froea full desoription of Hed
Clover Blossom Extract, o history of how Mr. Needham ecturod
his cancer and testimonials from many who have ueed the
remedy. If yon have any disorder of the blood look Into the
marits of Needham's Olover. It is the best blood porifier

known.

URTURE/

L 24-pags book free describes the greatest
Invention of the %0th Century, for the roliel
and rora of Rupinre. Bhows Inteoresting plio-
toz from 1ife and eontaina rnew and valoable
information. Greatest trinl oifer ever moade
E;dn ny rm. You will be interested. Write

nys
DENGE & MERY, 160 Mery Block, Toledo, O.

WORKED BOTH WAYS

An old German who, after some hesitation, had
fecided to have his frozen woater pipes thawed oat
by electricity, protested vebemently at paving the
charge of 810, The work hail oceapled but a fow
minuntes after the connections were made god the
current tarood on, aml consequently the regular pries
geerned too mucl to the old man, who began to ahngse
the company.

When he had findshed, the manager asked him if
he refosed absolutely to pay; he responded that he
did, The mannger tarning to his assiatant=s, =ali:
“"Alright, boys, reverse the eonnections and frecze
Lhim up asain.” The shot told and the old fellow
paid the bill,

i -

SHOI PROVERRBS.

e following edicts are from the Wood-Waorker:

FPuiting o big monkeywrench on a lttle baolt Is a
gonil way to start tronlde.

A little seorclilng in grinding ean nndo o Lot of
care in tempering knives,

Better walk areund a clremnlar =aw three times
than to reach over it oneo.

Figures will tell you the troth all right, Imt yon
necdn’'t expeet them to do pour thinking for youn

Sometlmes o poor machine man has the making of
a goord boss In him. ot e doesn’t alwarys get mod-e,

The outslde appenranee of a0 faetory s worth
something, but a good inslide appearance is8 worth
IOre.

[f we but gave a little wore attentlon to prevent-
Ing waste, there would e ne necsd of so mach effort
to save It

Lo

Popular Mechanics all the rest of your life
for %10, or sent five years for %3,

Please mention Popular Mechanies when writing Advertisers.



WING PIANOS

Are Sold Direct From the Factory, and in No Other Way

You Save from*75 to*200

When you buy a Wing Piano, you buy at wholesale.
You pay the actual eost of making it with only our whole-
sale profit added. When you buy a piano, as many still do—
at retail—yonu pay the retail dealer's store rent and other
expenses.  You pay his profit and the commission or salary
of the agents or salesmen he emplove—all these on top of
what the dealer himsell has to pay to the manufacturér. The
retaIﬂ profit on a piane is from $75 to $200. Isn't this worth
saving?

SENT ON TRIAL
AnyWherE WE PAY FREIGHT

No Money in Advance
We will place a Wing Piano in any home in the United
Btates on trial, without asking for any advance payment or
depasit. We pay the freight and all other charges in advance.
There is nothing to be paid either before the plano is sent or
when it is received. 1f the plano §5 not satisfactory after 20
days® trial in your home, we take it back entirely at our ex-
pense.  You pay us nothing, and are under no more obliga-
tion to keep the piano thano if you were examining it at our
factory. There can be absolutely no risk or expense to you.
Do not imagine that it is impossible for us to do as we
gay. Our system is so perfect that we can without any
trouble deliver a piano in the smallest town in any part of
the United States just as easily as we can in New York City,
and with absolutely mo trouble or annoyance to you, and
without anything being paid in advance or on arrival either
for frelght or any other expense. We take old pilanos and
organs in exchange,
A guarantee for 12 years againstany defect in tone, action,
workmanship or material is glven with every Wing Piano.

= YOU NEED THIS BOOK

T :

montaLy Payments

In 37 years over 40,000 Wing Pianos
have been manufactured and sold. They are recom-
mended h.T aevon governors of Ststes, by musical colleges
snd schools, by prominent orchestra leaders, music teach-
ors and musicians. Thonsands of these pisnos are in
your own State, some of them undoubtedly in your very
neighborhood. d ad-
dros=es.

