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| A Wrench and Thread Cutter

Frosted Nickel, Non-Rusting, Style “A,” 75 cents, Mailed
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Should any wrench prove defective it will be REPLACED FREE OF CHARGE,
| Material and workmanship in this wrench warranted perfect in every particular.
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Folds in Five Seconds
THE FULTON FOLDING GO-GART '\ S

Most Modern, Practical and Convenient Type of
- Child’s Carriage.=

RONGLY 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 city write. Send dealer's name. WE WILL BEE YOU GET ONE.

Fulton MManufacturing Co. a: N. Etizabetn st., Chicago

et - __H\_ f,_';:: el
@ T N\ l.\ - ‘:“ are the recognized standard for accuracy, work-
& manship, design and finish, Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays
I to use GOOD tools. You oet a better quality of bread and a good deal
- more pleasure.

USE STARRETT TOOLS

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

L. 5. STARRETT

to have.

THE L. S. STARRETT COMPANY

ATHOL, MASS,, U. S. A.
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is made from
Patents than from
any other class of

Investments. . .

IF YOU HAVE A GOOD INVENTION
SUCCESS SURE sty sesismss
AND BUSINESS ABILITY.

THE FIRST STEP

If you have made an invention and contemplate applying for a patent, the first
point is to learn whether your idea is new and patentable, Do not depend on the Tact
that you or your friends have never seen anything of the kind. Send us a pencil
drawing, showing plainly wyour invention, and write out a deseription of its con-
struction and operation, as well as you can. 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 inventions resembling yours, and for inventions in which similar mechanieal
constructions or principles are used. If a patent is found for an invention exactly
like or closely resembling your idea, we will send you a copy of such a patent.
If nothing is discovered to prevent getting a patent for your invention we will so
advise you.

The charge for this service, unless otherwise agreed upon by speclal arrangement,
is five dollars. Thiz examination is an important step in connection with every
patent application and requires great eare and skill. An incompetent attorney may
overlook a patent which closely resembles or completely anticipates your inventlon, or
he may not know where to look. A dishomest attorney will purposely fail to find an

anficipating patent in order that he may get the fee for preparing the applliecation.
The inventor !5 the loser in either case,

WHAT A PATENT COSTS
as to novelty and patentability of an inven mination
or £ arhay Mool vl ummmon ST o e alinoy ey er orongl Y $5.00
Preparing official drawing—onesheet - «ovv.oouviiiiin iiiiiiiiiiiiaiii i 5.00
Preparing Oath, Petition, Specification and Claims............cooiieniiiiinaat. 15.00
First Government Fee .. ... oot i cirneenns e eens B L1 1
Prosecuting application forpatent.................... RPTRpp— | X
Total cost of application, first Government fee, official dﬁ.w A all
s paeti St aoelication b Patat oifi'umg F"Pﬁ.'f?].g....fa.?.e.r.’ 45.00
Within six months aitcrthcappﬁcaliou has been allowed, the Government charges a
final fee of .. ... cov i ittt it iir e ssae e taa et 20.00
Thus the total cost of a patmtfotaaimplein\rmtionh PRSP REY < J.  |
L |

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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PATENTED IN UNITED STATES, CANADA, rRANCE,
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Will Remove “Neverstip' and “Rowe'" Calks \'I:':jil!_;ar: : tuTrl: :;nﬂl‘rﬂlﬂ. it

70,554

FEBAREE
FAY M2

wanited.
Best Wren This wreneh shounld be In the tool box of every mechaniec. Will be malled on
Fnr\Iutnfnlegf recelpt of £1.00. Better ordier one today.
Has More Uses Tlu.n Manufactured by

Any Wrench Nade 0e HawHKeye Wrench Co., Marshalltown, Ia.

Dynamo and Motor
Bargains

We carry in stock over 600 machines
in all sizes from % to 100 horse power,
both new and second hand, =l guar-
anteed. Small factory equipments our
specialty.

NO ONE

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

WE CAN KILL THOSE

IGNITION TROUBLES

DURO BATTERIES ARE THE MOST
DURABLE, COMPACT and EFFICIENT

The Only Way of Obtaining a Mileage Guarantee

Chicago Battery Co.
1421 Michigan Avenue, Chicago

Guarantee Electric Co.

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

CHICAGO
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HERE |T I S JUST WHAT YOU WANT

APOCKET FLASHLIGHT
Haa thonsands of flashes for thousands of uses.
The handiest lHght you ever geed, Is always read v,
A push on the button gives o bright flash, may

inn collar full of gas or lighted in keg
powder without dange r.

CENTS I2%FA%s
89 POSTAGE
Pocket Flashilght with spoclal finish and leas, = $1.25
E:tra Batteries S, FEleo, Bieyele Lamps $3.50
xtra Bulb 5. Flee, Searf Pin 1.60
[ I.ll:ldr]r_ lFlm'!llt g2, 00 Eleg, Night Clock 35‘]
e, Hange Lighter 1.56 Elec. Candle 400
Elee, Walking 4|.J:|.l.~ 6.00 Elee. Yacht Search

Eles. Qarviage Lip, 500 Light 500
Night Light and Watch Stand $3.50

Our Catalogue of Interesting Electrical Novelties FREE = & lighting plant,
NORTH SHORE ELECTRIC WORHS, Dept. K, s = Henilworth, I11.
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all kinds of
Electrical Gooxds and can furnish
anything from » push button to
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NEW EDITION NEW EDITION

POPULAR MECHANICS
| SHOP NOTES for 1905

EASY WAYS TO DO HARD THINGS
OF DAILY USE TO EVERY MECHANIC

“Worth its weight in gold,” writes one.
% Best book I ever had,” says another.

REVISED AIND ENLARGED FOR 1905

Compiled from the “Shop Notes” Department of Popular
. + » Mechanics, up to and Including December, 1904 . , .

200 Pages : : : 385 Illustrations

“INDEXED SO YOU CAN FIND IT”
FOR SALE BY ALL NEWSDEALERS.

PRICE, POSTPAID, - - - - - - - 50 CENTS

r— —

POPULAR MECHANICS
Journal Building, CHICAGO
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Peabody,
Houghteling
& Co.

1122 First MNational Bank Building
CHICAGO

Offer an unusually choice list
= of high-grade

Bonds & Chicago
~ City Mortgages

in convenient denominations
of $500, $1000 and up, netting
from 4 per cent. to 6 per cent.,
and on account of their conser-
vative and non - speculative
character specially suited to
the investment of——

SAVINGS AND
TRUST FUNDS

Send for Our Lists

Machinist to Designer

Such has been the advancement of
Charles Kuderer, of Monongahela, Pa.
Mechanical

When he enrolled for the
Course in the Inter-
national Correspondence
Schools he was working
as a machinist. Through
the knowledge gained in
the Course he is now
employed as a draftsman
and designer by the
Easton & Glover Engrav-
ing Co., New York City.
His income has been
greatly increased. He
says he owes his advancement entirely to
our training.

What we have done for Mr. Kuderer we
have donme for thousands of others who,
desiring to better their condition, have
used the I. C. S. as the medium to increase
their income,

We teach all branches of Engineering;
Architecture; Mechanical Drafting; Book-
keeping; Stenusgmph ; Ad Writing, French,
German, and Spanish (with Edison phono-
graph).

Write, stating which Course interests you,

International Correspondence Schools
Box 872, Scranton, Pa.
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THE “RELIABLE ROUND TRACK
DOOR HANGER”

By
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You knew how the old-fashioned Door-Hanger stioks
Ours Wil Not Bind
Ours Cannot be Deralled

Let Us Tell You About It

WRITE FOR CATALOG AND PRICES

ALLITH MANUFACTURING CO.
120 South Green Street, Chicago
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Floated a Brick House Down the Allegheny
River.

Passed Through Storm and Floeod,
but Fell Not.

Bridges,

A two-story brick house, sixty years old
and weizhing over two hundred tons, was
recently moved from Sharpsburg, Pa., a sub-
urh of Pittsburg, down the Allegheny river
for a distance of five miles to the plant
of the H. J. Heinzg Company at Pittsburg.
Aside from the age and structure of the

Over LocKs and Under Low

riached the movers heaved a sigh of relief,
though the worst was yet bhefore them,
Before anything fuarther could be done a
severe flood rese and swept the country,
dooming many buildings in its path. The
aold brick house was snrrounded by seething,
pounding waters to a depth half way to its

Towin® a BrickHk House Down the Allegheny River

hionse the moving was effected against seem-
ingly insurmountable abstacles and was cer-
tainly a feat of its kind.

The house was lifted by means of Jacks
and placed on blocks and rollers. From the
very ontset great diffienlties were encoun-

tered. Between the housze and the river was
800 feet of =oft, marshy ground, appar-
ently without bottom, and every moment

it seemed that the old building would col-
lapse, When the water's edge was at last

seeond  story, and stood midstream and al-
most iaecessible. The Dlocking and rollers
were weizghted down with steel rails and im-
mens=e heams to prevent its being washed
WAy,

At last the waters abated sufficiently to
permit the work to proceed. The house was
moved down the river bank and lowered
npon a huge coal barge.

The barge was fifteen feet below the level
of the bank upon which the hounse stood.
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Ready to Move

Huze blocks and timbers placed in rows
rested on jacks in the bottom of the boat.
A temporary foundation was built npon this
and when the top was on a level with the
bank, a bridge was built extending from
the land to the boat. Over this Lridge, the
house was rolled and then it was slowly
lowered until it rested upon the bottom of
the coal barge, Then glowly the downstream
trip procecded. the barge heing towed with
great caution. Strong steel cable bands
wirdling the walls protected the old house
from shocks.

In the four-mile trip there were four low
bridges which must be passed under, and
in each instance it was necessary to seattle
the barge., That is, the bharge was sunk to
a sufficient depth to allow the house to pass
under clear of the bridge, by letting in suf-
ficient water for the purpose. After pass-
ing under the bhridge the water was pumped
out. At one bridme the house had to be
lowerad six feet, The next excitement was
met in lowering bharge and housze through a
lock. This wa=s successfully accomplished
and the river trip completed without dis-
aster.

In the final move to its new loeation it
wis necessary to cross the three tracks of
a rallway system in just one hour. This
cloge time =schodule was conformed with,

Moving onto a Coal Barge

MECHANICS.

and an exceptionally clever piece of work
wias finished without further adventure,

The old brick house had at one time been
the homestead of Mr. H. J. Heinzg's parents
and the business of the company was started
in it in 1869, and it was moved purely as a
matter of sentiment, The bouse wis built
in 1854 by Mr. Heinz's father, who was at
that time a brick manufoacturer and general
contractor,  The work of moving it began
on the second of one mouth and was com-
pleted on the fourteenth of the next, a little
aver one month's time,

—H.-‘-__
MORE OFFICERS FOR THE NAVY.

The number of officers azsigned to United
States ships Is only about half the number
assigned to vessels of the same elass in
Englsh, French and German navies, ad iz
inndeguate, says Rear Adwmiral George A,
Converse, chief of the Bureau of Navigation,
Admiral Converse savs that vnsatisfactory
and dangerons conditions arise from having
too few officers; that some of our hattle-
ships have leutenants as ordnance officers
and others have ensigns and midshipmen as
wateh and division officers. He recommends
that the number of lieutenants be increased
from 350 to 600 and the number of lientenant
commanders from 200 to 300,

-

CONSUMPTION OF RUBBER GREATER
THAN ITS PRODUCTION.

Last yvear 60,000,000 pairs of rubber boots
aml shoes were manufactured and sold, This
ig a single item in the demand for a great
commercial commodity which enters into the
composition and construction of thousands
of necessary articles, The demand for rul-
e hag been inereased by omany tons in
recent vears by its use for vehicle tires,

It is said that the production of rabler
ig increasing rapidly and yet oot in eatio
to the inerease in itg consumption. Conse-
quently prices are going up, and rubber costs
more than it ever has before, being quoted
at $1.20 to $1.22'% per pound. This is n
startling Increase over o few months ago,
In 1880 the highest price for pure Para rub-
er was only 50 cents per poand,

FIVE-YEAR SUBSCRIPTIONS.

Send $3 and get Popular Mechanics five
vears., This offer is made in response to
numerons requests. Address may be changed
as often as desived.
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Queer Craft That Cannot Sink

Four Sailors Six Months in Crossing the Atlantic in 18-Foot
Sail Boat

sl B o

The

“In appearance a eross befween s Rughy
foothall and a well developed hen's ege,”
i= the way the editor of Sail and Sweep
tersely pictares o o=t remarkable little
craft.  The “Vreaad,” built by a daving Nor-
weszinn sailor, has  recently  reached our
shores after a sformy voyige aeross the At-
lantic. The queer little hoat is only 18 feet
long, 8 feet wide, amd & feet deep. It is
built of W-inch boiler plate and will earry
44 tons. In smooth water just one-half the
oat is exposed.  Just above the water line
is a guard rail such as seen on towhonts and
stomners; this reduces the rolling motion:
she algo carvies a conterboard, The helms-
man is stationed below deck: in fact the
erew seldom eome out of the “hold,” for to
do so0 would mean being swept off into the
seqt.  The interior iz padded, and during =e-
vere storms the men east themselves into
bunks to prevent being pounded to a pulp.

The one mast is of hollow steel, 20 feet

“Vraad'" Cast Up On the

Beach at Gloucester

longz; the sail =preads 250 square feet. Capt.
Abe Brude. who desizned amd built the craft
at a cost of $600, says they left Norway on
June 27, 1904, amd were washed up on the
beach at Gloweester, Massz,, during the great
storm on January 7, 1905, A few days be-
fore thiz unseamanlike landinz was made,
the “YVeaad™ unshipped her radder, and the
erew conld «do nothing in the way of repairs
or steering with an oar on account of the
storm. The boat was uninjured and had not
lenked n drop when the crew cmerged on
the beach when the tide went ont.
R

A new earben silicide, second in hardness
only to the diamond, hasg heen discovered in
the residue of molten iron from a meteor
fonmed in the Canyon” Diablo, Ariz., by Dr
Henri Moiszan of Franee. The experiments
wore earried on by menng of an electrie fur-
nace, The new substamre—was noumed “Mois-
sanite” in houor of its diseoverer.
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The Largest Turbine in the World

Weighs 182 Tons — Furnishes 10,500 Horse Power — Power Plant at
Shawinigan Falls, Canada

The largest turbine in the world, 30 feet
higli, 32 feet 214 inches wide, weighing 182
tons, tauking 395,000 eallons of water per
minute, amd furnishing 10,500 horze power
was recently placed in the power plant of
the Shawinizan Power Company, Shawini-
gan Falls, Canada.

It Is of the hovizontal shaft type, the
water entering below and flowing  ont
through two draft tubes, one on each side.
The golid forged stee]l shaft weizhs 10 tons,
iz 22 inches in dinmeter in the middle, tap-
ering to 10 inechex in dimmeter on one end,
amd to 16 ineches in diameter on the other,
The shaft bearvings are 27 {eet apart. The
rotating part of the wheel or “ranner” iz of
bronze, weoighs 5 tons g mder a head of
125 fo 135 feet of water makesz 180 revolu-
tions per minute.

The water nsed for thiz ereat wheel at its
full eapacity would make o river 100 feet
wide and 9 feot decp. flowing at the rate of
60 feet per wminute. This  water 8 re-
ceived at the wheel by an intake pipe 10145
feet in diameter,

A special route with bridees hizh enonzh

to allow the massive parts to pass. had to he
selectedd for shipment and five flat ears and
one box car were required to carry the tur-
bine,

The Shawinigan Power Plant is on the St.
Mauriee river 84 miles from Montreal. At
this point the river rans for about 1,000 feet
in a chanpel 600 feet wide amd 20 feet deep,
from the upper ke to the edge of the falls;
g0 that the power estimated from o head
of 135 feet ranning at 35 miles an hour 18
125,000 horse power,

From o village five vears ago, Shawinigan
iz today a eity of 5000 people. On Feb, 3,
18903, with a plant of 18000 lhovse power,
power was frst traonsmitted fo Montreal. In
Maw, 1904, the 10500 lorse power tarhine
descrilval in this issune was ordered. built
amd put in place in the short period of five

nuiths,  OF the 28,500 horse power now de-
veloped Montreal gets 100,000 horse  power

for lighting, railways, and other power pur-
poses,

Three overhead cables, each composed of
seven No, T alnminnm wires, carry the ear-
rent. “stepped ap™ Frome 2,200 volts, gquarter

Head Race, 125 Feet Above the Power House
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phase, to 50,000 volts tlwee phase. The eca-
bles are carried, one on the pole, and two
on southern pine cross-arms, the poles heing
of cedar, The cables arve fastened to insu-
Entors copalde of standing 100,000 volts and
are arranged in the form of an equal-sided
triangle, each side being 60 inches, At
Montreal from “step  down”  transformers

Courtesy of the 1. B Starely o, Prllsdelphis
Erecting the 10,500 H. P. Turbine in the Shop

the eurrent goes to motor generators which
chiange [t from 30 cyeles to GO eyeles, The
loss o sending the current 84 miles when
B000 horse power is delivered at Montreal,
i= a little less than 1-3 or 2000 horae power,
Another 10.000 horse power line to Montreal
is being built and plans for a third are now
being drawn.
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. HARVESTING ICE IN THE UNITED
STATES.

Millions of dollars are invested in equip-
ment for cutting aud storing natural lee,
amd the annual ice harvest is a crop of vital
importance.  The business is one about
which the geperal public knows very little.
The best cutting months are January and
February, doring which thousands of men
and teams are very busy, even with the
use of modern wmachinery, which has re-
duced the work to a secienee,

A thickness of 10 to 12 inches is pr ferred,
and the Dbest ice makes daring 3 con-
tinued cold spell, when the freezing pro-
ceeds eveuly amd prodoces clear iee free

Mew York Tongs. Philadelphia Tongs

from layers of snow or surface thawings,
In many plants the actual cost of cutting
and housing is less than 15 cents a ton.
This does not ine lude rentals of lakes or in-
terest on anything: simply the getting a ton
of ice ont of the water into the store houso.
The crop which has just been gnthered is
ane of the best in many vears,
panies always carry over from year to vear
a certain amount to Iinsure against a poor
crop, which  must always he guarded
agalnst, .

In a well equipped establishment the ont-
fit is surprisingly large, ineluding engines,
hoisting machinery, electric light plant for

Large com- .
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all night work, commodious boarding hous-
es, horses, and hundreds of touls of an end-
less variety. It is possible here to show only
one of a type; of tongs, for instance, there
are more than fifty kinds.

PN g
_—_

Sockel Chisel

_-_—

f.:m

Lhewabm Tork

 m——————————

Spditng Rad

=

Thige- Tined Needbe Bar

e LT
S

Knoh Handle o Thead Fork Rar

Sagrtong Chpnel  Wesiere Faners

Sl rm———;

Enob Hamidie Splinsg Fook

The first thing is to clear away the snow,
it any. This is done with serapers and
horses. In extremely cold weather ouly so
much surface is removed as can be imme-
dintely cut. The snow prevents too rapid
freezing,  Next the markers dreawn by one
horse each cut the lines of suitable width
and depth—according to the thickness of the
ice—until the field resembles a  checker
board. By means of augers a first hole is
made for the saws, which are worked by
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Dusstun Scraper

Mew Turk Bassiun Suld Claw
HMaristing Tungs Hudsting Tungs

Tappimg s

—

Towing Hook

Huuw Ax

Washingiun

e W

Jack Grappte. Ice Cleaver or Mack

Sieve Showvel

laml.  An open pluce is nuule ot the foot  howd sawing may sometimes he dispensed
of thé incline leading up into the house, with and the eakes broken off iy means of
and o channel opensd  extending out into  separating chiselg, having a steel binde 4
the field, where the crop is being cut. The  in, wide. 16 in. long, frmly secured at the
cukes are flonted by men using “puller” or end of a wooden handle 4 ft. 6 in. in length,
“shover” hooks attached to poles of suitable  The illustrations are self-cxplanatory,

lengths up to 18 ft. Each man has his own Iee houses would seem to be immune from
gpecial duty, and the work once sgtarted. fire; but do, however, hurn frequently, with
progresses with a regularvity and method of a total loss of house and contents. The

a factory. bnilding= seem gomd marks for lightning,
After the marker, follows the cutting  and thelr location far from any fire depart-
plows, which cut still deeper grooves, leay- ment, rvenders diffeult any effort to extin-

ing only a few inches for the men to saw  guish the flames, which strangely burn with
through by hand. When the ice iz thin the intense fury and rapidity.
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Night Signals Used by the United States

No International Code of Night Signals in ExistenceSuch System Would
Safeguard Thousands of Lives.

It is a strange fact that in this humani-
tarian era there is no international code of
night signals for nse on either land or sea
in existence.  Stranger yet, the merchant
marine of the world has no established code,
Eaeh nation has its secret plan or chart ad
the code book of it is carefully guarded,
and arrapgewents wade for its destruction

Igniting the Cartridge

should there be danger of its falling into
the hands of an enemy.,  On board o war
vessel the code ook has o plece of Tead tied
to its cover so that if need he to throw it
overboard it will sink.