Mandolin, Guitar, Harp, Tither, Banjo—
The tones of any or wll of thess instruments may ba re-
produced perfectly by any ordinary player on the piano by
means of our Instrumental Attachment. This improve-
ment is patented by us and cannot be had in any other
piana. ING ORGANS area mads with the same cars
and sold in the same way as Wing Pianos. Beparate or-
gan catalogue sent on request.

Our gatalogne containg names an

It You Intend to Buy a Piano—No Matier What Make

A book—not u catalogue—that gives yon all the information possessed by
exports, It tells about the different materials used in the diferent parts
of a pianc; the way the different parts are put together , what causes pianos
to get out of order and in fact is a unmiplutu encyclopedia. Tt makes the
selection of a plano easy. If read carefully, it will make you & judge of
tone, action, workmanehip and finish. It tells you how to test a piano
and how to teil good from bad. It is absolotely the only book of
its kind ever published. It containe 186 large pages and hun-
dreds of illostrations, all devoted to piano construction. Its
name iz “Ths Book of Complate Information About Planos.”
‘We send it free to anyone wishing to buy & pisno.  All you
have to do is to send us your name and address. ’

The Book West 13th
- Comiate Send a Postal To-day while yon think of St., New York
! rrllh‘:'nllmli iﬁ jua.:. gé!ﬂ:; your na.rza;;ud : d;lau?] m-h“?d us
Alur e attached coupon an e valuabla boo in-
P formation, also full particulars abont the wfﬁt:\ &?f"d to the name and
3 Ianﬂ_‘_-!'l_' | PIANO, with prices, terms of payment, ste., address written below,

.| will be sent to you promptly by mail. the Book of Complere [n-

WING & SON

851-855 West 18th St., New York

1888

r;nrmntfin abon! Pianos, also
prices and terms of meni
on Wing Pianos, pay

37th YEAR—1905
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FALLING HAIR #vo
BALDHES ABSOLUTELY

GUHED

0 3 [
PROF J. E
456 B Vicker's Thea

AUSTIN
re Bldg., Ch:mgﬂ.J

RHEUMATISM

CURED
WITHOUT MEDICINE

New External Remedy is Curing
Thousands Through Their Feet.
We Want the Name of Every
Sufferer so We Can Send

A 81 PAIR FREE TO TRY

Beml no mouey -ouly  yoor I|t||1:'—-|:rari it todar.
Hoeturn pantl will Tivbng you o pade of the colehrated
MAGIC FOOT DR tl-"l"'i, which are producing soch
remarkabile cures in all Kinds of rhemmnatizm, chronie
or acute, no matior where located or how  Severe.
Test the Drafts theronghly when they come, and I
you are fully sati=fed with the benefit recelved, you

can send os one dollar. If not they cost you noth-
ing. YOU DECIDE.

TRAUL MAs P 4 These  wonderful  litile
Dirafts are prroddncing
amazing resualts, enrving
en=es of 30 and 40 years
stamding, after a lifetime
of saffering. They draw

- ; vt rn’ﬂ‘dhll-ﬂ tngtead  of
trring In drlve thom out, euring rheonmotism throngh

the preat poree of the feet and the sensitive nerve
ganglia there loeated.  Our thousands of letters from
eured patients tell 3 story far more cloguent than

any advertisement. Wrelte today for the free Drafts,
and our splendid booklet on rhenmatism, containing
many testimonials and photozraphs of cored  saffer-
era, Magle Foot Driaft Co., 51 Oliver Bldg., Jack
son, Mich.

SANOZOL

Lotion and Soap

POSITIVE CURE FOR
ALL SKIN DISEASES

The Wonderful Dis:m‘eri._'] of the
famous specialist in Skin Diseases,
#. .{‘: FULTON. M. D.,in Brooklyn,

SANOZOL TREATMENT IS EXTERNAL ONLY
SUFFERERS FROM

ECZEMA, LUPUS, I[F[ll’l' 8, RINGWORM, PRORIGO,
EFRUFLTLDUEH'M SEIN 0OX OER, PEhII"U.IJ.JE‘IH
PRORIARIS. ETO H YMA, LIPHTEH. SYOOSIN, AND
ALL OTHER FORMS OF ULCERATIVE. BOALY AND
PARASITIO SKIN IMBEASES find ipmmediate relief and
permanent cure by the use of SANOZOL. It removes
Eb{lm;.llrﬂ and blackhends and oures a'l'rnl.l.'f or aching fect,
U INTEERNAL MEDICINES UBED

THE SOAP
Has no equal, Ttadally vee withowt the lotion will give
yoor fuce nnd hands 8 perfect skin, restoring the defunct
respiratory condition of your skin ‘to-its normal health,
producing the freshness of youth and glow of health and
beanty, ry it.

Write for testimoninls um‘l full particulars of BAKOD-
FOL treantment (free of chargel, Treatment reguoires
comhined use of Lotion and Soap. Droggists or sent on
roceipt of price.

Lotion, full pint, $1.75; half pint §1.00; Soap
25¢, per cake or jar; box, 3 cakes, Gic.

Address
SANOZOL LABORATORY, = 100=102 Elton 5t.
Brooklyn, N. Y. Dept. 5.

-’hla'l"llt DEJ. oR i"llﬂ\"l WITH ELECTRIC
LIGHTS.

Praffhausen of St. Patrick’™s Cathe-
i aim electrleian of no small ability,
Recently he planwed a0 series of decorations which
wore specially pleasing and effective, The altar was
adorned  withh 50 electrie Hghts of o leafy  green.
Tl =adnt’= atatoe and the altar staml In oo aleove,
whiclh appears eharmingly eavernons.  In order that
the altar of the Blessod Virgin, on the opposite side,
may not be cclpsed, 50 pale-blue oleetrie lghts have
heen placed arowed it amd these give the heaveoly
Ime to the delicnte tracing of the statoe and the
marhle decorations  The main altar iz aglow with
T2 wolilen Hehts, ot the top of which the eracifix is
ontline] in lights of red, the eolor that represents
the love of God,

Roev. Father
dral, 8t. Louls,

I e Bl lﬂl-l—o'ln-u—...
= -l—#-—

B _._—.-_—-p-qﬂn-_

KEUFFEL & ESSER COMPANY

OF NEW YORK
111 East Nadison St Chicago

Drawing Materials Surveying Instruments
WRITE FOR NEW CATALDG
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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.

ADDHRESS

Popular Mechanics
JOURNAL BUILDING, ¥ CHICAGO

JOURNEY lii-‘ A TELEPFHONE MESSAGE,

Thousands of people spent several days on rall-
road trains to reach the St. Louls Expositlon. A
booklet by the American Telegraph & Telephone
Company deseribes the route of a telephone message
as follows: Suppose the message comes from a New
York office bollding, From the transmitter on the
desk of the person who s Epenking, the sound is
carrled over wires, concealed perlapgz behind the
window casings, through the partition te the cor-
ridor. It flashes down the elevator shaft, ond
thenee to a cable under the strect. Here (t jour-
neys over a wire, one of 500 wrapped together in
a lead-sheathed eable, and thus reaches the nearest
central office, where it passes throngh the main and
long-digtanee  switehboards  and  thelr  apparotus.
Then It flashes through a cable to the banks of
the Hodson, where it dives ander the vlver In an-
other eable, and so reaches Jersey City., Here it
goes 1o the pole lineg on which it will make 1ts
journey wesatward. It eroszes the meandows nand
pinelands of New Jersey, mounts the slopes of the
Alleghanles In eastern Penopsylvania, and descends
to dart throngh farming lands amd mining regions,
past Pittsburg, with its foundries, and over a lttle
gtrip of West Virginia., On the banks of the Ohio,
It enters another eable, and emerges on the farther
ghore to travel through the pleasant farming lands
of Ohio and Indiaaa, and over the andulating sur-

faee of the Pralvie State. by roads  which wind
throngh great corn and wheat fields.  Its journey
iz now mnearly over, but the mighty Mississippl

flows between it and  ftg destivation, Crosslng on
one of the great Lridges, it makes the last stage of
its journey thromgh the eondults under the strects
of 8t Lonis, thenee in and out of the central office,
hack through condults, and over aerinl wires to the
telephone of the person with whom the man In New
York Is talking. And the sound has been carried

3 — L v
: ’ s el -

E. F, Hanson, Ex-Mayor of Belfast, Maine.

I Can Make Money

For yvou. Here's the proof. I took #1.500 cﬂ.PitnL

supplied by Farmers, Women, Physicians, C erlis,
Cle en, ete., and in an honest but very prof-
{table business, conducted only in N, E., I pald my
stockholders through the Belfpst National Bank,
®330,000,00 in cash. This is history. I made
poor people rich. I did it

THROUGH CO-OPERATION

They helped me earn the money. Just read-that
over again and realize the profits I made. ETBE
®1, earned %220,00. Every stockholder got the
share. That's my way of doing business.