There have heen many attempts to estul-
lish a simple international night signal sys-
tem. Day signaling is provided for, mirror
flash signals being used for long distances
and flags, disks awd zemaphores for short
distances, In 1873, when the White Star
liner “Atlantic” displayed rockets aml blue
lights as a distress signal and they were
mistaken as a salutation to o passing vessel
and the “Atlantie” was lost, the great nesd
for a distingnizhing night fignal sy=stem wis
folt., Most steamship lines now have sueh o
avatem whicli 18 registersd in the zovern-
ment bureau, and published in alwanaes,

The Cozton system was arcanged applie-
uble to Marevat’s nmmeral code of Aags then
in nge for day signaling and the system was
adopted Ly the United States navy, Zreen,
red and white heing the ecolors used. The
signal bas been greatly lmproved since first
constructed in 1840, 1t then consisted of
compos=ition fires put up  in  waterproof
Toxes, When one was to e nsed, the cover
of the box was removed, the box ploced
o a board and iznited by port fire, the dis-
play being made from 1he surface or deck.
Red, white amd blue were used at that time,
but after the 1859 patent, green was substi-
tatedd for hlue. as it waz more relinble as
then produeed. The color rompounds were
then put up in cartridge cases made of tin-
foil aud manila paper and a guick mateh at-
tacked. In its pext stage the eartridge was
placedd on a wooden  lunudle by means of
which it was held during the display and
then, in 1863, it was constructed for use in
the socket of a peeualinrly made pistol and
irnited by a percuszsion cap.  The United
States army us=ed this apparatus and in 1877
the United States navy mdopted the Coston
aerial night sizonal invented by H. H. Coston,
late captain of the United States Marine
Corps. The navy also uses searchlights and
the “Adoise sy=tem,” operated by a keyboard
turning on and off red and white ineandes-
cent lights,

Wi 1, Coston buproved the Coston sig-
nals by jgniting them by means of «a p?:l'-
eussion eap amd made a sienal combining
gerind and surface display. This was a great
improvement and the signal was adopted by

Coston Improved Holder

but this i= far from heing a satisfactory dis-
position of the matter,

“Rirnals of one or wore colors in the same
cartridge burning in soecession,” says the
American Shipbuilder, “do away with auy
chance of failure or misanderstanding.”
Among sueh signals, what i= known a=g the
“Coston night signals” invented by Benja-
min Frauklin Coston In 1840, Jepds, The in-
vention was not completed at that time, but
wias patented by the widow of Benjuwmin
Coston in 1859,

the United States. Franee, Italy, Denmark,
Holland and Brazil.

The Coston signal is efficient in any kind
of weather and can be displayed from any
Mace, amd iz distinetly visible at distances
of 15 to 20 miles, The United Statez pilot-
call sirnal used along our coasts s white,
rinl, white in suecession, the distress signal
redd, white, red in sueeession,  The Coston
signinl=  have warned hundreds of vessels
and saved thousands of lives and millions
of dollars worth of property.
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Thermit Welding, Its Principle and Execution.

Process Has Made Practicable

Long Lengths of Continuous Rails-

Involves One of the Most Important Scientific
Discoveries of the Age.

Thermit welding, or properly speaking,
the new science of aluminothermices, s now
generally conceded to be one of tlie most
important scientific developments  of  the
times, Ax 4 =cience it involves the chemi-
cal combination of oxyeen and aluminum
(two elements common to almost all parts
of the globe) in suell g manner as to pro-
duee. a tewperature egual to that of the
eclectrie arc. Metallic alnminom combined
under the proper conditions with many an-
other wetal and ignited will reduee the other
metal from its compound to its simple form,
For instanee, if it is combined with oxide of
iron amd dznited the aluminam wnites with
the oxygen of the oxide and forws alumi-
mim oxide (commercial  corundum)  and
leaves the iren free. The iron sinks (o
the Dottom and the slag forms the upper
layer,

Thermit, by means of which thermit weld-
inzg is pecomplizhied, i= o patented produoct,
obtained nnder thiz principle. The ther-
mit so produced may De lgnited in one spot
and combustion will proceed throughout the
whole mass, withont any outside heat sup-
piy and so genevate o very high temper-
ature.  The application of the heat 18 nsu-
ally by using siall erucibles for melting ou
the spot where the welding or repair is re-
iquired.

The process is extremely simple amd has
reduced the time required  for  rvepairing
fractures in large metal parts to a consider-
ibhle degree. ax the fractured part, no mat-
ter what its nature, may be repaired while
in place.

The moest important application of ther-
mit so far is for welding rail joint=. 1In
modern  trolley  rosd  eonstruction the

@l

e f Le

Fig. 1. Crucibles

continueus rall plays an important part, be-
ing used as the path for the return current,
By the use of thermit the rail ends may be
welded quickly and cheaply,

Thiz work has been carrvied on to a great-
er extent in Europe than in Ameriea, but
L= been wiatched with great interest by
engineers evervwhere,  One Awmerican ex-

Fig. 2.

Tapping Arrangement

pert pecommended it for nse on an important
track in Singapore. aauld in 1903 native labor-
ers welded 3,000 joints aud 20,000 joints
woere nude in 1904,

The outfit for welding o joint includes a
crieible, U, Fie 1, consi=iing of a sheet-iron
nntle lined with mngnesin. Many trolley
companics nsing thermit for welding on a
Laree seale mannfacture their own cracibles,
To do thi= the lHoing 15 tamped around o
cone suspended in the middle of the mantle
amd  the eroeible, with the  cone, s
placed in a furnace for two  hours and
slowly hrought to o glow heat, The bottom
is formed Dy oa bhard wmageesia stone, I8
provided with an exchangeable outlet, Each
crmaeible will stand about twenty-five -
aetions of the thermit proeess.. In owelding,
if & complete ott-weld of the head of the
rail i= required, rail-elamps oare necessary.
It not otherwise. The only other appara-
(= necessary is oo monkl bax, having two
parts, one for each side of the rail, which
firmly coclose amd G the eail, and provided
with channels for the thermit iron to ron
thronsh,  The whole ontfit can he moved on
# hand trock.

To weld o joint the il ends are first
cleaned of dirt and rust with a wire brush
and slightly warmed:; the mould i= then
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scerewed to the rail and the rims touching
the rail are smeared with elay, The crucible
is plaved on a tripod over the mould. The
magnesia stone in the bottom of the crucible
has an opening for the thermit when melted
to run throuch., This is closed by a small

Fig. 3. Weld in Side of Rail

magnesia stone ealled a “thimble” (F, Fig,
1). A tapping pin is suspended by its
gearfed end inzide the thimble and the top
of the thimble iz closed, first with asbestos
washers and then with a metal disk., This
fg rammed firmly in place with a hanooer
handle and then ecoversd with  magnesite
gand. Thiz prevents the thermit running
out too soon, The apparatus then appears
in arranrement as in Fig, 2,

All being  in readiness, thermit in the
proper quantity is poured into the erucible

POPULAR MECHANICS.

liguid steel sinks to the bottom of the ecru-
cible, a distinet layer of aluninum slag cov-
ering its surface. The weight of the iron
and this slag is the same, though the slag oe-
cupies three times as much cubic space.
The weight of the iron iz half that of the
thermit powder., As soon as the rveaction
is completed, the crucible is tapped—that is,
the tapping pin is sharply knocked upward
and the thermit iron, at a temperature of
5400 degrees Fahrenheit, so released, runs
through the thimble into the mould, around
the web and foot of the rail, melting them
amd forming one mass with them, The ligud
slag which follows the iron is diverted to
the top of the rail and brings it to a welding
heat. The heat is equal throughont, Three-
quarters of an hour are required for one
man to weld one joint without the use of
clamps, and each weld reguires from fifteen
to twenty pounds of thermit. As soon as
the molten iron solidifies around the rail
the mounlds are broken off and the weld i=
complete. Fig. 3 shows the side of 0 weldad
rail and Fig. 4 the operation of welding in
dctual provess,

The life of the track, it is said, depends
upon the life of the joints and until recently
Joints were expensive, as the cheapest
means of welding them required =o mneli
heavy apparatus—ceupola, sand-hlast
chine, clamps, dogs, moulds—all of

THE
wlhileli

Fig. 4.

g0 that its surface is level, and a pinch of
ignition powder iz placed in the middle of
it and lighted by applyving a Bengal storm
mateh. Chemieal reaction thus started is
completed in a half minute, and a pure

Welding Without Clamps

must be moved as the work progressed.

Dr. Hans Goldschmidt, of Essen, Germany,
who first brought the seience of alumino-
thetmics to an applicable basis, says that
for steam railroad practice it is safe to use
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Fig. 6.

200 feet of continuous rail with the proper
expansion joints between each section: that
for interurban lines 500 feet of continuons
siils arve practicable, and that in the paved
aren of a eity, where the rails are pract-
cilly coversd, the work can e carried on to
much greater extent and the welded joint
has an electrical conductivity greater than
the rail itselr,

Asgide from welding rails, thermit has been
used in an unprecedented manuer for rve-
pair work. In connection with marine en-
vineering this is especially troe. The stern-
pest of the Hamburg-American  liner  “Se-
villa,” 9,000 tons (Fig. 5). had a fracture
measuring 20 inches by 8§ inches. Under
ordinary conditions a new stern-post wounld
liave been necessary, the steamer being laid
up in dry doek for several weeks while the
new part was being fitted in. The part was
wilded with thermit, a erueible six feet hizh
Dvinge used and 700 pounds of thermit., The
reaction required but little more time than
for welding a rail joint., In another instance
o erankshaft on hoard a Rhine steamer was
repaired.  The steamer arrived in port at
tive p. m. of one day, and departed at ten
next morning,  In the meantime the 10-ineh
fracture in the crankshaft was repaired
with 250 pounds of thermit i one reaction.
Thermit was used also by  the Austrian
State Railway for repairing the spokes of 2
locomotive driving-wheel (Fig, 6). Each of
these repairs g notable, In that had it heen
made in any other known way it wonld
have required mueh time and expense,
while the fact that it is possible to make a
reliable repair in a broken crankshaft or

Repairing Locomotive Driving-Wheel

other important part in mid-ocean is of
prime importance, both to the commereial
world and the traveling publie,

Thermit is also used for welding thivd
rails aud for welding pipes while in position,
Fig, 7 shows a pipe in vertical position ready
for weldings.

Therinit itself is in the form of a powder,
g non-explosive  aml  owill woet  burn if

Welding Stern Post of the
“"Sewvilla™

Fig. 5.
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thrown on fire. It is only iznited Ly means
of the ignition powder provided with it. It
only burns where it touches, but is =0 hot
that it will burn a hole through an iron
Mate, the edzes of the hole being perfectly
clean, Workmen engaged in the nse of ther-

H
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Fig. 7. Pipes Ready for Welding
mit are obliged to wear smoked glass gog-
gles to protect their eyes against the in-
ten=e light aml heat,

Recently the Hartford Street Railway Com-
pany of Hartford, Conn., wsed the thermit
process For welding 162 joints on a  line
where the joints were low in many places
antl the strect along the track was paved
with macadam. The line is laid with 6-inch
eirder rail in 30-foot lengths on staudard
wooden ties placed two feet center to center,

The process wax new to the laborers amd
a little bhungling resulted ot first, but several
points which ecould only be learned in the
setual execntion of the proeess were hrought
ont. For insiance. it was found that the
more thorouzhly heated the emwds of the rails
were (Lv menns of a blowpipe) the smooth-
or the flow of the metal, so that it Jdid noc
spatter and burn the eail and that placing
the crucible on the all <ide of the rail as far
away from the rail as possible, greatly re-
dueed this danger also. Aoother important
discovery is that after several poarings the
asbestos washers cannof 2ecnre 8 jam fit he-
canse the magnesite lining at the bottom of
the crucible wears away, and the result s

that the contents are apt to escape too
guickly. This was remedied by cleaning out
the lining with an iron rod after each pour
and tampicge the asbestos waszhers down.

Thiz company greatly reduced the expense
of the process by substituting  cast-iron
moulds, made at the local foundry and cost-
ing $1.05 each, for the usual sheet-iron
monlds and nsing ordinary foundry dry sand
as filling instead of a mixture of half clay
andd half sand.

About every 1000 feet a slip joint—that is,
a joint left anwelded with fishplates hot riv-
eted to the rail and the ends of each plate
honded to the rail—was left to provide for
expansion amd contraction. 0Of the 162
Joints welded, =ix were spoiled in the pour-
ing, due wostly to the faet that the process
Wis 1new,

MaKing a Pour at Hartford, Conn.

The work was earried on in very cold
wgtfher when the days were short and by
a foree of fourteen men and an engineer in
charge, Twenty joints per day were weld-
. The total cost per joint under the con-
dition= existing at Hartford was about $5.
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The Undertype Engine

A Favorite English Type Made in Simple and Compound

rhe “Undertype” form of stationary en-
gines are In eonsiderable  favor anmong
English Imilders, and thousands of these
machines are not only in use in that coun-
try, but the export demand for shipment to
the eolonies, particalarly Twdia awd =onth
Afriena, iz great,

One of the strong claims for this type
= the =aving in =pace, and the rigidity of

Complete Power
the engine base frame, which i= Dbolted se-
curely to the hoiler hase, and thereby really
madde a part of it. One foundation serves
forr bath engine and Dboiler.  Both  simple
and componnd types are hoilt.

An idea of the power relative to weight
may e had from two examples: A nominal
3 horsepower, with effective 8 horsepower
has a eylinder dinmeter of 6% inches and

Plant on One

1i-inch stroke. making 165 revelutions per
winute.  This engine and boiler complete
weighs 4,600 pounds, A nominal 12 horse-
power, ¢ffective 34 horsepower, cylinder 12
inches, stroke 15 inches revolutions 125,
weizhs 12,100 pounds. DPressure 120 to 140
pounds,  The “ontfit” is complete. including
engine, bofler, feed pump and atack,

The advantages claimed. says Pnge’s Woeek.

Frame

Iy, Londlon—mued with ::nnﬂ‘ruusuu--—fm' the
undertype engine, may be summarized as
follows: Great =aving of time and expense
of fixing, Within a few hours of delivery,
even a 200-horsepower engine of this class
may he ran into position, and the bhoiler
filled up. little or no foundation beyond a
well hallagted and level floor being reqguired.
The welght of the hoiler and its eontained
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water are amply sufficient to secure the en-
sine  againsgt mwovement, without being
bolted down to the foundation, while the
boiler itsell is absolutely free from any
strains due to the working of the engine.

The space occupied in proportion to the
power developed, 1s considerally less than
for any form of stationary engine with sepa-
rate Dboiler. There are no exposed steam
pipes, hence dry steam is secured—an im-
portant advantage. The use of a brick
chimney is dispensed with, as the iron fun-
nel supplied with the engine ean be length-
enidd to suit any situation,

i e

STEEL MAKING IN JAPAN.

Japan is rapidly developing its own iron
mines, foundries and steel works, The gov-
ernment already operates  hmperinl  works
where plg iron, steel billets and steel rails
are turned out. The war has diverted the
manufactured products from those of an in-
dustrial character to munitions of war, and
legs money has been available for extension
of works than would otherwise have been
the case.

Nevertheless the enterprising little nation
iz steadily improving in the quality of its
iron produets and Inereasing it facilities,
The imperial works haz during the past few
monihs filled 266 orders for the army and
navy and rolled 25,000 tons of steel rail for
the Soul-Fusap, and 6,000 fons of light rail
for other purposes. The ores came from Jap-
anese mined. The smelter was opened in
April, but on account of being used too early
was ont of serviee during May and June,
Since July it bhas been in successful blast,
and the output of late has been 149 tons
of piz per day. A second =smelter was
opened in January of this year. The Bes-
gemer plant started up in May,

The Japan Times, Tokyo, from which the
foregoing is excerpted, says:

“Until recently ten forcigners had been
employed, but in March Inst nine of them
were released, leaving behind only one, At
present the foundry was not able to man-
ufacture the armor plates required iy the
navy, the metal for the barrels of rifles, and
raflway ecarriage wheels, owing fo the ah-
gence of the neceszary plants, DBut as a re-
sult of negotiations with the military and
naval authorities, it was arranged that from
next year the foundry, in co-operation with
the Kure steel foundey, should mannfacture
all the steel necessary for the construction
of warships and firearms, and such goods
a8 axles and holts for railway purposes.™
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FIRE DEPARTMENT THAT NUMBERS MIL-
LIONS

Every Inhabitant of Austria Subject to Fire
Service on Call.

Austria boasts the largest fire department
in the world, for every able-bodied citizen in
town or rural district can be summoned by
the mayor or chailrman to perform service
without pay. The law, however works no
Lhardship, as the larger eities maintain a paid
department and the smaller towns amd vil-
lages have excellent, well-trained volunteer
departments, which now number over 10,
000, with 395,000 men.

Bpecial pride iz taken in the “hook-ladder”

i
1l
E "

L
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“HooK-Ladder"

Work

companies, whose work is similar to that of
oul' own Pompier crews,

In every factory there are one or more vol-
unteer companies, and throughout the coun-
try thers iz a remarkable uniformity of ap-
paratus and methods.

The Vienna department is the one alter
which the nation patterns, and great pride
iz taken in the efficiency of even the small-
est companies,

A general fund for the promotion of the
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service and assistance of rfamilies of firemen
injured or killed while on duty is secured
through a tax of 2 per cent of all the in-
come of the fire Iinsurance companies.
Outside of its large cities probably no
country in the world equals Aunsirin In the
perfection of its fire departments.

HUGE DIAMOND WEIGHS 3,023 CARATS,
IS REPORT.

A huge diamond, welzhing 3.023 carats and
valued locally at §5,000,000, has been found
in the Premier mine in the Transvaal, near
Pretoria, is the report. Such a diamond
would exceed in =ize any other ever fouml.
M. Levy, of New York and a heavy owner
of the Premier Company, was not impressed
by the size of the stone. He snid: “There
is no demand today for huge gems which
kings formerly coveted. Tt is doabtful if a
gtone as big as the Kob-i-Noor will ever
again be eut in itz entivety,  This great dia-
mond will be divided into as wany smaller
brilliants as may be done economically.”

CLEANING THIRD RAIL WITH SOLUTION.

The removal of sleet and ice from the
third rail of electric roads of that type
continnes to bhe a tronblesome problem. The
ice eutters and thawing inethods are yel hy
no means perfect.

A solution of caustic chloride of ealeium
mixed with warm water in the proportion of
38 pounds of ehemical to 714 galions of water,

Location of Pipe,

i= being nsed on one of the lines running
ot of Chieazo, The mixture is carried in
tanks on the car and fed onto the rail
through a ¥-inel pipe. A zallon will cover
a mile of rail. Very thin ice coating is en-
tirely melted: heavier ice is softened so the
gleet hrnshes clean it off, The Street Rail-
way Journal says: “The corroding effect
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ol caleium chlorvide on the copper is some-
what in dispute, but by so distributing the
solution that it does not reach the bond, any
ilanger is, of course, avoided.”
—_— el —
HORSES RIDE IN AUTOS.

When horses ride in automobiles the ta-
bles may truly be said to bave actually been
turned.  This very thing is actually being
done in Franee, The vehicle is used for

Palace Horse=Auto

the transportation of valuable race horses
wlhen being taken from stable to depot, or
to the race track., The entrance is at the
vear, the door swinging down to make an
incline, The interior iz padded, and a par-
tition ean be inserted when occeasion requires
two passengers, A trap door gives the driv-
e 4 clianee to see that the horse is all right,
and a fecd box containing oats and another
for hay make the trip a pleasant one,

DISCOVERING PEARLS BY X-RAY.

In a series of experiments recently con-
fducted in Cexlon, oysters were subjected to
the X-ray to distingnish between those con-
taining pearlz and those containing none.
It is said the experiments were very satis-
factory in resnlts,

e et ——— — ——
GERMAN AUTOS UNDER $500.

German automobile manufacturers are put-
ting on the home and English market a 4-
evlinder motor car, holding four persons, at
a retail price of 3486.65. 1f for ounly two
persons the cost is $73 less. The machines
are sald to be of exeellent construction and
vuaranteed to a reasonable extent.

e

Popular Mechanies mailed monthly, posto
age prepaid, to any address in the world, $1
per year.
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Automobile Covers a Mile in 34 1-5 Seconds

Machine That BroHe All Records

A new world's record iu sontomobiling was
made on the Ormomd-Daytonan  Flovida)
beach course on Janwary 25th, when a Dos-
ton antomaobili=t, 1. 1. Bowdin, coveprsl o
mile in 84 1-5 =econds, or at the mte of 105
miles an liour,

The Mereedes car in which the mn was
nide, Kuown as the “Flying atelogan 1.7
was equipped for the oceasion with two 4
exlinder. GO-horsepower engines ecouplad tan-
dem and the frame was lengthenmd by jn-
serting two steel plates 20 inches long in the
center, says the Antomohile. The vibiration

of the powerful pschine thus fitted ap i=
so great that before each trip it muast be
gone over thoroughly and every bolt and nat
misde seeure,

Uil notable’ runs woere neade by Lounis
= Noss driving a freakish looking 20-horse-

power steam ear, ealled  the ~Teakettle,”
whivh wade o mile in 38 seconds, amd by
Arthur MeDonald, driving o 90-horsepower

Napier a omile in 34 2-5 sceonds. a close ap-
proach to Dowidin's time,

The aim of antomobile drivers now i2 said
to e two wiles a minuate,

How to Telephone

Clear and Distinct Pronunciation Better Than A Powerful Voicess
Germs On the Mouthpiece.

There are various  simple  matters con-
nected with the proper sd fmproper use of
the telephone, whicl, if generally nderstood
Al heeded, wonld make this very conven-
ient instrument of commuuication, it not a
thing of beauty and a joy forever, st leas
very  mneh more  satisfactory than many
people new fimd it to e

One thing appixirs to he tolerably certain
—that overyvoue does not know the way to
got the best resuli=. A connuon mistake hy
thoze who nse the telephone i= that they
do not place the lips cloge enough to the
instrument.  This, perliaps, is due in many
cases to the fact that the old =tyvile instra-
ment was a very different thing from the
present one. In the former ease it was nee-
ezgary to keep the lips some inches distant

Fronn e box aod 1o =peak deross the open-
ing and not fnfo it. “Oet furither away from
the ‘phone™ was a familiar command when
the old =stvle instrmment was in use, 1l
many old subseribers can't get over  that
“long distance hahit,” as the telephone par-
inee has it, and the command  to talk
londer” iz often heard. Another reason for
the failure to place the lips closge to the
transwittineg mouthpieee is the fear of orms
which, naturaily enongh, perlinps actuates
HLEIY.