I now have anew business of the same kind, un]g
my fleld is the world, my plan one of extende
co-operation, with stockholders ev here who
can give me information and lend thelr infiluence.
The dividends must be large. Ialready have over
6,000 stockholders. I want a few more. The
ghares are going fast. Here's the point of interest
to YOU. Youlnvest gl or§100. monthly paymentsif
you wish, and become my partner. You will be met
on the level and treated on the sguare. Behind
that statementI place 30 yenrs of uninrnished
business record. Thisisnoget-rich-quick scheme,
no “Frenzied Finance.” Justinvestigate. Allthe

roof you want. References, Banks, Business
en, Church and Public Ofeials, ete. Send your
addres on a postal card, I will send yon a E{-fmgﬁ
book FREE. Iwill pay the postage, It will tell
you the whole story in a way that will interest
o1 Just ask me (o prove every statement in
ad. Seeiflecandoit. E. F. HANSON.
Q143 W. Madison St., Chieago, IlL

between the two citics in o froetion of the time
required for the conductor's warning ery of “All
aboard™ to reach the people hurrying across the
statlon platform to take the express train which
gpends 20 hours on the trip from New York to St
Louis.

— ——————

A dam which will cost 281,100,000 and will be one
of the largest In }h:- waorld is to be constroeted in
the Salt River Valley, Arizona. The dam will sap-
ply water power for hundreds of places throughout
the territory and will overflow 350,000 acres of land.
It will be 226 ft. high and 200 ff. thick at the
base.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

MECHANICAL TRADES

AMERICAN ARTISAN MANUALS, Cloth, price
$3.00 each. KEach the highest authorlty in its par-
ticular fleld and recognized as a standard work by
those who knoow,

The Tinsmiths'® Pattern Manual.  Priee, $3.50.

The House Warming Mauual. Price, $3.50,

The Hot Water AMauual. Prlee, £3.50.

The Cornice Work Manual. Price, $3.50.

The Manual of DBusiness, and the

MANUAL OF RECELFTS, 240 pages, cloth, price
$3.50. Tells how the varlous lacquers, brohzes,
golders, wvarnishes, alloys, cements, ete, are made,
Receipts for 119 differeut kinds of solder and the
voluminous index comprises 1,718 references. Pro-
cesges given will be found of special value to sheet
metal workers. In a number of cases the Informa-
tion is furnished by manufacturers or by skilled
mechanics, .

HARNESS MAKER'S COMPLETE GUIDE. By
O, . Martin. Gth editlon, 240 pages, cloth, pries
§2.50, One of the best text books on harness mak-
ing ever published. A complete key to lengths and
widths. Ninety different kinds of harness cuf,
welghed and made before your eyes, also all kinds
of strap work Illustrated. A vast avalanche of In-
formation that cannot be fonnd anywhere else. Thia
work combined with an apprentice all that is needed
to produce a first-clasz cuatter that will not waste
leather.

PHACTICAL BLACKSMITHING, compiled from
the practical artieles which have appeared during
the last few years in the columns of “The Black-
gmith and Wheelwrlght.” 4 volumes, cloth, prive,
each, $1. Treats of the detalls of the practical
appliention of the trade and is suitable for those
wishlug to establish the trade ng well as for those
advanced in the art. The only book of the kind In
the Ilangnage, Volome I treats of anelent black-
gsmithing, tells how hammers should be made, ete.,
ete. The chapters are: 1. Ancient and Modern
Hammers; 2. Ancient Tools; 3. Chimneys, Forges,

Fires, Shop Plans, Work Benches; 4. Anvils and
Anvil Tools; 5. Blacksmith's Rules. Vol. II, In T
chapters. In Chapter 1, treats of lron and steel,
wrought Iron and steel, rotting and erystallization
of iron, heating steel, 'Ll.‘ﬁtlﬂ% fron and steel, treat-
ment and working of steel, hardening steel, restor-
ing burnt steel, cold hammering lron. In Chapter 2
may be found severnl ways of making these tools
and Chapter 3 tells how to make all kinds of chisels,
ineluding clipping and eold chisels, Chapter 4 treats
of drille and drilllng, method of making several
styles of drill presses.  Also an article on drifts
and drifting. he principles of fullering may be
found in Chapter 5, with pumerous examples, The
prineiples on which edged tools operate found in
Chapter 6, with hints on the care of miscellaneous
tools. Chapter T Is a contlnuation of Chapter 6, and
with each description of the method of making are
{llusterations. Volume ITL Even more useful and
Instructive than two previous volumes, Chapter 1
gives blacksmiths” tools, thelr presecvation, bench
tools, tongs, tools for farm work, tools for holding
low bolts: Chapter 2, wrenthes and thelr use;

hapter 3, welding, brazing and soldering: Chapter
4, uzes of steel, tempering, hardening, testing, ete.;
Chapter 5, hand forgings; Chapter 6, making of

chain swivels: Chapter 7, plow work. Volume IV
completes the series and like fts companion vol-
umes, contains very muoumeroons fllustrations. L!h:j:lv
ter 1. Miscellaneous carviage irons, hammer signals,
e¢te. Chapter 2, Tires, cutting, welding, bending
and setting; how to make a tire; heating furnace.
Chapter 3. Settiug axles, axle gauges, thimble skelns,
ete, Chapter 4. Springs, how to make and reset;
different ways of welding,. Chapter 5. Bob sleds.
Chapter 4. Tempering tools, Chapter 7. Proportion
of bolts and nuts, forms of bheads, ete. Chapter 8.
Working steel, welding and case hardening. Chap-
ter 89, Tableg of lron and steel, Including size of
irom and different forms used by carriage, wagon
and slelgh makers,

GUNSMITHS" MANUAL. Large 1Z2mo, 4 pages,
illustrated, cloth, price $2. To be found here are
deseriptions of guns and pistols; fitting up a shop;
genernl gunsmithing;, taking apart, cleaning and
putting together; tools required, how to make tools,
the work beonch, working io iron, steel, copper, brass,
gilver and wood; gon stocks, gun barrels: tools for
breeching puns: tools for chambering breech load-
ing barrels; browning and receipts for browning:
valuable miseellancous receipts; powder and shot;
Judging the quallty of guwns; using the rifle; using
the shotgun; using the pistol; vocabulary of chem-
feals and substances used In varnisheg, ete: calibres
of guns; rifling, twist of rifles, ete.; directions for
taking apart and assembling guns, ritleg and pistols.
In fact, a complete practical guide to all branches

of the trade,
JAPANNING AND ENAMELING., By William
pages, Hustrated, Svo, cloth,

Norman Brown, 52
price §1.50. Contents: Enameling appllances and
apparatus; japans or enamels; to test enamel for
lead Japanning metals; Japanning tin; enameling olid
work; for cast Iron, copper cooking utenslls, stoves,
ete.; paintg and varnishes for metallic surfaces-
bhacking for fron; processes for tin plating; galvan-
Izing; metal polishes; colors for polished brass: a
golden varnlsh for metal; painting on zine; ecarrviage
varnish; japanese varnish and its application.
PRACTICAL MANUAL OF HOUSE PAINTING,
GRAINING, MARBLING AND SIGN WRITING.
By Ellis A. Davidson. 12 mo. 394 pages, price $I.
Full information on the processes of house paintin
Iin oil and distemper, the formation of letters an
practice of sign writing. the principles of decorative
art, a conrse of elementary drawing for house paint-
ers, writers, ete., and a collection of usefol receipts.
Its fillustrations are colored plates of woods and
marbles, and numerous wood engravings.

PAPER HANGERS' COMPANION. By James
Arrowemith, 108 pages, price, £1. Practieal op-
erations of the trade systematically laid down, with
coplous directionos preparatory to papering; preven-
tions against the offect of damp walls; the various
cements and pastes adapted to the several purposes
of the trade:; and observations and directions for
the paneling and ornamenting of rooms.