“Pubilic telephone nsers who know that
it Is necessary to get elose to the ‘phone”
=siid an observing operator to me the other
day, “and who ohject to the molst or pos.
gihly unclean mouthpiece, often give  the
rubber piece a thorengh wiping with a
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handkerchief before talking. Some go even
further and form an auxiliary mouthpiece hy
circling the rubber one with their hands,
thus keeping the lips eutirely away from it
You will hear people yelling at the top of
their voices, though that class is diminish-
ing every day, for it is becoming better uu-
derstood that o moderately low tone with
the lipg ¢loge to the instrument secures the
best resulis.”

The operating part of the telephone mech-
anism, the diaphragm and the carbons, are
in the dise back of the harvd rubber mouth-
piece, and it is absolutely impossible to get
too close to it.

The voiece of the speaker Las wueh to do
with the distinctuness of the message. The
worst telephone voice is the basso profundo;
the man who in ordinary couversation cau
be heard like a megaphone above all others
i= usually asked to repeat. He could save
himself u lot of trouble and his listener as
mueh inconvenience it he would strike a
higher key than is natural {0 him, As a
rule women's volees are the best for ovdi-
nary telephone work, but not for leng dis-
tance service, Then a strong, clear volee is
required.  IHaving a good telephone  volee,
however, is not the whole thing. The good
speaker must enunciate distinetly., The one
who jumbles his words in ordinary conver-
zation can he puderstood by the person in
front of him notwithstanding his imperfect
manner of talking, because the listener sees
the speaker, and the eye assists the ear, but
on the phone it is guite different and “Can’t
understand yon™ is a freqguent reply.

Defective enuncintion bhas canzed many to
believe that certaln sounds will noet earey
in the teleplhone, like 5" and “th,” ete., hat
these sounds will carry all right and e nn-
derstood if the person who utters them does
s0 distinetly.

Safld an expert: “If I were to lay down a
rule for teleplioning, I should say, keep the
chin well np and speak with a large amount
of air in the chest, articulate slowly and
distinetly and us=se the lips; that i, throw
the voice in the front part of the mouth—
and be courteons™ B.

—_— et
ANOTHER METHOD OF LIFTING A
LOADED WAGON,

A loaded wagon may be lifted easier by
the method shown in the aceompunying
sketch, writes C. J. Case, of Troy, Pa., than
by the method shown in our last issue and
contributed by Lee R, Clarke, of Bozeman,
Montan:,
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By the method here shown the erib is
built under the wagon to full height of the
axle bottom and the pole is then adjusted
o the eril. Stone  is then placed
under the rim of the wheel and stone or
wood under the other end of the pole, and
the horses started up. If the wagon and

load weighs 8,000 bz, of course, the actual
weight lifted would be approximately one-
fourth of 8000 or 2,000 1hs, the weight on
one wheel.  Mpe. Case says  he frequently
makes use of this means to oil the wagon
with load ou,

.-

UNIQUE FLOATING LIGHTHOUSE. .
A new fype of flonting =ignal or buoy has
heen adopted by the English Lishthouse
Board, and the one illustrated herewith has

Light Burns 31 Days

been placed outside the Portsmouth harbor.
It can be seen a long distance in day time,
and at night burns a powerful oil lamp,
which requires filling only once in 31 days,
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ICE BOX WITHOUT ICE.

Refrigerating System for the
Home.

Miniature

It i= now possible to keep your ice box at
a temperature of from 356 to 40 degrees
thronghout the year, without ever hanging
out the jece =ign or having the drain pipe
stop up on you. Not only that, but no im-

Cold

Storafe at Home

pure ice c¢an ecmwdanger the family's health,
aud the supply of cold never gives out,

The above resualts are accomplished by o
small portable refrizerating plant, either
built into a2 box or applisd to the one al-
ready in use, and which iz a miniatare of the
great ice-making amd cold storage plants
manufacturing artificial ice or cooling great
buildings,

The power io operate the cooling process
may be either a small gasoline engine, or if
the house is lighied with electeicity a small
electric  motor i recommended, When
started the machine rans continuously with
very little attention, With the exception of
flling the oil eups onee or twice a week
there is really nothing to do,

The cooling liguid is foreed throungh the
refrigerator in pipes. and while it cools does
not produce the moisture amd  conseqguent
dampness oceagioned Ly the use of  ice,
About one-half horsepower is required Tor
the work where it is desired to manufacture
20 pounds of ice per day for the table, and
less power where the refrigerator i nsed as

MECHANICS.

cold storage only. It is =said the cost of
operating the outfit is no more than Is usu-
ally paid for ice during a season,
——————
FUNERAL SERMON PREACHED BY
TELEFHONE,

In Des Moines, Towa, recently, the funeral
services for a young girl who had died of
diphtheria were conducted over the tele-
phone, the minister preaching to two audi-
enees, one at the house and one at the
chareh,  The girl had requested that the
funeral sermon Le preached at the house,
and as friends conld not attend because of
the nature of the disease, this expedient was
nsed. The minister preached at the church
end of the line, with the aid of @ megaphone,

LOCOMOTIVE THAT EXHAUSTS
DOWNWARD,

A freak locomoetive bas been used in the
construetion of the New York subway. In
order not to coat the white roof of the tun-
nel with a liberal layver of soot and dirt. This
engine does not absorb its own smoke, but
does the next best thing, and by means of
the carvions stack extension shown in the
illnstration exhaustz underneath itzelf and
foward the rear. Locomotive Engineering

The FreaH Locomotive

savEs “When running forward this locomo-
five can do what few other locomotives can
tddo—it can ran over its own smoke.”

- ee—

The value of the electrical manufactures
in this country during 1904 is estimated at
$230,500,000. f this amount dynamos and
motors of all kinds amounfed to $51,000,000,
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ICE PUNCH FOR HEAVY
ICE.

Users of water power,
and not only the smaller
ones, experience constant
trouble with ice forming
at the intake. Freguently
it 18 no edasy matter to get
at the trouble, and a ecor-
respoudent of the Awmeri-
can Miller sends a sketeh
of a home-made machine
which i3 guaranteed to
break holes every time.

The drawings will give
a very good idea of what
ia required. Old shafting,
two inches or more in di-
ameter and of any length,
may be used, as required.
Any old gear lying around
the mill will do for the
windlass. The only new
part required will bhe a
gell - trip  hook. The
beavier the bar the better
the punch,

Fiy /.
J
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Ice Punch for Heavy Ice

TESTING CONCRETE BLOCKS.

Concrete blocks may be tested Ly means
of a screw-juck and 5-ton platform scales in
the manner shown in the sketeh, says Hemry
W. Edwards of Grand Junction, Colo., and
the test may be relied upon for all ordinary
purposes,

The mixture to be tested should be
rammed in a wooden box 9 in. square by
30 in. long, inside measurement, and allowed
to stand for several days or weeks until set.
It is then subjected to pressure in the appa-

| E——

For Testing Concrete BlocHs

mtus shown, amd (he moment eracks appear
on either of the visible sides of the Dblock
being tested, the pressure exerted by the
serew-jack should be read off on the scale
beam,  This is not the ultimate erushing
strength of the block—that ean rarely be
ascertnined—Dbut affords a comparative test
of the tensile strength of the block, which is
sufficient for ordinary purposes,

DEAD BLACK COLORING FOR IRON.

Clean all grease and dirt from the metal
to be blackened, and apply, either with a
brush or by dipping the article in the
liquid, the following compound: One part
bismuth chloride; 2 parts mercary hichlo-
ride; 1 part copper chloride; 6 parts hydro-
chlovie acid; 5 parts aleohol; 52 parts water,
thoroughly mixed,

After applying the liguid place the metal
in hoiling water and let it remain therein
at that temperature for a half-hour. Re-
peat this operation until the color is deep
enough, and then fix the color by placing
the article for a few miouies in a bath of
boiling oil.  After removing, heat until the
oil is completely driven off. This method
is recommended hy the Blacksmith and
Wheelwright,
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TOOLS FOR CLEANING SEWERS.
Sewers  fregquently get  choked up and
cause no end of trouble, but how they are
again put in service is something unknown
to but few outside those who make a spe-
cialty of such work. The tools reguired are
much more nuwmerons than mizht be sup-

Operates Sewer Cleaning Tools

posed, amd many special instruoments have
to e Kept on hand for use when ordinary
means fail. The Municipal Engineer illus-
trates some of the new “specials” which any
expert sewer engineer will know how to
make and use,

No. 1 is a root eutter, which will prove a
valuable aid to the many engineers and sew-
er superintendents who have trouble with
tree poots growing through defective pipe
joints of open joints in small brick sewers.

No. 2 ig a seraper for removing deposits
of the softer materials which arve still {too
dense or too 2ticky for flushing out,

No. 3 is a corkscrew which will penetrate
any bundle of rags or paper and either pull
it out or disintegrate it.

Xo. 4 is a plunger which i= of special value
in conduits to remove roughness when they
lhave not been thoroughly cleaned before
laying.

No. 5 is a chizel for use in breaking off
Liard cement left on unwiped joints, which
projects amd eatehes rags, papers, ete, It will
also serve to ent off bard materials which
have caught in open plaees in joints. A cor-
get stee]l has been known to stop a pipe
sewer by cateliing in such an opening in a
joint anmd serving as a hook on which to
hang a miscellaneous lot of obstructions that
followed.

No. 6 is 0 brush which easily removes ihe
acemmulations of zrease on the walls of
sewers nedr hotels, boarding  houses nmd
certain manufacturing plants,

No. T is a claw which is sometimes needed
in place of the scraper, No. 2, and may stir
up such soft but adhesive materials as do
not yield readily to the seraper, when they
may be flushed or scerapesd ot

Xo. 8 s a scoop Tor removing deposits
of sand from sewers, It sometimes happens,

Curious

Special Tools Used in Cleaning Sewers
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egpecially in new sewoers, that a heavy rain-

fall will wash deposits of sand, gravel or

clay into a long line of pipe, practically fill-
ing it. These deposits are hard to remove in
pipe sewers and in the smalkr brick sewers,
The scoop can he operated for several hun-
dred feet successfully, though slowly,

All these tools are fitted with sockets for
use with the Felton coupling for sewer rods,

which permits any desived manipulation of
the tool on the emd of a steing of rod see-
tions and at the same time wakes casy the
reémovitl of the rod in sections at a manhole,
The coupling i= shown in the smaller of the
sceompanying euts. It ean be nsed also for
pushing a lanfern through a sewer for the
discovery of leaks or surreptitions connee-
tions, whether in pipe or brick sewers,

Niagara Falls has an eleetric hakery., XNot
anly are the various machines for mixing
the dougl, rolling ont and entting into Form,
pertormed by machines operated by electric
power, but an immense oven is heated by
the electrie current,  XNo smell of smoke, no
dust from ashes is known: when the baker
wints o bake he simply toncelws a hatton
amd in a few moments the oven i= in a glow,

Electric earrent is cheap in Niagara, for
thousamls of horsepower are being  con-
stantly generated at practically no operating
expense,  Water that forimerly woent plung-
ing over the Falls is now turned freom it= old
conrse anl sent throuzh giant turhines
which turn the generators and prodoee the
electricity which operates all the industries
of the town, sl many others in BulTalo, 20

An Electric BaKery

wiles awav, including all the street ears of
that eity.

Broadly speaking, the cost to the ordinary
consuimer of electricity for cooking, ranges
from eicht cents to 15 ecents per kilowatt-
honr, =ayvs the Western Eleetrician. At
Niagara Falls, however, the current iz zen-
erated so cheaply that it is suppliesd in some
inztanees as low as four cent=, It iz not
improlalile that there are other places in
this conntry where waterpower is available
to operate generating units at =uch a low
vost that carrent ean e used in the vieinity
for domestic purposes as well as for operat-
ing machinery and illumination, Conge-

iuently we may fivst expect to see it used
extenzively in connpnnities which
Fneent to such sonvees of nower,

are ad-

The

Electric BaHery

at Niagarse
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LIGNITE FOR LOCOMOTIVE FUEL.

A substitute for coal and wood hias long
heen sonrht, especially in countries far from
conl deposits,

Railroads in Colorado, Wyoming and the
Southwest have experimented with lignite,
a fuel half way between peat and coal in
composition. Taking 100 parts, it iz made
up as follows: Carbon, 40 parts; easily eva-

Spiral Corrugated Tube
porated matter, 32 parts: water, 20 parts;
ash, 8 parts,

An attempt to partly dry and press into
small bricks some Wyoming lignite, resulted
in making it cost $1.60 per ton. while conl
mined in the same region costs $1.10 per ton.

Being light, lignite throws out many
gparks when burned in locomotives, To pre-
vent this, the old dinmond stack with cone
and netting in it is nsed, air openings in the
grate are fine, and the ashpan s almost
eloged.  This hinders the deaft, so a gmall
exhaust nozzle iz u=ed to produce it. Less-
ened locomotive power resultg from the
small amount of hent in the lignite, inability
to foree the fire, aml back pressare In the
evlinder, A Wooten boiler having a large
grate has yielded good resnlts, but the best
have been obtained with locomotives having
gpirally corrugated bhoiler tubes,

Instead of passing straight through the
tubes and out, the sparks follow the spiral

Stoves

Grate for

groove, nnd cool off. Advantages gained
are: Freedom from spark danger, enlarged
exhaust nozzle, ability to haul heavier loads
and a higher speed.

With this outlook, more locomotives are
being fitted with corrugated tobes, and in
time lignite may become an economical rail-
road fuel,

POPULAR MECHANICS.

It is now possible to Dbarn the lignite in
stoves and honse furnaces, but  special
erates have to be used. Lignite burns with
i fine white ash, but requires a generous
supply of alr.

REMAREKABLE CURES WITH ELECTRIC
LIGHT.

Apparatus by Which Four Patients are Treated
at the Same Time

No hospital In England or on the conti-
nent s now considered up-to-date without
an equipment of the Finsen light apparatus
for the treatment of lupus. Dr. Finsen, the
inventor, died a few months ago, but the
improvements he would have made, had he
lived, are being effected by his enthusiastic
followers,

The illustration from the Electrical Re-
view, London, shows the latest type of the
apparatus by which four patients may re-
ceive  treatment at the same time. Sus-
pended from a strong sapport 8 an arc lamp
of extremely high candle-power, around
which is suspended a beavy metal eylinder,
serving to carry the telescopes and the nec-
esgary pipes and taps for the water-cooling
of the telescopes and compressors, through
which the rays pass hefore reaching the pa-
tient. The telescopes are constructed of
brass barrel, with roek crystal lenses to con-
centrate the rays of the are lamp. At the end
of each telescope nearest the lamp a space
is left between two of the lenses, which
iz filled with distilled water; avound this a
water jacket is fitted, to permit of the cir-
culation of running water from the main
supply, in order to keep it cool. The dis-
tilled water fulfills the double purpose of
eliminating some of the heat rays, and of
preventing the top lens from cracking owing
to its exposure to the great heat from the
are lamp. At the other end of the telescope,
for a space of about 12 in., between two
more lenses, is a column of distilled water,
which absorbs further heat rays. Around
the four telescopes are arranged couches on
which the patients lie whilst under treat-
ment: the part to be treated is brought to
the point of convergence of the rays through
the telescope, and compressors consisting of
rock erystal lenses, between which a stream
of water is continnally ecirenlating, are
pressed firmly on the skin, in order to ren-
der it an®mic, as the presence of red fluid
would prevent the ultra-violet rays from

properly penetrating, Here occurs the final
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Electric Apparatus Treats Four Patients at the Same Time

exclusion of the heat rays, and the chemical
rays flone reach the patient. By an  in-
genions arrangement, the fullest nse is made
of the light from the lamp, so that the cur-

rent consumption is about 50 amperes only,
as against 70 or 80, or even more, In the
older types. The worst skin diseases are
enredd Ly this treatment.

EXPERIMENTS PROVE THAT CONCRETE
PRESERVES METALS FROM RUST.

That concrete preserves iron and steel and
prevents it from rusting at all, even though
it be partly rusted when imbedded in the
concrete, is proven by two interesting ex-
periments made Ly the Boston Transit Com-
pany during the construction of the East
Boston tunnel.

Nine strips of sheet iron, 2 in. x 6 in. were
cleaned till bright and free from rust and
imbedded in a hollow cylinder of conerete,
14 in. by 20 in., ontside dimensions, the walls
being 3 in. thick., When hardened this cylin-
der was kept filled with water and placed
in the tunnel. For a while water pereolated
through the conerete readily, but at the end

of two months it had become watertizht, At
the emd of two years the nine =trips were
removed and found to be as free from rust
amld as bright as when placed in the con-
crete eylinder,

In the other experiment a badly rusted
sijuare plate was cleaned by filing =o that
its general surfaces were bright, bnt rust re-
mained in many small pits, This was imbed-
iledd in a bloek of concrete, placed in water
for two days and then dried in air several
dayvs. This wetting and drying nrocess was
kept ap for two years, when the plate was
removed,  Its condition was the same as
when placed in the concrete except that the
composition of the old rust had changed
some o that ite color was yellow instead
of reddizh brown as formerly.
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Powerful Winter Car Ferries for Detroit River.

Launching the “'Detroit of Detroit**

PPowerful car forries at Detroit are the con-
necting link between Canada and the United
States for several important railways. The
current in the Detrolt viver 1= very strong,
and when great windrows of ice form ex-
ceptionally strong vessels are necessary to
combat these forees,

The Michigan Central IRailway systemm ve-
cently launched at Detroit a powerful new
ear ferry, christencd “Detroit of  Detroit.”

and ezpecially fitted for the lord  winter

work on the river. The boat measures 308
feet In length on deek, is of 64-foot Deqn
and 191 feet deep. It has two propellers at
cich end, which are operated independently
by means of compound engines, having cy-
linders 24 and 48 juches in dinmeter by 33
inches stroke,  The st plant consists of
two double-ended Loilers, 13 feet hy 12 feet,
and two single-ended boilers. 13 feet by 111
feet. It is said these big ferrics rarely fail
to nitke the trip across tlee viver,

HANDS ENJOY NOON-DAY PERFORM-
ANCES.

Tmprompto concerts and voudeville per-
formanees ix the moeans by which ecmployes
of a Milwaukee icco-puchine Imilding  plant
Lheguile their noon honr.  The hands vohin-
teer to perform, amwd It 2 vare that =ome
outside inAnence deaws one away, The hit
of noon-day pleasure relaxes tived bodies,
employers say, il leaves the men inoa
happy and contented Trame of mind.

.

THE AUTOMOEILE SHOWS.

The recent anuual auntomobile shows in
New York and Chicago attracted thonsands
of visitors to inspect Inrger exhibits than ever
bhefore. The motor Inuneh iz steadily grow-
ing in popularity and iz improving in speed
and ecomfort. The 1805 types of autos ghow
a decided Improvement in standands of

workmanship,  Experts estimate the proba-
ble sales of automobiles during this year at
ahout  $30.000.000,  There =2 a  crowing
tendency to place the motor in an upright
posliion in preference to the horizontal,
—_— —
HUGE MAUSOLEUM PLANNED FOR
CHICAGO.

A hunge mansolem  with eatacombs and
crypts, patterned after that of Westminster
Abbey, and costing $150.000, iz the projeet
of the Montrose Cemetery Association of
Chieago, The plan i= uqigqne in this country,
though there are few American cities where,
hecanse of the nature of the earth and the
presence of water at a short depth. barial
above ground iz practiced exelusively, This
is trne of New Ovleans. The erypts in the
Chiecago mansoleum, it is sald, will I =old at
$1.000 each., There will be in all 108 indi-
vidual eatacombs.
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THE KERR COMPOUND STEAM TURBINE.

Drawings here given show the interior
plans of a recently invented 10,000 horse-
power steam turbine, which uses Helton
buckets on the rim of a disk, against which
steam from nozzles is directed.

In a recent article Power says: “The tur-
bine Is made up of a number of chambers,
in each of which revolves one or more huck-
el-bearing disks, the number being deter-
mined by the amount of steam expansion
for which the turbine iz designed.”

The buckets, Fig. 1, are double, elliptical
in shape, and sharply curved at the botton.
The steam from the nozzles is divided at
the point of connection of the two buckets,
which later are riveted, B, or dove tailed,
A, to the dizsk. A nozzle, D, is provided for
each stage of steam expansion, and steam
admission is hand regulated.

Six different expansions are arranged for
in Figs. 2 and 3, the first two chambers hav-
ing single disks, the next two, two disks,
and the last two, three disks, Steam enters
at E and passes to steam chest and through
the nozzles to the buckets. Exhausting at
F, it enters the next apartment, goes hall
reund and again exhausts, so continuing to
the final outlet. The disks are all of like
dlameters, hence the buckets all travel at
the same speed. It s planned to have the
speed one-half that of the steam jet flow-
ing through the nozzle from one stage to
the next. The areas of the jets and buckets
are progressively inereased to allow the en-
tering steam to pass with this velocity., If

this eondition is maintained, the steam will
be discharged from each set of buckets
practically at rest, having delivered all its
cnergy to the disk, and by dividing the tur-
bine into a sufficient number of stages this
velocity ¢an be kept within required limits.

Fig. 1. The Herr Compound Steam

Turbine BucKets

In the turbine illustrated the Lucket disks
are 8 feet in diameter, the inlet pipe 8 inch-
e¢s and the exhaust 36 inches in diameter,
designed to expand steam of 200 pounds
pressure to an absolute pressure of two
pounds,

When a good razor paste is needed use
the grit from a fine grindstone,




IGNITION FOR MULTIPLE CYLINDER

ENGINES,
The jump-spark system seems  to have
proved itself satisfactory to  automobile

builders, and a large nomber of the 1905
machines will use it

The magnetic spark plug has worked well
on slow spesd engines, but it iz ansatisfac-
tory on automobile and launch motors with
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Cplimders,
varving speed. A perfect make and break
timing device Is needed to make it a sue-
cess on these latter,

A well-known American antomobile build-
er will use the alternating magneto  this
vear. This gives a timed jump-spark, but
the trouble here lies In the faet that its
magnets sometimes lose  their magnoetism
and have to be remagnetized at the factory.

In the Automobile Review, R. L. Hubler
gays that the ideal ignition outfit for multi-
ple eylinder engines should congist of a stor-
aze battery for furnishing corrvent to the
coil, and a dynamo to recharge this hattery.

A storape hattery gives a large, hot spark,
but used alone, it must be rechoarged,
whether convenient or not,

vl grday

mAR Seltch
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Fig. 2

Using the storage battery only to start
the engine wonld Mo, if the voltage of the
battery were always as high as that of the
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dynamo. As, after use, it might not be,
switching from one source of current to the
other would ecause trouble with the vilbea-
tors (Fig., 1), The best way seems to be to
use the battery current for ignition, leaving
the dynamo to charge the battery when
TIECeSSary.

Fig. 2 shows the wirlng plan for a four-
cylinder englne using four single coils, To-
day. short circuit troubles may be banished
by using well insulated timing devieces,

Fig. 3 shows wirlng for a single coil on a
four-eylinder engine. Apple's timing device,
here used, distributes the current to the
cylinders at the same time that it times the
carrent from the battery., The cost is less
and only one vibrator requires attention.

The complete Ignition outfit of this type,
consisting of the ignition dynamo, six-volt
storage battery, coil, timing device, switeh
and plugs costs about §60.00. The user need
buy no primary batteries, he has a simple
apparatus, and two sources from which to
zet a spark.

il e

CONCRETE FOR PAVING STREETS.

Concrete street pavements are being test-
ed in Bellefontaine, Ohio, and other ecitles,
s0o far with satisfactory results. Asphalt,
which Is generally regarded as the ideal
paving Is very expensive, soon wears out,
and has a tendency to get slippery when
wet,

Conerete is both artistic and economiecal.
For a street pavement smooth cement suar-
faces would not afford a good feoting but
the surfaces could be moulded with shallow
corrugations and the result be a pavement
adapted to all kinds of vehicles, Conerete
is s0 easy to repair and so strong even if
undermined that the idea seems a good one,
but of course, like every other pavement
ever Inid, can only be properly tested by
time and use,
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HOW WOODWORK IS SET ON FIRE BY
STEAM.

Mysterions fires oceur ocensionally, when
it seems impossible to traee their origin, A
large and elegant dwelling honse in New
York was not long sinee burned, amd it was
found that the fire was causged hy o stisun
drum in contact with wood, with which it
wis eneaseidl. The manner in which a heat
of less than scorching intensity sets live to
woodwork is not generally known. The con-
ditions to produce this are, first, o degree
aof heat not less than 212 degrees: second,
the presence of wood in elose proximity to

aan
PORTABLE ELECTRIC POWER PLANTS.

A portabile electric power plant with all
its parts constrocted to withstand the strain
of hanling over rongh romds from point to
point ax reguired, = a0 new and Iinteresting
developanent in this line,  The plant s
motnted on a steel truek, which is fitted
with @ top and  eurtaing  for protection
against the elements and the whole appara-
tus ean he drawn by two horses.

The outtit is efficiently used for operating
clectrice tools, temporary electrie lighting and
like purposes, It consists of a 22-horsepow-
er gasoline engine having no water pipes or

Courtesy of the Foos Gas Engine Company

Portable Electric Power Plant

the iron steam pipes; third, the existence of
scale or ruost on the iron; fourth, varying
teinperature:.  The heat drives the axyzen
from the iron mst, which then becomes
what is known as reduced ron, a finely di-
vided metallic powder of the oatural color
of iron, The heat neceszary to ignite the
woand, which is In a tinder-like condition,
from its proximity to the hiot pipe, is gen-
ersited in the rapid oxidation of the fron. It
absorhs oxygen  so rapidly  under certain
amospherie conditions of humidity and tem-
perature as to zlow for a few seconds, long
enough to set the ndjoining wood on fire.
The greatest cantion should be exervised in
installing heating systems to allow ample
space between steam heating pipes and -
jacent woodwork,

connections which are liable to freeze. but
having a special design of  evlinder and
wiater jackets, which carey enoungh water to
cool the evlinder. The water has o free
passage to the air and maintaing an even
temperature,  Water must e added to
nmke up for loss hxy evaporation, Dhut no
ofhier attention iz reqgquired in this reaspect.
A water glasg in the exlinder gauges the
height of the water. The gasoline engine
iz helted to a dyvopamo of the same ecapacity.
=

An eleetri= railway to earry passengers
up M, Blane i= the project of a Paris com-
pany.  The line will end at the Aiguilles dn
Couter, 14,430 ft, above sea level. This will
L the greatest enterprise of ifs kind, It is
gald there will be but one tunnel.
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REMARKABLE ROLLING LIFT BRIDGE AT
CLEVELAND.

Longest Simple Truss Span Sherzer Bridge
Ever Built.

A mew railroad bridge at Cleveland, Ohio,
has a movable span 160 feet in lepgth from
center to center of bearvings. The bridge isa
double-track volling lift strueture and is built
at an angle of 60 degrees 30 minutes 30 sec-
onds in order to meet the requirements of
the city of Clevelamd and the War Depart-
- ment calling for a elear channel for naviga-
tion 120 feet wide,

The bridge is eperated by two 50-horse-
power coutinuous current motors and all
operating machinery and motors are placed
upon the wovable span. The pinion at the
center of the ralling segment, engages with
the rack which iz fixed and supported along-
gide the girder:; this Is said to shmaplify both
machinery and operation and shorten the
total length of bridge required. Despite the
strong operating power provided, the bridge,
in ordinary weather, is operated by less than
20 horsepower.

When eclosed the tracks interlock with the
mechanism for locking the bridge so that it
cannot be operated hefore the proper signals
are given. Derailing tracks also prevent the
passage of trains

The structure is designed to carry two
17714-ton locomotives drawing a uniform load
of 5.000 pounds per lineal foot on each track:
the rails weigh 100 pounds per yard. The
bridge is supported by Portland cement con-
crete piers resting on piles.

N
STERLING SILVER FURNITURE FOR AN
ORIENTAL PALACE.

A suite of sterling silver furniture, com-
prizing two ordinary easy chairs, two couch-
e, four tables, a dressing table and a large
eabinet, all modeled and chased in the Louis
period style, has recently been miade in Lon-
don for the palace of an Oriental magnate,
savs the Keystone,

The pieces are upholstered in dark blue
plush at preszent, but a rich =ilk hrocade s
to replace this. Several of the maker’'s best
artists are now engaged in decorating a
sterling silver bedstead, also. Fom' emble-
matical figures, each 2 feet 9 inches high will
surmount the pedestal at each corner, and
the panels are decorated with studies after
the pictures “Somnuns”  and  “Dancing
Nymphs,” by Albert Moore, R. A,

CONCRETE NOT PROOF AGAINST FUNGOID
GROWTH.

Rats cannot gnaw through conerete, but
funguz can grow through it. There was a
remarkable instance of this found in Ports-
month, England, recently, where a fungoid

Fungus Growing Through Concrete

growth forced its way through three inches
of conerete and two inehes of asphalt, thus
sliowing the great leverage of growing
plante. The fungus was a mass 30 inches
in cirenmference and grew to a height of
9 inches,

>
LARGEST DAM IN THE WORLD FINISHED.

The huge Cornell dam, with the exeeption
of the FEzyptinsn pyramids. the largest piece
of mwasonry in the world, is at last com-
pleted.  On Jan, 21 the flood gates were shut
down for the first time. It will tnke twao
yearg for the reservoir to A1 and it will
form a lnke 16 niiles long, and the sites of
severial towns which were abandoned for it
will I flocded.  The dam ling been under
constrnetion for 10 years and cost §9,000,000,

—  p—

The submarine boat “Simon Lake X" in
gnbmerging tests made at Newport News a
few days ago, broke the record formerly
helld by the French type submarine, The
“Shmon Lake X" was sulinerged 38 £t and
returned to the surface in just 30 seconds,
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How to MaKe Emery Wheels

We want first to observe the different
forms of grinding by means of the emery
wheel, and construet our wheel accordingly.
There are flat sarface grinding in which
the emery wheel iz utilized for general
grinding, cylindrical grinding in which the
wheel and the work are rotated, and com-
mon tool grinding in which the processes

Fig. 2

of tool sharpening form the main work. It
might be well to refer also to the smoothing
of surfaces with grinding whecls of cnery,
a8 the emery wheel of modern times is used
for this duty quite frequently. 1o fact, the
modern emery wheel has supplanted many
other forms of tools and devices in shops
and mills for grinding purposes. For this
reason, it is a good idea for the technically

inclined man to be familiar with the con-
struction of the modern emery wheel.

Firzt of all, we want the substantial
emery wheel, with the powerful frame, the
necessary attachments, and the correct com-
position. Such wheels are usually buailt ap
in the shop. There are several deslgns of
the wheels possible to make and the at-
tached illustrations are suggestions in this
line, The composition of the body of the
wheel may be wood, built up leather disks,
or hard rubber, ete. The ingredients em-
ploved are clue, Htharge, silicate of soda,
aund eelluloid.

Fig, 1 shows the common piece of block,
hardwood selected becaunse it 18 well sea-
soned, free from knots and flaws, excep-
tionally tough in fiber and possesses other
features that a reliable wood should have
for an emery wheel base. The tougher the
fiber, the better, The wheel may be turned
down in eiveular form by means of the
lathe and the disk uszed entire, In some
places, however, the disk is made up by
using separate V-shaped pieces, one of
which is shown in Fig. 2. This piece is in
readiness for insertion in the general body
forming the cylinder. Then when all of
the pieces are joined on the common metal
hiub with its flanges, the flange bolts are
put through and tightened and we have a
body work as in Fig, 3. Fig. 4 shows the
plan of the flange. There is one of these
flanges for either side of the wood. This
holds the separate wood pieces in line,

Capped Journals.

A rood type of iron-capped Jjournal to
sustain the shaft of the wheel, so that the
wheel may be put in position for covering
with the emery is shown in Fig 5, These
Journals ean be purchased from almost any
machine builkder. The arrangement of the
journals on the stand of the emery wheel
iz shown in Fiz. 6, the box bearings being
marked B, B. The shaft is provided with
a tight and a loose wheel at ¢ and by the
nge of these wheels with proper belt and
ghifter, the omery wheel can be started and
stopped gt will

The emery wheel itself iz marked A
Some of the wheels are first wound with
textile fabric, such as strong duck, or sim-
ilar cloth, about the cylinder, previous fto
applving the emery. The process of wind-
ing a wheel with texture, paper, sheet ruh-
ber, or leather is shown in Fig. 7. Usually
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the base of paper, cloth, rubber or leather
is secured with ecords wound on, and the
cord-winding operation is conducted on
practically the same lines of operation as
the paper or cloth winding, The emery
wheel proper is placed in its frame and set
up as at D Fig. 7. Then a crank E is set-
serewed or keyed to the emery wheel shaft
and this erank is used to turn the wheel
Sometimes a pulley is fixed to the shaft in-
gtead of the erank and the wheel is operated
with a belt. With the power belt, more
gtrain ean be secured on the winding parts
and a better and tighter operation result.
The line of the zoods in process of winding
from the rolls to the wheel is Indieated at
F, and at G, These rolls are properly
“braked” so as to make the winding firm.

Ready For The Emery.

The next process involves the application
of the emery, Fig. 8§ Is a cross sectional cut
through the center of the wheel, The shaft
is marked H and the wooden V-shaped
pleces, which are held in position in disk
form by the flanges are indiecated J. The
wound cords on the surface are marked K;
the flanges, 1, I: the stands for the bear-
ings of the shaft, L., and the erank for turn-
ing the affair is at M. The glutinons mat-
ter on the rope surface for the purposze of
retaining the emery may now be applied.
There are men who manage to do good
work with the common hrush and commaon
glue pot, while others need specially made
devices. The common glue brush, however,
@in be made to do the work satisfactorily.
Riggings of tanks and burners are some-
times arranged, at considerable cost, to de-
posit glue liguids over the fturning eylinder
below; this being followed by the appliea-
tion of the chosen emery. A good-sized glue
pot with the usual means of kKeeping the
confents at an even temperature is just as
good. Apply the glue with n hrush like the
one shown in Fig. 10 and rub the surfaces
with a serab-brosh similar to the one in
Fig 11.

For a distribution of the emery, n regular
emery distributer may be purchased or a
deviee like that in Fig. 9 may be made,
This is simply a tank made of sheet metal,
with parting walls between oach of the
ganges, The gauges are =lmply pieces of
flat metal inside the reservoirs which may
b tilted to the right or left by means of
the wheels at N, By tilting one way or the
other, the channels controlling the flow of
emery are openad or cloged and the flow of
emery governed thereby. The flow of the
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emery is downward by gravitation through
the nozzles P, to the revolving emery wheel
surface a little below, Thus the scattering
of the emery is accomplizshed. In regard to
the grade of emery to select, the coarse
No. 36, if for a rasp-like face, or the fine
No. 120 emery, if for polishing and buffing
purposes, will be required. No, 90 to No,
120 include the sizes most in demand for
ordinary work. The numbers indicate the
size of the grains of emery. No. 120 means

A O O O O O O

Fig. 11

Fig. 12
Fig. 10

an emery ground so fine it will pass through
a mesh or sieve having 120 wires to the
siumare incli. The XNo. 36 is the size passing
throngh g mesh formed by using 36 wires
to the sgquare ineh. The dead smooth sizes
can be made up for practical use as well as
the excesdingly coarse numbers. But these
extremes are not much used. As a rule the
common  bastard, second cut, smooth cut,
ete, are in common use, It is not often
that the dead smooth wheel can be used,



while one of the medium sizes is very fre-
gquently needed.

Evening Off.

One of the final operations is the evening
off of the surfaces. This has been done
very successfully with processes that in-
volve the placing of the wheel in a lathe
and turning it down with steel cutting tools.
But this process regquires an expert and the
best of tools and contrivanees, The ordinary
machinist simply builds an evener similar
to the one shown in Fig, 12, First construet
a wooden frame about 2 ft. long and 10 in.
wide. This is made of a piece of hardwood
board, with two end pleces the same width
as the board serewed on as shown. These
end pileces form the support for the emery
cloth, so called, This emery cloth is usually
a leather base, on which the emery of de-
gired fineness Is scattered after the proper
glue surfacing is made. This part is marked
R. After a little use the constant pres-
sure of the wheel on the leather canses the
leather to assume the partly oval condition
shown. There should be a wooden handle
secured to the board top as shown, =so that
the user may have a good grip on the de-
viee. The device i= held in one hand against
the revolving surface of the emery wheel
amnd the necessary fineness of finish is
ground on in o little while. All lomps and
uneven places are ground off quite speedily.
The emery wheel iz then ready for use.

METAL COSTUME PROTECTS AGAINST
ELECTRIC SHOCK.

A German Inventor has produced a metal
dress which is =said to protect the human
body against powerful electric currents.
Hitherto rubber gloves have been the means
of protection emploved by electricians and
the number of deaths resulting from acei-
dental contact has been great.

The new electricity resisting dress is de-
gigned on the principle that metal is a better
conductor than the human bady. It is made
of woven metal, or fine wire ganze, and is
g0 supple that the movements of the body
are unrestricted. The zarment is worn
either underneath or over the clothing., In
testing the deviee the inventor. elothed in
the metal garb, received a shoek of 150,000
volts, the current passing through the metal
dress and not affecting its wearer. Fre-
quently a 500-volt current will kill a hnman
being. Eleectriclans of several larce Gorman
works have adopted the costume; but the
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Woven Meatal Costume for Elec-
tricians.

average American electrician will glve one
look at it and zo on taking chances,

-

FIRST TURBINE STEAMER TO MAKE
LONG VOYAGE.

Australia’s first turbine steamer the “Loon-
gana” was recently finished in England and
covered the distanee from the English dock
to Australin in 32 days, 1 hour, 24 minutes
{actual steaming time). The machinery
worked withont a hiteh throughout. The
firast 3300 miles were covered at a speed of
16 knots and 410 miles at a =peed of 17
knots,

The vesszel i= 300 feet long, 43-foot Deam
and 12 feet deep in the water. She iz to be
used for the specdy transit of malls up the
Tamar river to Launceston, Tasmania,

— .

The 1905 edition of “Shop Notes,” just out.
Contains 200 pages and numerous illustra-
tions. Price, 50 cents, postpaid.
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How to MaKe a Portable Electric Heater

By MHarry H. Townsend.

Anyone ean make the portable electric
heater described below, without the use of
an obmmeter or the necessary apparatus
for finding the resistance of wire. The cou-
rtruction is very sbuople and the materials
required few and inexpensive,

Select two boards 17% in. long by 6% in.
wide by 56 In. thick; dress and sandpaper
one gide of the best of the two boards.
These are for the top and bottom, amd must
be nice and smooth,

Select four pieces 914 in. long, 5 in. thick
and 1% in, wide; these pieces are for the
standards that hold the top and bottom
boards together, They must be set or
serewed to the top and bottom boards, as
indicated in Fig. 1.

A, B, C and D are the four pieces for the
uprights; the=se must be =et perpendicular
to the bottom board and must fit the top
the same as the bottom. These pieces had
hest bhe put on with serews, =o they will fit

tightly. In Fig. 2 is shown their dimen-
gions, These pieces must be placed so as
A 8

o= A

BOTTOM BOARD

Fig. 1

to leave a margin of 3 in. on the sides and
no margin on the ends, as per Fig, 1. When
thi=s iz done we have a frame whieh has
nelther sides nor ends excepting the four
uprights,

We can now wind our coils for the heater.
Cut 28 pieeces 16 ft. long from a coil of
broom wire; this wire is used in broom
factories, and it is also used by tip-
ners. It ean be bought for 8 or 10 cents a
pound, and 2% 1bs. will be enough. The
cauge is No. 19 B and S,

Wind each one of these 16-ft. wires upon
a 1%-in. iron rod; be sure and wind it close
and tight, so that when you take it off the
rod it will present a closed spring.

After they are all wound (14 to each set),
they must be joined together, az in Fig. 2.
Fourteen of these coils must be made as if
they were one coil, as per sketch, and 14

0

to make the other coil. We will then have
two coils in the heater, and either or both
of them can be turned on or off at once.
These coils must now be put in the frame
go that they will not touch any of the coils
in either set. They can be fastened to the
top and bottom boards with double-pointed

tacks. Care should be taken about driving
"
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the tacks in far enough, because if they are
not they will break loose and make the
gides of the coil springs touch each other,
The free ends of each set of coils will be
used for connecting up to the cirenit, o0 that
they will not be cut off.

Cut two pieces of sheet iron 157 in, long,
915 in. wide; also two pleces 5% in. long by
915 in. wide for the ends, These pieces
ghould be perforated with a 14-in. punch.
The maker can select some pretty design,
g0 that the punchings will not look rough
when done,

Fig. 4 i= a home-made fuse block, 14 in.
x 27 in. x 6 in. DBinding posts, 1 and 1°,
are 1 in. high and are larger than the other
onesg, The eurrent comes in at 1 and 1' and
passes hy wires to 2 and 2°, thence by fuse
wire to 4 and 4°, and then by wire to 3 and

= 4
— -
= -
- -
- =
— —

H 2 ) 4 & 7
" i — - —

= — - - = :
e = e _ > -
— - I o - A
p— - L3 = = =y
-

- = = = o -
! = & 4 & T

5 4

3. The only binding posts that we will use
for the stove will be 4 and 4, 3 and 3°,
and for the current intake 1 nnd ¥,

This block is made of poplar or any other
kind of lumber, as it is thoroughly protected
by the mica. It ean be placed about 134 in.
from one end of the heater and fastened
there. After being fastened bore four small
holes exactly beneath posts 4 and 4" and 3
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and 3’ and then make connections, as in
Fig. b.

The switches ean be placed on the top of
the heater, opposite the fuse block, and in

&
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5 3 :
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the middle ecan be fastened a convenient
bandle, The top view will be like Fig. 6
when completed,

Before the sheet-iron pieces are put in,
the four standards should have some small
strips put in between them at hoth top and
bottom, so that the strips will oot rfall
through, and also 16 holes should be bored
in the bottom board in the center with a
%i-in. bit. The bottom hoards should have
a small leg, diameter, 14 in. x 1 in. long,

go the cold air can cireulate to the heating
apartment, Then place the sheet-iron sirips
in and fasten them with litile strips.

The coils are made for 104 volts, but if
the wood gets too hot, paint it with five-
proof paint and it will be all right for 110
volts. The ecost of such a machine shonld
not excecd 76 cents.
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The sheet-iron pleces should bhe made
with as many holes in them as possible.

- -

When through using a square wipe all
perspiration marks from it, and oceasionally
put on a few drops of ofl. Never use emery
or sandpaper on nickel or black finished
suares,

HOW TO BUILD A CONCRETE-MIXER.

To build the concrete-mixer shown in the
illugtration line o cubical wooden box with
No. 10 sheet steel and areange an iron man-
hole at one corner. Mount the box on two
corners or trunnions, one of which is o plece
of 3-inch pipe, through which water is in-
troduced and the other of which iz connect-
ed to a hand-erank by means of a gear-wheel
and pinion.

Turn the manhole up to receive the charge
from the hopper and then fasten it down,
Revolve the box a few times to dry mix the
ingredients, then introduce the proper guan-
tity of water by hose and mnozzle through
the hollow trunnion, and revolve the box as
lomg as necessary.
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Home-Made Concrete Mizer

To discharge the contents into a wheel-
barrow to be transported to the work, re-
move the manhole and rotate the hox part
way. Do not have the mixer placed so far
awany that a long trip on the wheelbarrow
is necessitated, or the lguid will separate
from the material and, if the wheelbarrow
leaks, will run ont and reworking the con-
crete will be necessary,

This apparatus was highly recommended
by Henry W. Edwards of Grand Junetion,
Colo, In a paper read before the Atlantie
City meeting of the American Institute of
Mining Engineers,

s

The following paste 18 good for keeping
wood  light: One-fourth pound beeswax
seraped into one-half pint of turpentine. If

it is wished to darken the wood add lingeed
oil,
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A SPECIAL METHOD OF BRAZING CAST
IRON.