PAINT AND COLOR MIXING. By Arthur Sey-
monr Jenuings, 300 pages, [Hustrated, cloth, price
£2.50, Palnters, decorators and all who have to
mix colors will find this a practical handbook. Con-
taine 72 samples of actual paint and more than 400
different color mixtures, with hints on the testing of
colors. Mr. Jennings bhas incloded sample cards
showing 48 different colors with thele correct nomen-
clatures and has described the method of mixing not
only these but almost every other eolor that a client
would be llkely to describe to a palnter. A chapter
devoted to brushes and useful and practical hints
and reeipes,

PAINTERS' MANUAL. 16 mo, Price, GLlc.
One of the most complete guldes to a1 mechanle
trade that s to be found on the market. Gives
complete and comprehengive rnles for house and sign
painting, graining, varnishing, polishing, kalsomin-
ing, pering, lettering, staining, gilding, glazing,
silvering, analysts of colors, harmony, contrast, phﬁ-
osophy, theory, and practiee of color, principles of
glass stalning, ete.  Including a new and valunahble
treatise on How to Mix Paints. To the learner the
book is simply Indispensable.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.
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MANUFACTURERS WANTED

To Make the Following Articles:

Popular Mechanics has received during the past month inqguiries from parties desiring to
contract with responsible manufacturers for the manufacture of the following
articles. In corresponding be sure to give the Inquiry Number,

Nao,
Mo,
No.
No,

Na,
Nuo,
No,
Nuo
Mo,
N,
N,
Nuo.
Na.

N,
M,

, 1012—SHADE ADJUSTER:
. 1013—UMBRELLA CARD

. 1018—LIQUID COOLER:

. 1019—PATENT SPRINGS:
. 1020—TOY
. 1021—PATENT TRACE LOCK:
. 1022—PRONGED WASHER:
. 1023—MECHANICAL TOY:

2. 1024—COMBINATION MEASURING INSTRU- |

Wants 10,000,
ATTACHMENT:
Winis 10,000,

1014—FTRING CUTTER.
1016—BRABS PUMPS: Wants 250
1016—HYDRANTS: Wants 500,
1M1 T—ABRADING MACHINES: Wants 6.
Wants 1040,

Wants 1,000 pairs.
GUNE: Wants 1.000.
Stampued.

Stampred.,

MENT,

1025—CURTAIN HHIOLDER: Wants 10,001,
1026—8TOVE PIPE FLUES: Wanis 19,000,
102T—GAME APPARATUS:
1025—WO0D PARTS
TRANSMITTER: Wants 100,000 sets.
1020—8HAFT TRON: Wants 100,000 pairs.
1030—METAL ADVERTISING DEVICE.
10231 —MEASURING TAPKE HOLDER.
1032—HORESE DETACHER.

1033—PAPER AND

Wants 100,000,
FOR

PENXCIL HOLDER.

13— PEANUTPICKINGMACHINE: Wautss, |

1035 —CHALK HOLDER:
W3I—MEAT HOLDER:

Watts EII'I'II-I‘I.

Wants 5,004,

103 T—ECONOMY MATCH BOX: Wants
LA, 0,

INIE—REAMER: Wants 200,

103 6—CASH REGISTER MECHANISNM:

Waonts 100,

Wanis 10,000 doz. |

PACKAGE |

No, 1040—HOSE DETACHER,

No. 1041—GARMENT SUPPORTER.

No, 142—PATENTED CLASE.

No. 10— EXERCISING MACHINE,

No. 1044—OUABOLINE BURNER FOR WASHING
MACHINE.

No. 1045—CALIPERS: Wants 1,000,

Nuo, 1M—SPECIAL PARTS: Wants 500,

No. IMT—NEWSPAPER WRAPPING MACHINE.

No. 1045—WORK HOLDER FOR MACHINISTS:
Wants a0,

No, 1048—BUTTERFLY CATCHERSE' GUN:
Wants 1,000,

No. 1050—TORTABLE FIRE ESCAPE: Wauts
100,

No, 1041—B0BBIN . WINDER @ ATTACHMENT:
Wants 100,

| No. 106—SAND BLOCKS: Wants 100,000,

No. L6 —DETACHAEBLE AWNING FRAMIE
FIXTURES: Wants 1 dog,

No. 104—BALESMAN'S S8AMPLE OF CEMENT
BLOCK MACHINE, Also Full Slze
Model

No, 10456—NUT LOCK.