The following proecess is given by a cor
regpondent of the Blacksmith and Wheel-
wright as his partienlar wethod of brazing
cast iron, The illustration shows a picce of
windmill, all in a solidl east piece, with a
break at A, and brazed from the inside in
the manner deseribed. The writer says:

“1 take 1 part of pulverized glass, 2 parts
of ground warble, % part of carbonate of

Hrazing Cast Iron

iron, 2 partas of pulverized borax. For flux
take 1 part of water and 1 part of pilver-
jzed borax, To grind your marble and iron
tuke a bastard file or an cmery wheel about
No. 36 grit, =0 as not to make filings too fine.
To pulverize the glass 1 take o plece and
hammer on it on my anvil., One learns in
a few hammerings the best way to polver-
izee it. There iz a trick in it, but I don't
know how to explain it

“When your casting is ready to braze, take
your mixture and the flux and wake a paste
and put a thin coat on each plece and bolt,
gtrap or wire thew together so they will not
move while in the fire. Put it in clean fire
and heat to high red heat; put your brass
spelter on It till it melts; use plenty of it on
your work to be sure of a good job. When

the hrass iz melted, eut off your blast and
let it rest there fill it turns nearly black,
then you ean remove it and put it away so
you ean nse your fire if you are rshed.
When eold take off Draces, bolts or wire,
whichever it may be, file ap and your job
i# ready.  Now remember, if there Is any
dirt or zrease you won't got rid of it. 1 heat
the iron to g red heat and use z=teel brosh
andd give it a1 good brushing. Then let it
Don't bolt the braces too tight to-
gether; If you do, when you heat your cast-
ing it will expand and your Dbrass won't go
through where it should. You must use
borax the same as if yon were golng to
weld steel, To braze iron or steel do not
use glass or malleable Iron; use only borax
with some carbonate of iron, and of course
you must u=ze the brass. You must cake
yonur coal 2o there will not he too much
sulpliur or gas In it to spoll your job.”
——————————
MAEKING A FLOOR-CLEANER,

L "II.

The floor-cleaner shown  in the sketeh
wins wade by a correspondent of the En-
sineer from some rubber belting about 3
in. wide and 18 in. long. Two pleces of
hardwood 6 in. wide, 18 in. long and 1% in.
thick were cut in the form showun, and put

.1'1? HOLE FOR HANCOLE

RUBEER BELTNG SCREW HOLES
Hubber Floor-Cleaner

together with the rubber between them, so
that the rubber projected below the wood
about % ineh., An old broom handle was
inserted and the ecleaner was complete.

The floor on which this was nsed was a
coment. one, and the cleaner worked well
for pushing water out of the room. It i
also rood as a0 mop for drying a floor after
a sernb-down,

ik e

Aluminum, bhecrause it withstands the
action of acids, iz a s=uitable material for
hooks for removing photographic negatives
from acid baths, It makes good acid fun-
nels, also.
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WARMING WATER FOR SHOWER BATH
OR WASH BASIN.

There are many establishments where
steam is available in which a showor hath
enn e naed with advantage by the em-
ployes of the plant, for their refresinoent in
the smmmer season, and for parely bathing
parpozes at the ond of the day's work all
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the year round. At a reeent meeting of the
Pucific Coast Gas Association the deviee
shown in the accompanying illusteation was
preseuted in the “Wrinkle Department” for
the consideration of mon working in #as
manfacturing establishments, amd was met
with strong approval.

It is made with a plece of 2-ineh or 214
ineh pipe 215 feet long, At the lower ond it
is rodoeed to 9y inel. Where the cold water
onters at the apper end there is o reduacing
T to 4 inch. The side opening is where the
hot water is taken off to the shower or
bnzin, At the top of the T there is insertidd
a perforated tube of 1V-inch pipe with cap
on the lower end. This tube is connected
with the live steam line. The user can get
the desived temperature of water by adjust-
ing the valves on the cold water and steam
inleta. This will be found very handy and
a cheap shower for n=e at the works or any
place where steam is to be had,
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THINNING ZINC PAINTS.

The proper medinm for mixing zine white
i= pale Boiled oil. Many firms monufacinre
pale hoiled oil especially for this purpose,
and the painter will ordinarily =ave bim-
self considerable tronble by procuring this
proper medinm at the outsed.

In mixing zine paints, uze az mineh oil
aml as little turpentine as possible, the oil
being pale bolled, amd keep tbe palnt as
Sronmd” as possible. All zine paints can be
applied much rounder than lead paints,

Oxide of =zine amd sulphide zine white,
when gronnd In oil in the form of n sriff
paste, should e kept from adr in the stock
cisk=, and whenever g portion is removed
the surfaece should De smoothed down and
covered with a little ranw linsecd oil, Never
use water, bt always oil, for covering the
surface of zine paints,

SAFE SPEEDS FOR GRAY-IRON FLY-
WHEELS.

The following valuable table of safe
gpeeds for geav-iron flywheels has bheen ecom-
piled Ly W, H. Boelin, superintendent of the
flxwheel department of the Fidelity and

Twpe of Wheels apd svnximim obtaloable rficlency of vinjolnt
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Casunalty Company. The American Machin-
ist suys:  “The table is figured for o mwargin
of safety on specd of approximately three,
which is equivalent to a margin on stress
developed, or factor of safety in the usual
sense, of nioe”
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CARE OF PACKING RINGS.

Packing rings used by air brake repair-
men should never be hung on nails or hooks,
as they are soon sprung out of a true cirele
by their own suspended weight, necessi-
tating much filing away of the ring to make

Effect of Hanging on Nails

it fit the eylinder. This, says Locomotive
Engineering, is especlally truoe of governor,
triple valve and equalizing piston rings.

For the small rings use tin boxes slightly
larger than the rings, which should be laid
flat in the bhox. Large alr puomp rings
ghould be laid on shelves. If thus cared
for, the cirele will remain true and the
rings may be readily fitted.

-~ i

TO REPAIR CRANKPIN BRASSES.

The sketeh shows a worn-out wristpin
box from a high speed engine, the dotted
lines showing where the pin had worn the
metal away. A corvespondent of the Engi-
neer tells how he repaired it

It was taken out, put In the lathe and
bored out to the lines 1 and 2, and the six
Lo-in, radial holes (A, B, ¢, D, E, F) were
drilled. A pin of dry wood 1§ in. smaller in

) S I

Babbitting the Box

dianmeter than the wristpin was then
turned and the boxes bhabbitted around it
The hoxes were then put in the lathe and
hored ont to the size of the pin. The ofl
grooves were cut and the rod connected,
The brasses have never given the least trou-
ble since the repair and the babbitt does not
require keying so often as the brass box did.
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VISIBLE SIGNALS FOR TELEPHONES.

In a factory or plant where there is con-
giderable noise at all times and where the
room is so large it is not always possible
fo hear the telephone bell, an ingenious ar-
rangement for visible signals may be used
to advantage,

Red incandeseent lamps of about 16 can-
dlepower each will serve as good signals
and several should be plaeced at  various
points where they will be likely to be no-
ticed, If antomatieally turned on. Connect
them all on the same pair of wires and
run these to the telephone,

On the back of the closet or partition
where the telephone is placed mount a block
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FIG. 2 Clapper and Hook

of wond thick enoungh to have its apper sur-
face flush with the magneto case. On an
ordinary snap gwiteh without a handle at-
tach a long bar having a welight at its
outer end and small hook made of copper
wire. Mount this on the block. Slip the
Lhook over the clapper of the bell and bal-
ance it. IFigs, 1 and 2 show this arrange-
ment clearly. When the telephone  hell
rings, the hook will &lip off, the weight fall
and the switeh will throw on the red llghts,
notifying any one in any part of the room
who may see them that there is a call at
the "phonge,

This ingenions apparatus was first used
in a large steel mill where news of a fire
in the town was noised abroad by the boiler
house whistle upon notifieation over the
‘phone, says a correspondent of the Amer|-
can Machinist,
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A GOOD METHOD OF SAWING WEDGES.

For this purpose use a good. stiff back
saw, sharp. First saw line A A down to B.
Secomd, saw wedges  out aml then raise
them up one-eighth inch to make a anide
for the sharp ends of the wedges D, all of

Bawing Wedges

which saw off at the line B after the C
wedges are sawed off,

*We use pitehy floor seraps,” savs a cor-
respondent of the Blacksmith and Wheel-
wright, “and after the first wedge cut, every
it makes two wedges, and they stick bet-
ter than a shaved wedge

— e——
BRACING A STEAM-HAMMER FRAME

A erack developed in one of the stand-
ards of a l0-cwt, stenmm hammer while some
Inrge motor pinions were being  forged a
short time ngo. The Electrical Magnzine,
London, tells how the standard was braced

Bracing a Steam-Hammer Frams

g0 that though it has been used for heavy
jobs several months it shows no sign of
breaking more,

The erack i= shown at A, A 2-in. square
bar of steel was forged to the required
shape, as shown in the sketelh. Cooling
contracted the bhar and so broced the frame.

There were produced in the United States
last year 280,000 tons of lead,

POPULAR MECHANICS.

HOW TO FIX PEARL TO GLASS.

The design desired should be first care-
fully gilded in outline and the spaces be-
tween the lines filled with very clear var-
nisl,  Allow this to become tucky, and then
with a little size on the end of the fingor
pick up some of the flakes of pearl, put
them on different parts of the letter: Hll in
with smaller flakes and press some pearl
powder on to cover the space completely.

Apply the varnish with a soft hair fiteh,
gays the Master Painter and when the work
is quite dry press a layer of tinfoil well
into the breaks to fix the pearl to the back.
Paint over with tinted white lead, mixed
stiff in Dboiling oil with sufficient japan gold
glze to ary quickly,

e
A SIMPLE METHOD OF BURNING OQUT-
LINE LETTERS ON GLASS.

Write the letters in with a weak solution
of white matting acid. Thiz will roughen
the surface of the glass, Gild the letters
with isinglass size, bLringing the gold be-
yond the letters in order to obtain a bLright
margin line. Then write the whole of the
letters, center and edges, with japan gold
gize and red lead. When dry remove sur-
plus gold with water. Varnish, japan gold
gize or conchmaker's black japan makes a
good protective backing.

CLEANING BOILER TUBES.
In discussing a previous article in the
National Engineer Chas. B. Risley says:

There seems to be no objection to the use
of a scraper as a cleaner of boiler tubes,
except the Iaborious task necessary when
it is nsed, as against the comparatively easy
work of operating a steam blower. In my
opinion neither of the above methods gives
the best results. The great majority of
gerapers are not efficient tube cleaners be-
cinse they cause the soot in the tube to balk
up ahead of the seraper in a1 manner that
necessitates the seraper passing over some
of it and compreszing to the sideg of the
tube, resulting in a poorly ecleaned tube.
The soot, s0 compressed, forms a surface
upon which other spot finds easy and con-
venient lodgement.

With purely  steam  blowers, trouble
arises from the fact that the moisture in
the  expanded  steam, after leaving the
cleaner, forms a scale on the tnbe that ealls
for the use of a scraper for its removal,

I believe that the hot blast flue cleaner
will clean tubes more thoroughly than
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either or both of the methods previously
mentioned.

With the hot blast systemn we have, for
example, for a 4-inch tabe, a steam nozzle
iy inch in dinmeter, which is used to syphon
the gages from the furnace at approximately
800 to 1,000 degrees, the size of the gas
inlet being 214 inches in diameter. In this
wiay the volume of steam iz superheated,
thus preventing moisture or cold air enter-
ing the tube,

I have conducted n number of tests to
determine the temperature and  velocitlies
of the discharge of steam tube cleaners,

with resultzs as shown in the following
tuble:
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FORGING HOLLOW SHAFTS HAVING
LARGE HOLE IN CENTER.

Hollow shafis of large diameter having a
large hole in the center which tapers towanrd
the emds (Fig., 1) should be forged in the
manner shown in Fig. 2. DBore straight
through the largest dinmeter and then put
the ends under the hammer or forging ma-
chine and bring them down to the dimmeter

—u—i"’ -‘h_
= 1
Fig. 1
| I ,
Fig. 2

of the rest of the shaft, sayvs a correspond-
ent of the American Machinist, ‘This re-
duces the size of the hole at the ends and
reinforces the shafts where the couplings
are shrunk on,

MECHANICS.
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Such shafts are nsed In our large men-
of-war. In a 16-in. shaft the hole for a few
feet at each end is about 6 in in dinmeter
widening into a hole 9 in, in diameter at
the center,

i
BURN OUTLINE
GLASS.

HOW TO LETTERS ON

The following instructions apply where
eacl letter is to e outlined with a bur-
nished line 14 inch wide, the interior of the
letter being in o dull gold.

Lay the glass flat on the table, and for
the parts of each letter which are to be in
dull gold leave plain gluss; plate eoat the
rest with embossing black, The exposed
portions of the glazs should then be eaten
away with hydrofluorie acid, which will not
attack the ecovered portions and will do its
work in a few minutes to a half-hour, de-
pending on the strength of the solution.
To ascertain the depth to which the acid
Lhas eaten draw a needle or other fine steel
instrument agninst the edge of the letter.
When deep enough, pour off the acid and
wash the surface of the glass with clean
water. Remove the hlack with turpentine.

Gild the letters, allowing the zold leaf to
come beyond the edge of the letters to the
required widih of the burnished line. Use
a wenk solution of isinglass as a mediom.
When dry protect the gold line by a coating
of red lead and gold =ize. When this is
bard  the surplus gold may be readily
wiashed off,

If the plate glass canpot be removed (Tom
the sash, the acld cannot be used in the
manner deseribed. In such case lay the
gold around the edges of the letters on the
bark, on n weak solution of isinglazs. Cut
the gold on a cushion and place on the wet
gize, When dry, the gold from the face
gide will appear bright., It may be further
burnished, it desired, by rapidly pouring
hot water on the letters and allowing it to
run off, using great care to prevent the
gold washing off, if 4 weak solution is nsed.
Paint the line of gold in with a backing of
gold size or varnish and red lead, and when
it hardens wash off the gold beyond the
edeze of the line, To make the letters ap-
pear dull done to the edge with isinglass,
write the inner part In with pale varnish
and when almost drey, gild.

Our readers are urged to contribute to
“Shop Notes” any kinks which they have
worked out, or may be using to advantage
and which others might use with benefit.
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MEANS OF REMOVING MOISTURE FROM
COMPRESSED AIR.

Compressed air would be even more ex-
tensively used than It now Is were it not
for the presence of moisture which, in some
instances, would do damage to the work in
hand.

In a large plant where compressed air
ig used a great deal, the moisture was sue-
cessfully disposed of after several means
had heen tried and failed, savs Power.
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Bemoving Molstare from Compressed Air

The receiver pressure being 30 pounds
and only 25 pounds being necessary, a re-
docing valve or pressure regulator wasg in-
stalled, as shown in the sketeh, which has
made dry air a possibility.

The drain shown at the bottom of the
tank may be opened and a piece of paper
held under it, and no mwoiztare will be vis-
ible, except perhaps a ltile oil, If it has not
been opened for quite a while,

Sinee this apparatus has been put  in,
there has not been any more tronble with
moisture, and if it helped in this case it will
surely help others,

POPULAR MECHANICS.

LENGTHENING A TWIST DRILL WITH

PAPER.

Some tlme ago I had a casting, as shown
in sketeh, to be drilled at a, b, e, and d.
1-ineh hole, The holes had to bhe drilled ab-
solutely in line through both lugs, for a 1-
inch shaft to go through.

I clamped the ecasting 1o the angle plate,
and after 1 had drifled through the Ing, a,
I found that the drill was not long enough
by 14 inch to drill through lug b. Of course,

I conld have turned the casting around and
drilled from the ofher Iug, but this would
have necessitated a very careful lining up to
in line,

get  them absolutely Instead of

Diatarce Reached With & New 1-inch Diill.

reversing the casting, 1 teok the drill out and
wrapped paper around the taper socket on
the drill, then by placing same in spindle
of drill and tapping it gently, 1 sneceaded in
drilling through both logs at one etting, and
the drill never =lipped in spindle,

I know of no riz that can be fixed up
any quicker than this one, providing there
iz nothing at hand except the average length
of drills.—Norman, Museatine, Iowa.,

-

THAWING A PITCHER PUMP,

To thaw a pitcher or com-
mon kitehen pump, unscrew
the pump and put a hollow
elder or small iron pipe down
the main pump pipe. With a
funnel at the top of the tube
or =mall Iron pipe boiling hot
svater can be made to reach
the frozen part. Keep pour-
ing the hot water. Two feet
can be thawed in two min-
utes.  Before retirving draw a
patl of water #o there will be
hand.—Contrib-
Banum, Val-

a sapply on 13
utedd hy Carl

paraiso, Ind,
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HANDY TABLE FOR SPACING HOLES IN
CIRCLES.

The following table for spacing holes in
circles, sent us by J. C. Bush of Duluth,
Minn., is a great time saver and avoids mak-
ing numhberless trials.

Suppose the problem was to divide a 62-
inch circle into 44 equal parts, First find
44 in the table and on the same line under
= is 071338, Multiply this by 62 which
gives 4.422018 in. Having drawn two diam-
eters at right angles to each other the divid-
ers are set to 4.42, using a seale of one-
tenth. Convenient for draftsmen and pat-
ternmakers.,

No. Degrees,  Seconds. Slne,
i £l e S0
4 45 s 7071
5 a0 e JES0
G au o LBl00

T 25 43 A830
8 22 30 LER2G
4 20 T 420
10 15 . SO
11 16 22 LR1T
12 15 I L2588
13 14 ol Bt E
14 12 o2 2T
15 10 . L20TE
16 11 15 1851
17 10 a5 R8T
1% 10 736
19 Y 29 1648
20 o . 504
21 5 45 492
22 2 11 1423
243 T o0 L1363
24 T i L1300
23 T 12 A354
26 Lo 0y 204
27 f 41y 1161
<8 i 26 120
prat] 6 13 J081
ol f . diHS
31 i ol 1012
a2 H 35 ATaSD
a3 ] 27 OGS
34 i i H] AMIZ3
a5 o 05 JED6
a6 & ‘e A8T71
a7 4 52 M548
38 4 44 826
bt 4 a6 L0805
40 4 Bl ATES
41 4 a3 LTS
42 4 17 AT4T
42 4 11+ L0780
44 4 a9t AT1E
45 4 i AWNT
44 a ot JHRRZ
47 3 49 MR
48 3 45 M54
49 3 41 A
50 3 36 A28

This table can be extended to any number

by consulting Trautwin, page 1022,
i

To test the purity of furpentine drop a
small quantity on a piece of white paper
and expose to the air. No trace will be left
if the turpentine is pure, but if it contains
oil or other foreign matter the paper will
be greasy.
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EASY METHOD OF REMOVING ENIVES
FROM SICKLE BARS.

Thiz is a diffieult task unless the smith
knows just how to go about it, and compara-
tively simple when he does. Many a smith
has fried to remove worn out or broken
knives from mowing machine sickle bars by
means of a chisel and punch, with the result
that the rib on the back was either bent

Taking Enives from a Blekls Bar

double or broken in two, says a correspon-
dent of the Blacksmith and Wheelwright,
To make an easy job of it, eateh the knife
to be removed firmly in a vise, having the rib
on top of the vize but not eanght in it. Then
with a set hammer placed so it will just
cateh the knife and not the rib, drive down-
ward, and the rivet will be cut off, as if by
magic, hetween the knife and the ribh., Cut
but one rib at first, and then cut the other
one, and the blade will then drop off. In
this way ten bladez can be knocked out in
as many minutes without tryving the patience

tco greatly.

il

TAKING SPUDS OUT OF BOILERS.

Plumbers often find it difficult to take
spuds or nipples out of old boilers as in
hammering spuds to loosen them one is apt
to disfigure or split them. To take them out
without injuring them heat nipple or spud
with toreh or furnace and when hot put on
pipe wrenech and unserew, IF it does not
come heat a little more. This method saves
time, trouble and noise—~Contributed by
Arthur Ed, Hauslein, Chicago, 111,
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CLEANING FLOORS,

One pound of common soda  and  one
pound of quicklime melted or mixed in one
gallon of boiling water, s good for remov-
ing hard paint and restoring color of floors,
gays the Master Painter. Saturate the floor
with the solation, sprinkle clean, sharp sand
over it and =crub with soap and water.
This will clean and bleach the floor per-
fectly and It may then be waxed,

it A —————————

WIPING JOINTS IN HARD PLACES.

Where a building  is equipped with a
wronght-ivon  pipe  =crew joint  drainage
gystewr and where a Joint wust be wiped
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Fig. 1.—Where Joints BMust Ba Wiped

under the closet to connect the vent to the
lead bend connecting the closet with the
waste pipe, considerable trouble would be
saved, savs the Metal Worker, if the 2-
inch vent pipe were connected with the lead
bend before the cementing amd tiling was
get and if o 45 or 9 degree bend was made
in the 2-inch pipe, so as to allow for any
innecurney of the piping or fixtures when
finally set. Thizs would allow the pipe to
b still further bent or straizhtened to meet
the requirementz. Some iden of the condi-
tions met with under the floor where the

POPULAR MECHANICS.

joint must be wiped are presented in the
plan and elevation given in Fig, 1. The
dotted lines show the extent to which the
lead bend may be moved in order to facili-
tate the wiping of a joint when the vent
connection is made with the lead bend,

It is often difficult to hold the heat until
the joint is properly made, where the pipe
iz a= thin as the lead bend or the vent pipe.
Fig, 2 shows an arrangement for maintain-
ing the heat until the work is finished. An
old piece of fin plate or sheet iron is bent
in the form of o small basket with ends ex-
tending up to turn down over the end of
the lead pipe and so support the bDasket at
the point desired. Sufficient air spaces to
allow free radiation of the beat and con-
finued combustion of the hot coals which
ghould be placed In the basket should be
made, Perforations in the sheet metal will
suffice. Stufl the top end of the bend with
paper to prevent the generation of too much
heat.  This method is convenient where a
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Fig. 2.—0Getting Up a Heat

pipe must both be dried out and heated be-
fore proceeding with the work.
B e

A SIMPLE FIRE EXTINGUISHER.

Where gasoline iz nsed in any great quan-
tity there is always danger of fire. In the
ceiling over the tank containing the gasoline
bang a fragile Dottle containing about 2
gallon of ammonia, by a string or fusible
link, Shonld the gasoline take fire the bhottle
will fall and bhe broken, releasing the am-
monia and putting out the burning gasoline,
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WHEAT DUMP FOR CUSTOM MILL.

The sketch represents a method of receiv-
ing wheat at small custom mills. The farm-
er places the sack on the board and lifts

Aipk oF ﬂlil-ﬂ‘fl\"ii

WINDOW ——

ot BaRD

Dumping Board

it up until it tips, says the American Miller.
Then the sack slide: in and empties in 2
Lhopper seale, The advantage of this is that
every sack of grain ean be inspected, to say
nothing of the saving of labor.

—_—

SOLDERING CAST IRON.

Soldering east iron is a rather unsatisfac-
tory undertaking at Lbesi. The ordinary
Eilled acid is the best flux to use, says the
Automobile. The surfaces to be united
should be made bright and clean; this is
maost important. They should then be tinned
gseparately and sweated together. The pieces
must e kept hot, a3 any tendency to ehill
the solder will cause failure, and the parts
should be pressed together as closely as pos-
sible while cooling, It will he seon ot oncee,
on  commencing  the tinning process, that
solder has not the same tendency to adbere
to cast iron as to brass, for instance, For
this reason a soldered joint in cast iron
can pever be depended upon to stand much
strain.  =Seme of the better and closer cast
irous can hardly be soldered at all. Gaso-
line motor evlinders are usually exceedingly
difficult 1o solder,

PREPARING: TRACING PAFPER

The following iz a capital method of pre-

paring tracing paper for architectural or
engineering  trmcings, says  the National
Builder: Toke common tizsae or cap paper,

any size sheet, lay each sheet on a flat sur-
face and sponge over {(one side) with the
following, taking care not to miss any part
of the surface: Canadian balzam, two
pints; spirits of turpentine, three pints,
to which add a few dropz of old nut oil: a
sponge I8 the best insgtruwent for applying
the mixture, which should be used warm,
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As each sheet is prepared it should be hung
up to dry over two cords stretehed tightly
and parallel, about elght inches apart, to
prevent the lower edges of the paper from
coming in contact. As soon as dry, the
whivets should be earefully rolled on straight
and smooth rollers covered with  paper,
about two inches in dinmeter. The sheets
will be dry when no stickiness can be felt.
A lttle practice will enable any one to make
eood tracing paper in this way at a mod-
epie rate. The composition gives the sub-
stance to the tissue paper.
—_——— .
ANOTHER DEVICE FOR
SPRINGS

WINDING

Either closs or open wound springs of
any piteh may  be wound Dby the device
shown in the sketel, says a correspondent
of the American Machinist,

Make the pices A of a suitable piece of
flat stocl, long enough to rest ngninst the
front of the lathe bed, and bend to fit over
the mandrel, M. The mandrel should be
smaller than  the finished spring by the
amount of spring in the material heing
wound, Drill the hole, H, a trifle larger

e

N

Winding Bprings

than the wire wsed, and chamfer its edges
a little,  Its position determines the pitch
of the spring: the piteh being steeper the
farther the Lole iz from the left. This
bends the wire just at the point where it
woer ot the manideel, Do not hold back on
the wire, as there is practienlly no waste.
The collnr, O, moantsd on the mandrel, has
it hole deilled  longitudioally in it, for re-
colving the emld of the wire,

To wiml a spring, sgeip the mandrel in the
Inthe chuaek, pass the wire thronzgh the hole,
H: bend the el of the wire over at rleht
nngeles awd insert in the hole in the collare,
C.  Start up the lathe and wind the spring.
Uage o falely stiff mandrerel and no snpport
for the ounter emd will e necessary.  For
slender mandrels an old ehuek mounted in
the tail spindle may be used, having the
Jaws tightened enough to support the end
of the mandrel,
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RAISING THE STACK.

The raizing of a tall stack always be-
comes a matter of popular interest before
it is accomplished and any bungling may
bring embarrassment to the man super-
intending ihe job, who, in all likelihood, had
not counted on the group of interested spoc-
tators. A correspondent of the Woodwork-
er tell how he goes about this operation.

Fig. 1

Derrick pole, blocks, tackle and all nec-
essary rigging were collected soon after the
construction of  the  Dbuoilding  had  Leen
started, as it is good policy to bave them
at hand and in readiness. The dervick or
“ein” pole uasually consists of three poles
set in o tripod. In this case a poplar log
“snaked” up the bank was the best avail-
able, The pole was 54 ft, long and 10 in.
in dinmeter at the top end; the brick stack
stump was 18 ft. high and the iron stack

built and the pole set on it, which gave
ahont 9 ft. of space bhetween blocks when
the stack was “high,’” ready to set over into
place,

Blocks and tackle ponsisted of a double
or two-sheave bloek having a becket to
which was fastened one end of the 11 in.
rope (500 ff. longz) and a triple or three-
sheave block. The other end of the rope
was the “fall” of the line—or the rope to
which power is applied, It was paszed four
times around the “erab™ of the drom, which
“eralh” was a geared windlass consisting of
a crankshaft, having a crank on each end
and carrying a small pinion which geared
into a spur gear, keyved onto one end of a
gpool shaft., The =pool was tapered down
from the fAanges toward the middle so that
the rope slipped toward the center ag wonnd
on, and one wan pualling on the slack end
would caunse it to jmpinge on the spool
enough to raise the load pulled by two men
at the cranks. This erab was geared so
that the pinion made six turns to the spur
gear's one and by means of it, with the
tackle blocks, two men could raise a load

Right Guy

Brrck Ifump

Crab

Meain Guy

with the spark arrester, was BT fr.

long,
consequently the pole was not long enough,

To meet this emergency n butt splice was
miade at the large end of the pole by means

of a 12x12-in. by 16 ft. timber and two
pleces 6x12 in. by 12 ft. (Fig. 1.) This
gave T0 ft, of pole, hardly length enough,
allowing 10 ft. for hocks, sling and lashing
for landing the pole in the stump, To gain
length a erib of railroad ties, 5 [t high,
and having a platform of 2-In, planks, was

-

of 8,000 lbhg—more than 5§ men could puall
up bodily by hand.

The derrvick pole to he raised weighed
4,000 1bs. A 3x4-in. by 24-ft. scantling and
a palr of double %-in. blocks were first
rialsed by hand. With this a larger derrick
pole 5x5 in, by 40 ft. long was pulled up
and seeurely stayed with four guy ropes.
Then by means of blocks, tackle and erab
the main derrick pole was hoisted and guyed
as shown in Fig. 2. Before performing



POPULAR MECHANICS.

this last operation the guys to the main
pole were all pulled very tight by means of
a pair of small blocks, each guy in turn
until the slack was taken out of then,
Thiz was done hy placing a “stop knol” on
the guyvrope, fastening one block to it and
another to a sling around the post to which
the guy is fastened. The “stop knot” is
tied as follows:

We will say the guy Iz a 13-inch rope
and the stop knot rope Be-inch. Take hold
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the welght of the stack comes onto this
lashing near the center, if the joints are not
very strongly riveted the weight of the ends
will sometimes shear the rivets off at the
Joint nearest the lashing. To avoid this
three ribs of angle fron, 34x2x2 in. about
20 It long were put in, placed equidistant
on the ingide cirele of the stack, lengthwize,
aud  =eeurely rviveted to it, Some  boiler
Iuiilders furnish these angle bars to be put
in full lenzth of the stack, but unless the

Fig. 3

of the end of the smaller rope marked A
(Fig. 3), with the left hand: hold it against
the large rope and make three roumd torns
toward the right over the large rope, DBring
the end of smaller rope, marked D, lLack,
and take three half hitehes to the left.
Bring the end marked A through the loop at
C, and attach to the hook of block that has
the larger number of sheave pulleys, 1t s
very important that the zoy ropes should
be pulled tight, so that the stack does not
take a lurch and gain momentum enough to
break one or more of them.

In the instanee mentioned, the tackle
blocks and ropa were not raised with the
pole. Before the pole was raised “eleat™
steps abount 2 ft. apart were put on and a
1%-in. hole was bored in the top of the
pole amd a 1-in. round iron davit put In,
the hook part bhanging over toward the
stump when the pole was up. A man went
up carrying a small line with which he
pulled np a pair of small blocks and with
this tackle the large blocks and tackle were
pulled up,

The appliances all being in  place, the
cralb bolted to the foot of the pole, all the
guys pulled tight, and the ‘makefasts" all
secure, the lashing was put around the
stack 3 or 4 feet above the center of the
weight of the stack—that is, so that the
bottom end of the stack was a little heav-
fer than the fop. This lashing is usually a
rope of the size of the Dblock lne, passed six
times around the stack, and the lhook of
the lower block hooked into three of the
turns, the other three pulling tight around
the stack, to grip aod not slip up. As all

stack is of very light weight material it is
not necessary except at the middle,

A set of four guy ropes were then
fastened to the stack 11 ft. from the top
and another set of four 13 ft. lower down.
Everything was made secure and taut and
then, the stack laving alongside (Fig. 2)
the blocks were hooked into the lashing, the
winding of the rope on the erab was begun
and the stack slowly went up. The lower
end was held down by a hand line and thus
an upright position was sradaally assumed.
When at the right point, it was pulled over
into place, settled down on the stack plate,
plumbed and the goys sccured to the eight
posta previously set.

[ ——

POINTERS ON ARMATURE COILS.

Wires should be of the proper size to ob-
tain the reguisite electromotive foree, but as
short and thick as may be, in order to give
the least resistance posgible, Their eleetro-
conductivity should be of the best, good
copper wires  Dbeing nearly equal to silver.
Colls should e woumd with alr spaces, as
some heat iz always gonerated by their re-
gistanee, and ventilation cools them. Mica
and asbestos are good for insulating arma-
tures.

— e

The wind pressure upon a flat surface is
twice that upon a cylindrical surface of the
game height and width.

ik o

Eleven pounds of malls will nail on the
1,000 laths required to cover T0 sq. yvis. of
gurface,
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HOW TO MAEKE A LEVELING BOARD.
The board shown in the sketeh is handy
for grading pipe trenches or leveling ground.
It may be wade fromw an ordinaey picee
of lnmber 6 rt. long,

5 in. wide aml 1 in
or wore thick, At the cemter and at right

Home=-Made Lewvel

angles with the bottom edge of the frst
board rigidly attach a piece of the same
Inmber, about 3 1t long. At the top of this
upright piece attach a plunb bob.  Mark
a2 seale on the bottom of the board and at
the eenter. The swing of the bhol will indl-
cate the grade

LEVEL FOR GRADING DITCHES.

A level like the one shown o the Hlustea-
tion iz used in Montana for grading irriga-
tion ditehes. The construction of the level
s plainly shown., In operation the level is
carvied by one man and an assistant makes

e —— i ——

\%.
"In-ﬂ
5

T 0 1

Home-Made Levael

marks with a shovel, to guide the driver
of the diteher, which follows about 200 feet
i.“ the rear. The usual grades allowed are
from one-half to three-fourths of an inch to
the rod. The level lLeing just a rod in
length is especially handy for the purpose
mentioned.,

Hnots You Ought to Know

A—Bight of a rope.

B—Simple or Overhand
Inot,

. —Figure 5§ Knot,

D—Double Knot,

E.—Boat Knot.

F.—Bowline, first step,

(i.—Bowline, second step.

H.—Bowline, completed,

[—Square or Reef Kuot,

J.—Eheet Bend or Weaver's
Knort.

K.—Sheet Bend, with o tog-
rle,

L.—Carriek Bend,

M.—stevedore Koot com-
leted,

N.—Stevedore Lnot com-
enced.

0.—S8lip Krot.

P.—Flemish Loop,
Q.—Chain Knot, swith tog-

gle,
R.—Half-hiteh.
S —Timber-litch.

T.—~Clove-hitch.
U.—Rolling-liteh,

Copyright 1804,

Courtesy C. W. Hunt Co.

V.—Timber-hitch and Halfl-
hiteh,
W.—Blackwall-hiteh,

e X —Fisherman's Bend.
Y.—Bound Turn and Half-
hitek.
Z—Wall Knot commenced.
AA—Wall Knot completed.
BB.—Wall Knot Crown
commaenced,
CC.—Wall Knot Crown
completed.,
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PUTTING RUBBER TIRES ON IRON BAND
SAW WHEELS.

The following kink will be of use to those
who experlence some difficulty in making
the tires stick, The reason  they do nol
atick is becanse the wheel is cold gmd chills
the shellac,

Fill a common oll ean, having a small out-
let, with gasoline, Have the wheel clean
and keep it revolving slowly by hand. Put
a little gasoline on all arowmd the rim of
the wheel and then touch a mateh to it
and Keep the fire all around the rim by
putting in gasoline wherever the fire dies
out., Keep this up until the wheel is vory
warnt, then let the fire die out and put on
very thick shellae and then the {fire. The
tire will streteh even all around and eause
no more trouble by coming off —Contributed
by Chester R. Wyman, So. Paris, Maine,

HINTS FOR DRAFTSMEN.

Steel pens arve =oon rained through not
wiping, and even when faithfully eleaned
after using, soon accumulate more or less
deposit,  They wmway be made as good as
new in a few moments by rubbing with
@ bit of sandpaper until free from dried
ink and rust. The sandpaper ean e oes
mented on a tiny stick and take itz place
among the desk aecessories, ready for in-
slant use, Pens are cheap, of course, yet
a good one one dislikes to part with, and
the operation is so simple that it is worth
while,

A fine or coarse pen can be created at will
by means of an oll stone; a little practice
will soon demonstrate the ldea, rubbing at
the sides reduecing the lines, and across the
end rendering the pen coarser, It any
seratehing ensues, a few frials will show
where to apply the oil stone to remove the
difffenlty.

This method ean be gsed (o advantage
also with etching pens. It sometimes oceuars
that the inking pens of a deawinge set fail
to ink properly and cot the paper, This Is
not only annoying but ruins the work., The
oil stone, applied to each peint after sepur-
ating as widely as possible, will remedy the
defect, Rub the finger over the points, to
ascertain that there are no feather edges,
and then continue with the oil 2tone until
desireil resulis are obtaloed, Afterward
keep the tool clean. A little aleohol will
be found zood for this purpose.

When the glass in a slide rule is broken,
the following will be found a good way to
effect temporary repairs, until a new glass

ean L procured:  Remove the broken glass,
amd cut a picce of cardboard to At in its
place; cut an opening to show the figures
and lines, and string a hair across the open-
ing, cutting a niche in the eardboard with
i penknife for the hair, and being eareful
that it lines up properly. In this way one
ot use g slide rule nutil a new zlass is ob-
taninable—Coutributed by A, B, Weeks,
Cleveland.
———r——— ..

HOW TO MAKE A FINE-TOOTHED SAW,

Onee in a while a saw having very fine
teeth, fiune as those on a jeweler's saw, but
with a much wider blade is required, Such
@ saw can be made of an old spring from
an eight-day clock, says a correspondent of
The American Machinlst,

The sketeh shows the gauge made of
Wxl%-in, machinery steel. Grind one side
of a4 3-cornered file safe, cut a piece of steel
the length of blade you require and clamp
in the vise; file one space A the proper
depth, take the gauge in the left hand and
apply in space A and file the next space,

~Gage

Making a Fipe-Toethed Saw

helding the safe side against the gauge. Re-
peat this operation until the saw iz com-
plete,  Hegulate the depth by the number
of strokes of the file, For thin brass or
Goerman silver tubing, one long stroke is
enough; for flat stock, two; for hard rub-
ber or fiber, three,

Punch holes in the ends to streteh in a
frame, or for miter work make a back for
the blinle by slotting a piece of flat brass
like Ii, or take a piece of soft brass and
donble aver like . If for any reason you
ghoull desire to draw the femper at each
end, wrap the toothed part in a wet cloth,
or, better still, stick through a raw potato
and leave the end exposed and apply the
heat.  The temper is havd enough for gray
iron aml machivery steel, The blade can
he made at the rate of 1 in. In 33 minutes.
No set is required. This saw makes a cut
of .02 In,

o
The “1905 Shop Notes,” 200 pages, 385
illustrations, only 50 cents,
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DIVIDING CIRCLES BY THE STEEL
SQUARE,

A circle may be divided into any number
of equal parts by the use of the steel square,
gnys the Metal Worker. To do this, divide
360 by the number of equal parts desired
This will give the angle of the parts in de-
grees.

Using Steel Bguare for Dividing Circles

Let us suppose that we wish to describe
an octagon within a ecivele. Dividing 360
by 8 gives us 45 degrees as the angle of the
parts. Set bevel square at this angle by
aid of the protractor and from any dia-
metfer as the base line, secure a new base,
usging this from which to secure a secomd
and so0 on until the clrenmference ig com-
pleted. This proceeding is indicated in the
dingram.

For a very large circumference, first make
a small drawing, having a diameter which
is n factor of the given circumference, keep
in mind that dimensions of similar figures
are in proportion and the sides may be se-
cured by the rule of three,

BOILED OIL FOR ZINC PAINTING.

Mix 1 part of binoxide of manganese, in
coarse powder, but not dusty, with 10 parts
nut. or linseed oll, Keep generally heated
and stir freguently for 30 hours. The oil
will then begin to turn a reddish brown and
will answer for any paint.

FILLER FOR WALNUT.

To make a good walnut filler mix together
equal parts of rye flour and china eclay and
a little burnt nmber with two parts turpen-
tine, one part hoiled oil and two parts japan
gold gize, Apply with a rag,

o

If yon have a good “kink” for this depart-
ment, send it in. We can use rough sketches
of any size.
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BLACK ENAMEL FOR WOOD.

Prime the wood with linseed oil, turpen-
e and while lead; give it two or three
coats of black mixed with copal varnizh
and turpentine; rub it down dry. with
pumice stone and water, and then varnish
with copal., Rub down again and pelish
with oil and rottenstone, which will give
a perfect smoothness, says the Master
Painter.

—_——t———

HOW T0 MAKE A TRIANGLE.

A triangle which may be used by a lodge
or other organization as a call instead of a
bell or horn, is deseribed in the American
Blacksmith,

The triangle, which should be about 24
in. on each side, is made from a round bar
of spring steel, % to 14 in. in diameter, and
about 6 ft. long. Mark it off into three see-
tions, as at A in the drawing, making the
marks very light with a center punch, not
an cold chisel, Heat one end of the bar and
forge it as at F, then heat the bar at the
mark I and bend the top over as at B. Now
heat at the second mark E and bend the
lower part toward the forged end F, but not
touching it. True your triangle until the
base Iz horizontal and the other two sides
form equal angles at each end of the hase.
To see if the plece is straight, place it on
a perfectly level surface, and if all sides
tonch equally your job is finished.

Making a Triangle

In working your steel bar he careful not
to overheat and burn it, and alse not to
work too cold. Be sure to have an opening
at one corner of the triangle, as shown in
the sketeh at C.
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MOVING HEAVY WEIGHTS
MOUNTAINS.

IN THE

When nothing else is available the wind-
lass shown In the accompanying sketches is
used in the mountains of Montana for mov-
ing heavy weights. TIf it iz possible to ob-
tain anything else for the purpose this wind-
Inss iz not desirable, but it may prove very
useful in an emorgency.

At the top and base of the windlass are
iron bands having rings from which pass
strong guy ropes anmnd chaing fto iron rods
driven into the ground. The weight is at-
tached by means of strong repe, which un-
winds from the small drum and winds upon
the larger, thus giving double or triple pur-
chage according to the difference in =lze of
the two drums (Fig. 1). When the weight
has been pulled up as far as the windlass
can pull it, the rope No. 2B (Iig. 2) i= short-
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CEMENT FOR UNITING BRASS AND
GLASS.

One part eaustie =oda, 2 parts rosin, 32
parts plaster, 5 parts water, boiled together,
Hardens in one-half hour. To prevent hard-
ening  so  rapidly snbstitute zine white,
white lead, or slaked lime for the plaster.

e

AUTOMATIC TIRE PUMP FOR AUTOS.

Automobile tires may be inflated while
the machine is running. The device is spe-
cially recommended for use where a slight
puncture is had and it is desirable not to
repair before reaching home or some shop.
The pump is earried in the tool box and
fastens to the hub. An eceentric works the
pump, the air steadily discharging into the
tire. The pump will fit any make of wheel.

10,000

ened and the windlass rope lengthened or
nnwound amd a new start is taken, or the
windlass is moved farther back, A, Fig. 2,
indicates the guy stakes.—Contributed by
Lee B. Clarke, Bozeman, Mont.

=g

For laying 100 en., . of wall, a cord of
stone, 3 bu. of lime and a cubic yard of
gand should be allowed,

LBS.

Fig.z,

T0 REMOVE FROST FROM WINDOWS.

One of the simplest and quickest methods
of removing ice from windows iz to place
common coarse salt on a dry cloth and rub
the frost. You will be surprised to see how
rapidly the frost is removed, and the glass
will not eoat again for a day or two, even
in very cold weather.
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WHERE THE BEST BRISTLES ARE 0B-
TAINED—RUSSIA THE SOURCE
OF LARGEST SUPPLY.