No. LhG6—ETUMP EXTRACTOR.

No, 1058—C0OHN HARVESTER: Wants 100,

No, 109—GRADING AND DITCHING  MA-
CHINE.

No, 1060—WRENCHES: Wants 1,000,

No, 1061 —GRANITE COFFHEHE POT.

No, 1062—COTTON HARVESTER: Expects Them
to Cost About swg, Each.

No, 1063—MUSBIC CHART, ]

For Details Address

“INFORMATION BUREAU,” POPULAR MECHANICS

JOURNAL BUILDING, CHICAGO
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Mllllons in Oil

To make BIG money on a stock investment buy a good prospect when the stock
is low in price. If you wait until it pays dividends you lose the biggest advance
in its value, and will have to pay a premium. Stock in the New York and Western
Consolidated 0il Co. can now be bought for 40c. a share, par value $1.00. In six
weeks it has gone from 25c. to 40c, and will undoubtedly be worth $1.00 by July
1st, when we expect to commence paying monthly dividends. Don't wait a minute
to write for our booklet “To Obtain Success,” and full particulars of this unquestion-
ably the most profitable enterprise offered in many a day. Another advance in price
is likely to occur any day.

We own nearly 6,000 acres of the richest proven oil lands in Ohio, Indiana,
Indian Territory and Oklahoms, and are now producing over $8,000's worth of oil a
month. Our production from now on will be limited only by our ability to drill
wells. We are now selling stock for this purpose.

The New York Mercantile and Financial Times ends a two column
article in their issue of March 18, 1905, by saying :

The Mereantile and Financial Times has carefully examined into
Ioth the property and management of the New York and Western
Consolidated Oil Company and strongly commend them to the invest-
ing public, The Hon, M. D, Shaw, vice-president of the company, has
Lz many yvears' experience in the ofl business and is regavded as one
of the most expert oil moen in the country. He hag made millions in
the business, E. .J. Miller, secretary and treasurer, has just resizned
his position ns United States surveyor of customs, to devote his whole
time and attention to this enterprise. Mr. George W. Dun, publisher
of the Columbus, Ohio, Citizen, a newspaper publisher of recognized
integrity and ability, aud W. C. Wallace, cashier of Columbus post-
office, are alzo on the directorate, In ench State and Territory the com-
pany's property is located in the heart of the best oll producing sec-
tions and where the hicghest grade oil 18 found.

S0 well do we think of this enterprizse that we have personally
hought a large bloek of the stock, believing it to be an execeptional
opportunity for safe and profitable investment., The stock will un-
doubtedly be worth a dellar a share within six months.

Since the above was in type we have purchased the Goings farm of 130
acres near Muncie, Ind., on which there are 8 wells producing about $7,000
worth of oil a month., Dividends are now assured at an early date.

It is not uncommon at all for companies operating in above fields to pay their
stockholders 100 per cent dividends, some paying as high as 1,000 per cent, few less
than 20 per cent.

NEW YORK @ WESTERN
CONSOLIDATED OIL CO.
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MAKE YOUR OWN LIGHT

A complste mant fur maKing '.ru;‘n-
own Electric ‘Tﬁ boy can start it.
—_ Requires no nit-ntin

%-h. p. Gasoline Engine, 6 Light Gene- & & The most Perfect Small
rator, 200 feet Covered Wire, 36 feet Lamp . Engine Ever Built
Cord, & 16-Candle Power Lamps, § Sockets, [ -

& Rosettes, § Porcelaln Tubes, 50 Porce- [= : Fogel | STRONG DURABLE
lain EKnobs, 2 feet Cir. Loom, 1 Swltch | = = | - 1
Fuse, SBolder and Tape. The above com- - SIMPLE POWERFUL
plete and perfect outfit Is offered at a 3
price =0 low you cannot afford to burn oil. ; 5 \ i Mounted on solid wood
HBend for descriptive circulars ‘ : base. All connections

made and ready to run.

JUNIOR ENGINE WORKS, Chicago

Dear Sir:—Would you be open for an investment which will yield, with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 75 per eent—which means 614 per cent a month.

When I gay investment, please understand that I do not mean a gambling proposi-
tlon, such as stocks and grain speeculation, or horse-race betting, nor anything which
requires yon to buy what you do not want, or sell what you have not got.

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity
products produced by nature, and in turn manufactured into commercial necessities, for
svhich the demand always exceeds the supply.

As a representative business man, I fully realize the annoyance of receiving unso-
Heited literature and advertizing matter of unknown propositions,

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your
consent, and for that purpose I attach this coupon, which explains itself. If agreeable,
and you are open for a propogition which will produce all that I claim, kindly sign and
mail it.

THIS COSTS YOU NOTHING BUT THE FOSTAGE, AND PUTS YOU UNDER NO
OBLIGATION.

In closing, permit me to say, that the men at the head of the corporation which I
represent are men of great wealth and undisputed commercial integrity.

There iz not a single questionable feature in the entire plan.

May I hope to hear from you by return mail?

Very sincerely,

L. C. WELTON, 59 Clark St., Chicago.

COUPON -

Dear Sir:—Youn may send to my address full details of the proposition you refer to.
I will earefully consider the matter, and, if interested, will write you further. This with
the distlnet understanding that I am uunder no obligations,
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TheWARNERLITTLE WONDER"

~ A Complete Grinding
and Polishing Outfit

Indlapensahle for home and general
e, Buaves hoare’ of time nnd makes
silverware and cutlery shine like new. :
a— Bhurpens r_--du-- tods of U¥Ery d{'-l.'l'|-||1 iom, )
BYIT shears, knivis, hatchets, et Vill run n
- small dynemo, sewing muching or ot hee
ight machiners, In evers |
home this maotor will fill a
long felt want., Dentists,
doctors, botehers, coonks, B
iewelors, carpentors, |
plumbers ond mechanies §
wenerally will find this
maching of immenss valne,
Pricecomplete, including §
emery wheal, pulley whesl
Ihf-.lrlﬁll'l“.l:lr tﬂl!;ﬁ-ﬁ]?".‘"‘lntl e |
u NDE Nt | istiine
Fh‘?“hp and sticks of silver and Inf,u-.-J p:.lf.
ishing composition .. K 8
M obor nbinebes dreily topmndard ees e Bugeed a2 Ly
TeEE 4§ our "Ekiverms | @ s i dmasth fansst
Atsalumtely pracilml. Thls 19 miote
iny smil we wil bebeetfally refund your moser | Fonmels- S0
faciory #u you take tie chatees. . Baukiet glving Fal] de 2
scription senEfree.  Uorrespopdesce wich den’ess solSeited. §
Bend ehel or et arder 10 B

WARMER MOTOR CO., Flatiron Eidg.
Dept. 14 New York Oty
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_ﬁand Made
BO-RAS-IC

| Razor

These Razors are Honed
and Set Ready for Use

Ench razor accompanisd
by guarantee

On Sale for a short

A limited supply
time only.

| One Razor = > $1.00

Smith @ Hemenway Co.
2906 Broadway, - NEW YORK

DEFT "R"

|
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. Mechanics,

s,
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Stationary

Engineers, Farmers anda

Factory and Shop Employes

| need—a

Good,
Durable
PocHKet
Hnife

which embodiea the
following

EIGHT ADDITIONAL
. —TOOLS—

Alligator Wrench, Wire Pliers, Wire Cuatter (will }
cut harbed fence wire), Hoof Hook (can also be
peed for o packing hook about the engine), Serew )
Diriver, Serew Bit, Swedging Awl, and Leather)
Panch, The blades are tempered to '.'-'ilh.--=t:1::d}I
hard usare and are made of the best §5 carbon )
cutlers’ =teel »

These tools are needed slmost every day, and}
vou 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‘.g
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Here is just what yﬂ-ug
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in stock. l
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oo THE BOWSER |

L Rl - L
Handles
All
Grades
and
Kinds
of
Lubricating
Qils

——

SINGLE BOQUARE CARINET

NO WASTE, NO OIL - SOAKED FLOORS

Tha "OILER" is sxsctly flled
AT ONE STRORKE: thire is no
overflow,

Fifty Different Styles. Send for Catalog XIl.

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