Bristles are so extensively used for
Lrushes of so many descriptions and for
guch widely varied purposes that one won-
derg where all the abundant supply comes
from. Good bristles, however, are expen-
give and more than that, the Ameriean sup-
ply is of the lowest grade, short, crooked

and fit only for the cheapest Lkinds of
brushes,
The reason for this is that in America

hogs are grown for pork, and are Kkilled
young, the bristles heing obtained at several
of the large American packing plants, where
men, hired for the purpose, gralh what bris-
tles they enn as the hogs pass along in be-
ing cleaned, after Killing, The bristles are
gray and less sightly than the white ones
obtained elsewhere, The halr from  the
ridge of the hog's back i=s the best aml is
saved for brushmakers' use; that from the
gides iz used in cheap grades of curled hair
uszed by  uwpholsterers, says the Master
Painter,

Bussia supplies the world with the high-
est grade of bristles, long, stilf and snow
white, the Iatter quulity being ue inconszid-
erable factor, thongh for efficiency it makes
them no better than the gray or black bris-
tles. The reason Russin leads in this prod-
uct is that the hogs from which the bristles
are obtained live in thie forest, Lhalf wild,
and are not killed young for pork as in the
United States. The better the hog for pork
the poorer for bristles.  Slberia also pro-
duces good bristles. The bristles arve packed
in casks weighing 250 and 300 pounds. They
are assorted into the following  grades:
“Okataka,”? from 5 to 7 in long and used
by shoemakers, the ecoarsest and stiffest

bristles grown., “Firsts,” 4 to 6 in long,
stiff and elastie; “Buchoyz 414 to § in

long, fine and soft; and “Secomds” 3% to 6
in. long, also fine and =oft. Each grade is
furnished in the four eolors, white, hronze,
gray and black. The peasant women save
the bristles and sell them to Ifinerant ped-
dlars who in turn sell them to dealers, The
hest =tock is ganthered in the winter time
and they range in price from 60 cent= to
£5.00 per pound, To he g good bristle myer
requires years of experience. The quality
of hristles iz determined by length, stiffness
and eolor; cheap qualities are often made
to appear far hetter than they really are,
Cermany, France, China  and India al
furnish bristles In commercial quantities.
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LIGHT FOR FITTING
BENCHES,

When fitting benches run along the wall
they ean be lighted up very nicely in the
mwanner shown in the sketch. Lamps sus-
pended from the roof are unbandy, as it is
often difficult to fix them in just the right
position,
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Adjustable Light for the Fitting Benoh

To arrange the lght as shown run the
wiring along the wall about 4 ft. above the
benches, as at A, and take them up to the
rose, I A wronght-fron bracket, C, s fixed
to the wall by two serews, This bracket
is drilted to receive the swing arn, 13, which
is made ont of a W%-in, ronnd arm in the
shape shown, A swall 5 hook is hung loose
on the arm and the wire pazssed over it
The loop in the lower part of the S Look,
snys:  the Eleetrieal Magoazine, London,
should Dbe just large enongh for the wires
to pass through and Keep it the reguired
height as adjusted.

—

HOW TO BRAZE HOLLOW CASTINGS.

Take old wagon or buggy boxing and
crack it. Drive a very thin wedge in the
erack to keep it from elosing tight when
bot, Take the sofiest Dbrass filings or spel-
ter that can be got. Mix It with about one-
eightlh of its bulk of bhorle aeld. Put the
box In the fire and heat red, Dip o polnt of
a lily in the mixtore and spread it along
the erack: hlow up until the brass is melied,
Take out and Iay It away to cool., Be care-
ful not to jar while hot, Take a sledee and
nnsh up when cold and you will see that
you have brazed the easiest thing possible,
and for this reason the brass was elean and
the work eontracied and did not move while
heating and enoling, as  separate  pleces
would, which is the secret of the whole job,
gays a ceorrespondent of the Blacksmith and
Wheelwright, If your break Is dirty or
rnsty, file, serape, saw  amd  brush  with
muriatie acid. Or if yon use common solders
ing acid in the shop, that is best,
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WIRELESS TELEGRAPHY IN EVERY DAY
USE.

It is hard for the layman to realize that
in a comparatively short time wireless teleg-
raphy has passed from the merely experi-
mental stage to the point where it is Fiving
constant and practieal service. Already it
has fizured importantly in o great confliet
and has become an adjunct of every great
navy.

Since June, 1902, the Mareoni gyvstem has
been an important part of the equipment of
the Belgium mail packets plying between
Dover and Ostend.  Experiments were begun
on these packets in 1900, A const station
having a mast 151 feet high was established
at La Panne and the floating station was
established on the “Princess  Clementineg”
.which had a mast 38 feet high, The trans-
mitter system of each station consisted of an
oscillator having one terminal connected to
the earth and the other to an antenna, In
October, 1801, the tests resulted satisfactor-
il¥. Then the government began installing
the syvstem,

A new station was established at Nieuport
Bains, the building being of brick with the
terminal of the antenna earrvied to it. The
mast iz in itg immediate neighborhood and
the station has the ordinary telegraphic eom-
munication with the interior of the country,
Two government emploves are on duty at
this station during the day; during the night,
one employe of the wireless telegraph com-
pany. Each vessel gends an average of three
telegrams during a night voyage, and doring
day trips each vessgel receives one messiare.
In the messagzes, the signal of the message,
a number, is first given, then the number of
words, the nature of the telegram (serviee,
private, or government), the name of the
hoat and the text which is usually of the fol-
lowing charaneter: “Left Dover at 11:03 P.
M.; thirty-two passengers; 220 postal sacks;
clear; wind E, 8, E."; signature. The com-
mander and his officers have charge of the
manipulation. The steamer stations receive
no outside messages nor interfere with any
apparatus having a different pitch, the gov-
ernment contracts ealling for this syntoniz-
inz. Signals are exchanged best on damp
moonlizht nizhts,
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The transmitting station, savs the Elee-
trical Review, consists of a storage battery
of elght cells which supply the Ruhmkori®
coill with eight amperes at sixteen volts,
equivalent to 160 watts, The coil transforms
the current to 40,000 volts, The storage hat-
tery is charged by the dynamo which lights
the station. The antenna consists of three
wires soldered together at the extremities.
The total length of wire is 180 feet. The
height varies on the packets from 49 feet to
589 feet, necording to the heizght of mast.

The receiving apparatus consists of a re-
celver complete: relay, decolierer, coherer,
Jigger, box of batterles, next a Morse regis-
ter and a signal bell. Each station is pro-
vided also with reserve apparatus, a storage
battery, a eoil complete, three Leyden jars,
a receiver complete, and twelve batteries,

Rervice in some of the packets is now pub-

lie, the charge being 10 cents for fifteen
words, Wind, raln, snow, cold or heat, the

serviee renuiins as efficient—and at thnes hins
been of great lmportance. For instance a
packet once encountered a Norwegian bark
with a broken radder. The condition of the
bark was reported by wireless telegraphy
and a tug despatched to its aid. Once a
thief was believed to have escaped by way
of a packet. Upon Deing informed while at
sen the captain instituted a search for him
and made sure he was not on bhoard,

There have been other instances—broken
propellers, light booys going out, danger of
losing routes In heavy fogs, ete,, all of which
hiave been =afely met by this wonderful new
areney, which weans more to the navigator
than to any one ¢lse,

- -
DRAINS AMONG TREES.

Tile should not be run among trees, espe-
cinlly willow or cottonwood trecs, says
Brick. The illustration shows the probable
effect on the drain, if this advice is not
heeded, The small fibrous roots will soon
choke the tiles and entirely shut off the
witter they are intended to earvy, so that It
will e necessary to dig them out and elean
them, In such ease, do not replace them,
bt run in the same size sewer pipe, ce-
menting the joints to prevent a recnrrence
of the trouble,

What May Happen to Tile Run Among Treed
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HOW TO MAKE A WINDMILL OF ONE OR
TW0 HORSEPOWER FOR PRACTICAL
PURPOSES.

A windmill for developing from one-half
to two horsepower may be conztrocted at
home, the expense Dbeing very small and
the resulitz highly =ati=factory.

The hub for the revolving fan wheel is
first constructed. One good way to get both
the lhub, lining, shaft and spokes for the
blades, i to oo to a wheolwright's and pur-
chase the wheel and axle of some old rig.
There are alwars a number of discarded
carriages, wagons or partg thereof in the
rear of the avernge blacksmith's shop, Some-
time= for hall a dollar aud often for noth-
ing, you can get a wheel, an axle, and con-
nected parts. Bemove from  the  wheel,
all but the four spokes needed for the fans
az in Fig, 1. The same hab, axle and
bearings will do. In ease vou cannot secure
a wheel and shaft, the hab may be made
from n plece of hardwood, about 4 in. in
dinmeter and 6 i long, A 2-in, hole ghould
e bored through for a wooden shaft, or i
14-in. hole for a metal shaft. The hub
way be securcd by patting two or three
metnl pins through Lub and shaft. Adjust
the spokes by boring holes for them and
arrange them so that they extend from the
center A, ke B, The wheel i= then reqdy
for the blades., These bilades should be of
gsheet metal or thin hardwood, The sizes
may vary according to the eapacity of the
wheel and amount of reom for the blades
on the spokes. Fach one is tilted so as fo
receive the foree of the wind at an angle,
which adjustiment causes the wheel to re-
volve when the wind pressure is  atrong
enough,  Secure the Dblades to the spokes
by using little metal eleats, C and D, DBend
these metal strips to soit the form of the
spokes and flatten agninst the Wades and
then insert the screws to fasten the cleats
to the wood, If sheet metal bindes are nsed,
rivets =honlld be v=ed for fastening thenm.

The stand for the wheel shaft is shown
in Fig. 3. Arrange the hase piece in plat-
form orvder, (J). This is more fully shown
in Fig. 5. On top of thizs base piece, which
is= abont 36 in, long, place the =eat or ring
for the revolving table., The circular aeat
I= Indicated at I, Pig. 1. This ring is like
an fnverted cheesz box cover with the

center cut out, Tt can be made by a tinner.
Size of ring outside, 35 in. The shoulders
are 4 in. high and made of the tin also.
Form the shoulder by soldering the plece
011, Thus we get o smooth surfacing
with sides for the mill base to turn in so
as to receive the wind at each point to ad-
vantage, The X-shaped piece H rests in
the tin rim. The X-form, however, does not
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show in this sketch, but in Flg. 5, where it
is marked 8. This part is made of two
pleces of 2-in. plank, about 3 in. wide,
arranged so that the two pieces cross to
wake a letter X, When the pieces join,
mortise them one into the other so as to
secure a goosd joint,  Adjust the upriglts
for sustaining the wheel shaft to the X
pieces as shown at E, E, Fig. 2. These are
dx4-in, pieces of wood, hard pine preferred,
planed and securely set up in the X-pieces
by mortising into the same, Make the
bearings for the wheel shaft in the uprights
and insert the shatt.

The gearing for the transmission of the
power from the wheel shaft to the shaft
caleulated for the delivery of the power
at an aceessible point below must next be
adjusted. The windmill i= intended for in-
stallation on top of a bailding, and  the
power may be transmitted below, or to the
top of a =tand specially erected for the
purpose, 1t i3 a good plan to visit some of
the second-hand machinery dealers and get
four gears, a pulley and a shaft. Gears
about § in. in diameter and beveled will
be required.  Adjust the first pair of the
beveled gears as at F and . If the wheel
shaft is metal, the gear may be set-serewed
to the shaft, or keyed io it. 1f the shaft
is hardwood, it will be pecessary to arrange
tor 4 special conpection, The shaft may be
wrapped with sheet metal and this metal
fastenel on with screws, Then the gear
may be attached by passing a pin through
the set-zerew hole and through the shaft.
The upright shaft like the wheel shaft is
best when of metal. This shatt is shown
extending from the gear, G, to a point he.
low. The object is to have the shaft reach
to the point where the power 12 received for
the service below., The shaft is shown cut
off at K. Passing to Fig. 3 the ghaft is again
taken up at L. It now passes through the
arrangement shown, which device is rigged
up to hold the shaft and delivery wheel P
in place. This shaft should also be metal.
Secure the beveled gears M and N as shown,
These transmit the power from the apright
ghaft to the lower horizontal shaft. Provide
the wheel or pulley, P, with the necessary
belt to earry the power from this shaft to
the point of use,

The tail board of the windmill is illus-
trated in Fig. 4. A good way to make this
hoard is to use a section of thin lumber and
attach It tn_tlm rear upright, E of Fig. 2.
This may be done by boring a hole in the
upright and inserting the shaft of the tail-
piece. In Fig. 4 is also shown the process

Fig. 6

| |
L) |

of fastening a gear, R, to the shaft. The
got serews enter the hub from the {wo sides
and the points are pressed upon the shaft,
thus holding the gear firmly in place, The
platform for the entire wheel device is
shown in Fig. 5. The X-pieee 8 is bored
through in the middle and the upright shdft
passes through. The tin run-way or ring 18
marked T, and the X-piece very readily re-
valves in this ring, whenever the wind alters
and causes the wheel's position to change,
The ring and ring base are secured to the
platform, U. The latter is made of boards
nailed to the timbers of the staging for sup-
porting the mill. This stuging is shown in
Fig. 6, in a sectional view. The ring with
ita X-piece is marked V, the X-piece is
marked W, and the base for the part, and
the top of the stage Is marked X, The stage
is made of 2x4-in. stock. The height may
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vary, according to the requirements. If the
affair is set up on a barn or shed, the stag-
ing will be sufficient to support the device.
But if the stage is constructed direct from
the gronnd. it will be necessary to use some
long  timbers to zot the wheel up high
enougzh to rveceive the benefit of the foree
of the wind. Proceading on the plan of the
derrick stand, as shown in Fig, 6, a stage of
considerable height can be obtained,
—_——
HOW TO MAKE A TRAP FOR RABBITS,
RATS AND MICE.

From an old 6-in. pine fence hoard ent
off four pieces 215 ft long and one 6 in.
square for the end of the trap and another
4 in. iy 8 in. for the door. TUse old Doards,
as new boards scare rabbits,

HOW TO MAEE A SMALL SEARCH-
LIGHT,

The materials required for o small search-
light are a 4-volt lamp of the loop variety,
thin sheet brass for the eviinder, copper
pipdng and brass tubing for base.  When
cornpleted the searelilight may be fitted to
i small boat amd will afford a great amount
of pleasare for a little work, or it may be
put to other uses if desired.

Make a eylinder of wood of the required
slge nnd bend o slieet of thin brass around
it.  Rhape small blocks of boxwond, D, Fiz.
1. to fit the =idesg and pass stoutl pieces of
birasgs wire through the middle of the Blocks
for trunnions.  Exaetly through the middle
of the sides of the eylinder drill holes just
s0 large that when the blocks containing
the trunnions are cemented to the eylinder

HOOR 3]
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A Good Eabbit Trap

Fig. 1 shows how the hox is made. Tt
should be 4 in. wide and 6 in. hizh on the
ingide. The top amd bottom boards project
1 in, beyond side boards at the Dback amd
end board iz set in. The top LBoard should
be 2 In. shorter than the sides at the front.
Nail a strip on the top hoard back of door
and one on the bottom bonrd so game ean-
not push the door open from inside the trap
and get out,

In the mididle of the top hoard bore a
hole and put o crotehed stick in for the lever
to rest on. DBore another hole in the top of
the door for the lever to pass throngh, Two
inches from the back of the box hore a hole
for the trizger. which should be made out
of heavy wire in the manner shown in Fig.
2. The door of the trap mnst work easily
and loosely.—Contributed by Carl Banm,
Valparaiso, Ind.

—_—t—————————

On June 1st we shall issoe in book form
the articles printed in *“Mechnnies for Young
America.” 1t will be a gold mine of “Things
a Boy Can Do

there i= no chanee of contact hetween cylin-
der and trunnion, aml 2o ereating a false
cirenit.

The trunnion should project slightly into
the cexlinder, and after the Inmp has been
placed in position by means of the =mall
wooden blocks shown in Fiz. 1, the wires
from the lamp should be soldered to the
trunnions. It is bezt to solder the wire
to the trunnions before cementing the side
blocks inside the cylinder,

Turn a small circele of wood, A, Fig. 2,
inside the evlinder to fit exactly and fasten
to it a piece of mirror, O, Fig, 2, exactily the
same size to serve as n reflector, Painting
the wood with white enapmel or a piece of

brightly polished metal will gerve the
purpose, On the back of the pieece of wood

fasten a small brass handle, B, IPlg. 2, =0
that it may readily be removed for eleaning.

In front of cxlinder place a piece of mag-
nifying glass for a lens. If a piece to At
canuot be oltained, fit a glass like a linen
tester to a small dise of wood or brass to
tit the cylinder. If magnifying glass can
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Side View,

Fig. 1

not be had, use plain glass and fit them as
follows:

Make two rings of brass wire to fit tightly
into the eylinder, trace a cirele (inside di-
ameter of cylinder) on a piece of cardboard;
place eardboard on glass and cut ont glass
with a glass cutter; break off odd corners
with notches on eutters and grind the edge
of the glass on an ordinary red briek using
plenty of water. Place one brass ring in
evlinder then the glass dise and then the
other ringz.

For the stand fill a piece of copper piping
with rozin or lead and melt lead ont. Demd
the pipe with a piece of curved wood or
uze some of the many methods of pipe
hending which have appeared in the Shop
Notes department of Popular Mechanies,
Make an inecision with a half-round file in
the under side of the tube for the wires to

MECHANICS.

come through. Make the base of wood as
shown in Fig. 1. One-half ineh from the
top bore a hele large enough to admit the
copper pipe and a larger hole up the center
to meet it for the wires to come down,

If it is desired to make the light very
complete, sayvs the Model Engineer, London,
make the base of two pleces of brass tube;
one heing a gliding fit in the other and with
projecting pieces to prevent the eylinder
from going too far. The light may then
be elovated or lowered as wished. On two
ordinary hrass terminalg twist or solder
A

Fig. 8

some flexible wire, but before doing so fix
a little bone washer on the screws of the
terminal 20 as to insulate it from the tube.
When the wires have been secured to the
terminals cover the joint with a plece of
very thin india rubber tubing, such as is
used for evele valves. The two wires may
now he threaded down the copper tube into
the base, and pulled tight, the terminals
firmly fixed into the tubes; if too small,
gome wlue will gecure them. To get the
eviinder into its earvinge, put one trunnion
into the terminal as far as it will go and
this will allow room for the other trunnion
to o in its terminal.

FRENCH MOTOR FOR SMALL BOATS.

A French engineer has constructed a port-
able propelling outfit which one can earry
with him. and apply to any small boat he
may borrow or veut.

A =small gasoline engine furnishes the
power, driving a small propeller, which also
serves a8 rmdder. The smme plan, using an
electric motor driven by batteries, was at-
tempted  in this country some years ago,
but Lias never been wholly satisfactory,

Any Boat a Motorboat
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FATIGUE OF METALS.

An army walking over a Dbridge with
steady step would, after a time, break it
down. In 1871, Woliler of Germany, fried to
find out if metals, like people, become
“tired.” He uzed the word “fatigued.” Kince
then many tests awd facts bave been re-
corded, 5Sir Benj. Baker experimented with
the steel of the Forth Bridee, England, and
in this country Ar. Howard, of the U, S
Testing Burean, has ziven the subject much
thought,

Before the Pacifie Railway Club, AMr., Rob-
ert McelF, Doble sayvs that iron and steel are
more human  than commonly  supposed,
To illustrate, suppose we have three bars of
the same kind of steel, each one inch squarve,
and the same length., Let bar No. 1 stamd a
pull of 30,000 pounds (put on and removed)

POPULAR MECHANICS.

as many times as it will before breaking.
Let the particles of bar No. 2 be crowded
together and relieved of a welght of 30,000
pounds until the bar breaks. The weight
will be nsed about the same number of
times in each case, Now let bar No. 3 be
pulled with o foree of 15000 pounds, and
then receive o pressure of 15000 pounds.
It will last only balf as long as Nos, 1 and 2.

A plece of wrought iron that broke under
one pull of 55000 pounds stood 210,000
straing of 28,000 pounds. A piece of spring
steel required 81,000 pulls of 95,000 pounds
to break it, and 1,165,000 straing of 53,000
pounds in a second frial.  As a result of
these discoveries, the best steel ought o
be placed in bridges and  stroetures  that
carry varying weight, and every plece
should be planned so as to keep itz load
well below its yielding point.

“Going Through the Mill”
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Graphie picture of the experience of some
who engage in the milling business, but
which applies to otber lines of manufacture,
ag well,
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The illustration is from the American Mil-
ler, which say=: *“Those that plunge into
the milling business blindfolded find many
leaks,”
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Indigestion

I can afford to offer a full dollar’s worth free
because mine ig no ordinary remedy. Ordinary
remedies treat symptoms. My remedy treats
the causes that produce the symptoms. Symp-
tom treatment must be kept up forever—as long
#s the cause is there. My treatment may be
stopped as <oon as it has removed the cause, for
that is always the end of trouble,

For stomach trouble is rot really a sickpess,
but a eymptom. It isasymptom that a certain
set of nerves is ailing. Not the voluntary nerves
that enable you to walk and talk and aet--but

vousness, dyspepsia. All of these things are fully
explained in the book I willsend when you write.
. No matter how these nerves became impair
ed—I know the way to rebuild their strength—to
restore their vigor.. For my remedy has stoorl
.he test for more than a guarter century. It is
now in daily use in more than fifty thous
arnid communities—in more than a million
homes--in the United States.

It has ecured stomach troubles not vnce, but
repeatedy--over and over again, Yet you may
not have heard of it--or hearing, may have de-
laved or doubted,

the antomatic :tomach
nerves over which your
mind has no control,

W hat ails the stomach
nerves? Worry, pro-
bably, Mental anguish
destroys their tiny fibers
and tears down the tele-
graph lines without
which the stomach hus
no more self control
than a sponge. Uver
work willdoit. Ircegul-
sr habits will do it,

Overeating will do it.
Dissipation will do it.
But the effect is the
same—stomach failure,
I have not room here to
explain how these ten-
der, tiny, uerves coutrol
and operate the stom
ach. How worry breaks
them down aiud causes
indigestion, How mis-

Worth Free.

later.

cept in ful
ar, standar

My Free Dollar Offer|

Any sick one who has not tried my
remedy may have a Full Dollar’s
I ask no deposit,
no reference, no security.
is nothing to pay, either now or
I will send you an order on
your druggist which he will ac-
ayment for a regul-

size Dollar bottle,
And he will senéi the bill to me,

So I make this offer to
you, a stranger, that
every possible excuse
for doubt may be re-
moved, Send me no
money--make me no
| promise--take no risk.
Simply write and ask.
[f you have not tried
my remedy, I will send
you an order on your
druggist fora full loMar
bottle—not a sample,
but the regularstandard
bottle he . keéps con-
smntii,' on his shelves.
The driggist will re-
quire no conditions, He
will accept my order as
cheerfully as though
your dollar laid before
him. He will send the
bill to me,

L Shoﬂ'p._ M. D‘ Will you accept this
opportunity to learn at

here

nse wears them out and -
vauses dyspepsia. How neglect may bring uu[
kiduey, heart, and other troubles through sym-
pathy. 1 have not room to explain how these
nerves may be reached and strengthened and
vitalized and made well by a remedy I spent
thirty years in pertecting- now known by Drug-
gists everywhere as Dr. Shoop's Restorative, |
have not room to_explain how this remedy, by
removing the cause, puts a certain end to in
digestion, belching. heartburn, insomnia, ner-

my expeuse absolutely, how to be rid forever of
all forms of stomach trouble—to be rid not only
of the trouble, but of the very cause which pro-
duced it? Write today, - _

For .a free order for Book 1 on’ Dyspepsia.
a full dollar bottle you Book 2 on the Heart,
must  address  Dr, Book 3 oun the Kidneys,
Shoop, Box 6353 Book 4 for Women,
Hacine, Wis. State Book 5 for Men.
which book you wunt. Book i on Rheumatism.

Mild cases are often cured by a single bottle, For sale at forty thohsand Eﬂlg stores.

Dr. Shoop’s

Restorative
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CATALOGUE FREE FPRICES RIGHT
Telegraph Instruoments, Telephones

Borglar Alarms, Bells, Pnsh Buttons, Batteries, Elsctric
Clocks, Medical Apparatns, Motors, Ete,, Kte.

MANHATTAN ELECTRICAL SUPPLY CO.
32 Gortiand 5t., Now York 188 Fifth Ave.. Chicago

bndiepensabbe for Home and
General Lse

For -:|I||I[]-l"!!i.h.ll edge

toals, wsuch &8 knivas,

aclasors, hatohets, ato.

For cleaning snd polish-

ing metals, silverware

gliasswnre, and 'I'l rriahi r||.,

|I""|1r 'p VWET [nr sehanlenl  pur-

v s, fUWElETS, ChEpanLITE,

.---l- onomid  afford §o

- $.00,

N mnil k Bend

i Frrme | T ™
ta il Phairki 18l 1 filll M

- sondeess with delers 19 mollelsd, aed
I\.'ll:rl-lnde Tary '||-rr
lat Trom Hidg.
Warner Motor Cu.”*l';gﬂ;‘l My e

Bargains

I MOTORS

Electrical Eepniring and Construction
HEND FOHR BARGAIN BHEET

. PEERLESS ELECTRIC CO,,
: 141-143 So. Clinton St.,
‘FPhone Main 1025 Chicago

HOW SMITH'S FRIEND GOT THROUGH.

They were out In Kansas aboot 100 miles and
wanted to peach Kansas City., One of them had
# pass for John Smith and wife. He was John
Sith all right, tmt Lis friend could hawdly pass
fur Mrd, Swith, Although they were practically
without fmds, they boarded the teaine “Take a
gieqit in the rvear of the car,” Smith s=ald to his
friend.

Then Smith went forward and sat down by a
roung woman., Seon they  were  talking like ol
friends, aud the subject of tlekets was brought up
by 8mith. He asked her to let him sce her ticket.
It was not of the varicty that requires the slgna-
ture of the purchaser. :

Smith examined ft wntil the conductor came
through and then he handed up his pass and the
tirket. Pointing to his friend behilml, he said, *“Thia
extra tieket Is for him.”™ The scheme worked. To
this day the young womnan doecs not know that she
was onee Mrs. Smith during a short ride through
Kansas.—RKan=as Clty Times.
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BOOKS

Our new catalog of me-

chanical and technical

books will be ready to mail

March 10. If you are inter-

ested in books write for
free catalog,

POPULAR
MECHANICS
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WE RESTORE SIGHT!

CLASSES RENDER
DEFECTIVE VISION
CHRONIC._

“1 Write for our
ILLUSTRATED
FREATISE, '.t

Mailed Free. j

| THE IDEAL ComPANY,
2390 BROADWAY, (
NEW YORK.
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e
I All Kinds of Second-Hand Iron Worling Machinery,

we Bu and sel| especially Engine Lathes, both power and foot power, :
__L_ Drill Presses, Planers, Milling Machines, Punch Presses, |
Grinding and Polishing Machinery, etc, We also carry in stock new machines for all sorls of iron

and brass work. If you need anything in the machinery McDOWELL, STOCKER & CO.
line please write 1o us and we will quole you our lowest prices. 59-63 8. CANAL ST., CHICAED, ILL-

ﬁﬂn‘hgﬂﬁ?ﬁi MACHINERY| | Corliss Engine
COMPLETE PLANTS INSTALLED.

Bxpert Eleotrical Repairers of Armatures, Fiolds and Com. I Bargain

ILLINOIS ELECTRICAL MFG. OO, . .
] A double 24 x 48 Harris Corliss Engine 700 H.
1222 8, Adams 5t P33 Feoria, 11linois P. with 12 inch shaft, 14 feet long, sectional r
band wheel I8 feet diameter by & inch face,
— 2 If vou need a big economical engine this is

the chance. 1 will overhaul shoroughly and

“w E A N A L YS E Ev E RYTHING” deliver on car, Ohicago—for #3,20 cash.
1 AT REASONAELE RATES FOR FURTHER PARTICULARS OF THIS AND OTHER
Bhould you want to know what is contained in any HﬁEHINER_\' BA-REAINS, Address

preparation or product, addressa

THE ELLSWORTH LABORATORIES WILLIS SHAW,

MAX D, SLIMMER, Fh. D. Zo
357 DEARBORN STREET, - - CHICAGO B2 58 Guiie @erant. CHICANO

| —

“HASTINGS” Compound for Dynamos and Motors

FOCHET BIZE, 60 CENTS
Money refunded If it don'’t do the work. This Is the only compound sold with & guarantee.
JAS. L. NEEFUS, Sole Agent, - - 45 Dey St., New York City
. —————

[z FUTTDN@@ )

e -"-'f:r';:‘lES‘['_'IBL{EH ED 1855

THE INTERCHANGEABLE AIR BRUSH

Is made like a8 Watch—Simple and Strong as a Crowbar

The best Brush for the artist, photographer, drafts-
man, srchitect snd show card writer.

SEND FORE DESCEIFPTION AND PEICE

MANUFACTURERS [ o s ot
labor, raw material and demand
for your product obtains. All these and more found on the BURLINGTON
HUHIHQIEIH ROUTE. For information write to

H[IUTE W. H. MANSS, Industrial Commissioner
209 Adams Strest - - - - - - = Chicago

It you want anything and don’t know where to get it write us.

If you have a new idea or invention ask our Patent Bureau what you want to know and
they will answer promptly and fully without charge.

We want a mechanic in every shop to act as our agent. Write for particulars.

POPULAR MECHANICS CO.



A MOTOR-CYCLE AT SMALL GOST

By using one of onr Attachable Out.
| fits. THOROUGHLY PRACTICAL.
| In TSEFOUR YEARS. Alson com-
| plete ling of Motors, Castings and
1 Accessories for Hln:u:fu. Automobile

Marine or Btationary,
| Hand pinmp for Uninlogus.

| STEFFEY MFG. CO.
Brown and Pnenock Sts., Philadelphia, Pa.

ECLIPSE POCKET AMMETER

For General Battery Testing, 0to 2 Ampoeres

Flexitin poed aitached snd spur In case, which Is
Biza

SR e Sy v

FPRICE $5.00

ELDREDGE ELECTRIC MFG@&. CO,
227 Main Street, Springfield, Mass

st
DRAWHN BACK INTO QASE, when oarried n

THERMO -PILES
14 Volts 1 Amperes
For Eleotrolytic Analyeis, Charging Storage
Batteries, Driving Small Motora, Ets. No
chemicals, no smell. S3.00 EACH.

WALSH'S SONS & CO., 261 Washington St., Newark, N.J.

MOTOR CYCLES
and ENGINES

ALS0 CASTING AND FRAME
FARTS.

W. Horruan Moton Wones
(231 N. Halsted 8t, Chicago

Tuk THoMAS TRICAR

THE Baakes Teican

THE BnakF TRican
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OTTO ENGINES
“Knowledge is Power”

Would you value the wisdom of the
gray-haired sage above the immature judg-
ment of the youth? Would you prefer the
20-year-old wine—rich, smooth, palatable,
to the raw harsh vintage of a year ago?
Then just as surely must you choose the
Otto Engine—the Pioneer, the 28-year-old
engine, the product of knowledge and
experience, over the crude and unreliable
output of the inexperienced builder.

" N GASAND AUTOMOBILE Avo MARINE MOTORS
QUS GHASTine  pe ki —
“ENGINE S COMPACT and

FOWERFUL

Best material.

Porfect workmin-
ship.
\] Send for Catalog.

THE CARLANDERSONCo.
2327 N.CuinToNST, CHicaco

v
. ol a 2 71 'W. Moaroe St.,

1,2 & 4 Cylinder 4, 8& 16 H.P. Chicago

ASH FOR CATALOG F.

.
»

. Jump Spark Coils
FOR ALL PURFOSES
Bingle, Double, Triple and Quad.
raple for Btationary Engines and
Automobiles, Guaranteed in every
particular. Fine Vibrator.

S2END FOR CATALOGUE I

Take the Place of Batteries. - T Y IS S

“Quick Action”

IGNITING DYNAMOS and S et
MAGNETOS

The most Reliable Bparkera on the
Market,

% GET BUSY Spring is Almost Here ;#: Che MIETZ @ WEISS
The PeRin Marine Motor : .
Restnp ke s REVERSIBLE OIL ENGINE, Stationary and Marine
Bizes 14, 8, 5 6, 10 and 16 H. P. DATALOGUE FREE. T S

128-138 Mottt St. = New York

3 COOK BROS., - Pekin, Ill, U. S. A, 3 i

A CAPITAL GAS ENGINE

in your Bhop, Factory or on your Farm, means that you have reached the highest state of efficiency
and economy 8o far as power is concerned. Wo take pride in bullding e¢ngines that are

’d Durable, Neat in Design and Powerful. Not Toys.

WERITE FOR ILLUSTRATED CATALOG P, THIE VEEY DAY

CAPITAL GAS ENGINE CO., - Indianapolis, Ind.
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JJEGAN'S
ACME = COMMUTATOR
COMPOUND.

Agents Wanted.

————

FREE SAMPLE J. J. Egan's Acme Commutator
artlcle that will absolutely prevent sparking tl D
the commutator. Commutator always bright.

50 Cents per Stick  ALSIPPLYHOUSESOR  $5.00 per Dozen

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

cutting or UnNecessary wear o

A MPUE-P[]J' !';Ilp]!m' for Marine

srvice I8 the

H-_m?ﬁ.l HTT"_._HH.H‘H\J"H' cnn.J og on request FRER
Sarvent Marfne Engine Whs., 22«24 W. Randolph 5t.., Chicago
= SIMPLIGITY
. K| GASOLINE ENGINES
i) Vertical and Horizontal, 14§ to
1 1Gh,p. Biationaries, Portables,
e PampingOutfitsand Sawingtigs.
. GET OUR PROPOSITION
and 1% catalogue,
Western Malleable & Grey Tron Mig. Co.
Glanse Bireet, Milwaukes, Wis,
15 Days’ Trial
on this Engine
No cush pavment Ired. We pay
i‘!l;}[.:;h:t .fﬁ;.!i;ﬂaﬁ;}?ﬁ 7,000 1 on
o ' . a
for Mﬁ‘q?.}:?k, fl%rﬂm;hliﬂ s
' Second-Hand Engines all Sizes
) McDONALD & ERICKSON,
36 West Randalph St., Ghicago.

"2 1. P. Bike Motor, $7.50

CASTINGS WITH DRAWINGS, Latest Model

Waskiobave them in 2 1.2 H. P.
For faller Informatlon abiress

IN PLACE OF _IJUB_RI:A.

OIL, USE .
{The Water Lubricant)

A heavy oil to be mixed with 20 fo 25 times its bulk of
eold water for Boring, Turning, Tapping, &c., 8nd Automatic
Machine Work.

Ask for Free Trial Lot.

FOOTE, PIERSON 5
S0-54 Wulten Biveet. = oW M Lo

YORK

KEROSENE OIL ENGINE

®Stationary, Marine, Portable. Send for eatalog
Int’l Power Vehicle Co., 381 Dearborn St., Chieago I

IMPORTED IMITATION

DEDION SPARH PLUGS
JUST NOW - - 4

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

cent
esach

———

MOLASSES FOR LOCOMOTIVE FEED WATER.

A ourlous aceldent happened recently on the Bal-
timore & Ohlo R, R. at Freeport, W, Va. A gy
of ITtalinns while empiying bir tanks of water from
4 water train into a tank, got a tank of molasses
mixed with the “‘ﬂ[lf"l', and the fact was not dis-
covered till half the engines had taken their supply.
The reporter ls authority for the statement that
“the heat literally made taffy in the bollers and the
engines affected were tled np in the yards untll
their boilers could be scraped out™

L —e——
A GAS METER DEVICE THAT MAKES
CHANGE.,

Prepayment gaz meters, or those into which small
coins are Jdropped in payment for gas, are muach
nzed in England, and vequive frequent visites from
the eollector to keep the eoin boxes vinpty, A clever

Gas Meter That Makes Change

device shown attached to a gaos meter has heen re-
cently brooght oot

When a penny is used in the gas meter it falla
into the change-giving attachment and Is recorded
upon a dial. When the dial shows that six pennies
are in the bhox (but not before) a six-penny plece
can be inserted In the slot under the lever provided,
and the ring near it palled forwaed. The six cop-
pers will be returned to the consumer and the six-
penny eoln will fall into the locked-up box at the
bottom. The ring mmst then e pushed back and
the machine iz ready to repeat the operatlon,  Af-
Lor the dial reeorl= that six coppers are In the hox
noseventh and an cighth may be used for obtalonine
gas, but it is necesdnry that six of them be rolicvid
Ly a sixpenee before any more gas ean be obitained.
This arrangement might., of conrse, be applicd
coing of any denomination.
. i

Popular Mechanics sent, postage prepaid, to any
address In the world for §1 per year.

Ty

-
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ceniamesd, | |Reduced to

s Bome, fiace and Sureet 21 h. p.
APRC ILLUMINATORS
150 Candis Powss, T heurs 1 cants . . "
T “Little Gian
W atey e 'l'uﬂ LnH‘li-L“:‘:n.‘l,‘:run TNANTE

H-i.p-w
RIERS. BTHEET LAMP s Camdls Py mrw

Fafr B ek Sy GASOLINE ENGINE
YOU CAN BUILD IT YOURSELF - : Our
Ve tell you how to do it, show vlewa of ma- A ;. Former
& chines Im'rt at home and many letters from & -l
satisfied customers In our new book *How &= - = Price
& 10 Make and Savo Moy with Incubators and Brooders.” 2.2
Full of good things. Invaluabla ] $105.00
] to the' hEg!n;:er h;'tnl save half the = s
cost of your lncubator. & o .
None hateh better. 6o tthe Book SE2 Agent's
and kpnow for yourself. g = Price
] &
A $125.00
SES and up
=
CEMENT FENCE POSTS AL 3

i 3 Y 3 &

FENCE POST_

? aa wood, and will last fur\mmr Made with simpla
II.EIEBII!I?E toola, Fire m;'m Tostk Prﬂui‘. Wind
el —Lgmgny nnd Band or rmyp

woid mnd Lrom

:*..":L, E:..*."’..:.: A. D. mcm.? & m.t.“::,:":;,:‘m

LDW PLUMBING BILLS

Get them by |1a'rlng rlght prices for sup-
slies. We sell

SUPPLI EE AT WHOLESALE

You save 205 to 4005 on every .ﬂim.&, Highoat
grade goods and line completa,

Fres illustrated eatalog gives i )
all partieulars. Wrlte for i,

B. P. KAROL,
228 W. Harrison S1., Chicags,

% : _.---:.'_. _. . : - E
| Rubber Stamp Makers' Supplies e = —
= b — T
m:{: F?E mp;:a mh'r;]ur stnmptl. m} want to . ; Lt
i) 21, B8 Are Neadgiarters f1Or avery- 8
thing required In thelr manufacture. Don’t Buy Any En gina
wm A Fﬂr{ﬂ & Cﬂm an Inl:, until you hﬂre"m]l:r mvaltlﬁnmd the merita of
188A Monroe Street, ﬂhlm;’u. llilmiu ;hni‘: ::G:E:::ngL::tLaugr;.:;‘tar,w:ﬂ'l.:l:rT:;t';’l{i’-

DAY FOR ENGINE CATALOGUE. Bent gratia,

w ANTED o nuan swe o mt. | | Montgomery Ward @ Co.
and circulars D[ our gooda,  Salary CHICAGO

76 per month. €3 por day for ex-
penses. HUHLMAN CO., Dept. H, Atll.li Hlk., Chicago

“IF SLEEPING, WAKE, NOW EYERYBODY CAN HAVYE AN ADDING MACHINE

!ﬁlltlnf RIEE before I turn away.”™ It ls the The ingenious plan of the Locke Adder avelds all uwee of com-
rof FATE 'Tis plicated, costly mechanism. Will de more work than machines
eonting hundreds of dollars. Capacity-099, 999,009, Price £5.00 and

o p p D RT U N l T Y 210,00, prepaid in U, 8. Write for free bookict, Agents wanted.

0 E LOCEKE MFG. COMPANY,

.!::_E:il;; &%“u’l‘i‘ﬁﬁﬁtm thntﬁlah ) 98 Waulnut Birect, Kenscit, Lown.

ntions, and its8 namo ¥

“A Guide to Full PocKets"

That's what moet mortalaneed and If thy nesdsare
common with the rest, here 13 the mystic key to
fortunea, f-me and jnr

"Tia FREb. for fortune’s emiles can ne'or ba bought,
Thousands have read and qnlck]:.' grasped the nll!‘an:-d
boon. "Tis now thy turn—thiscall l'l-:lm Imst to

If headed not youo'll peek in vain for thut which wi | m—
tﬂm nﬁr mora, Bend thou & postal card and we will tel]

eoall,

THE NUTRIOLA CO,, 142 W. Madison $t., Chicago, 1L

Buy a Locke Adder to Assist your Brain.



You Can Make Big Money Selling
OQur Union Made To Order Garments

(And Not a Penny of Capital Needed)

Our best agent has sold $7,000 since March I, previous to which
he knew nothing about the business, Sample outfit costs you
nothing and you make from 33 J-3 per cent. to 50 per cent.
Suitings cost agents from $10 to $20. Spring and summer samples
now ready. Write for particulars.

JAS. F. STILES @ CO.,
2903 E. Madison Street - -

Wholesale Tailors,
CHICAGO

HOT SPRINGS, ARK.

Only 20X Hours from Chicago

¥ia THE

WABASH

You can leave Chicago daily at
11:30 a. »., on the

BANNER BLUE LIMITED

the finest train on earth, and
connect in Union Station, St
Louis, with the Hot Springs
Special on the Iron Mountain,
reaching Hot Springs next
morning at 8 o'clock.

Write for free Booklet telling

all about this popular health
and pleasurs resort.

Ticket Office, 97 Adams St.
CHICAGO

C. 8. CRANE, F. A. PALMER,
G.P. &T. A., 8t Louls, A. G P. A Chicago,

ans B""ELAI]IN

THE BEST RAZOR MADE AT ANY PRICE.
Hand forged from the finest razor steel Inthe world, Made and
tempered by experts, groundby hand, % inch blade with double
shoulder, sed ready foruge, Fully warranted. We poarantes
satisfaction. If the razor we send you is not right EVERY WAY.
we replace it until you are completely satisfied. A trial will *on.
vince you. Don't pay B3 to 85 for a razor no better or not a8 good.

Fostpaid on receipt of £1.00. Addresa -

HOME MERCANTILE CO., Dept. 24, Grossdals, lil,
— e

New Performing Clown

Mystify and nmuse your frionds. Here is
Barmum's Trick Clown drossed in fancy
cirous clothes, By gﬂntl; pressing polls he
wil.'ll IWist “l!nﬂ jump inL:é movtrmﬂ-tw crt?
gircus performer. st novelty out,
Don't nm it. Price Wo., 8 for 2., posts
paid with catalog.

W. H. MILLER SUPPLY CO,
T8 E. dth Btreet, s - Bt. Paul, Minn,

IN THE SPRING.

In the spring the young man's fancy
io thonghts of trout,

And he hles him to the closer, and he gets hiz tackle
ont;

And he polishes the nickel, and heé sharpens ap his
hooks,

While iz mind it goes cavorting off te sunny, bahb-
bling bronks,

lightly turus

Full a week he spends in fixing all
with care,

While his step It grows elastie, and his
debonair;
Extra flies and
nmist get,
Till he drops a hard-earned tenner, but without the

least regret.

his tackle up
MATTCT

lines and leaders, extra fittings he

For 'tis spring, and trout are heading for the lash-
ing, lapping falls,

And the younth in faney sees them leaping on the
office walls;

And 'tis lncky thus he zees them in his vision day
by day,

For we know, alas! he cannot gee them any other
WHY.

ELECTRICITY FOR WHITENING BREAD

Every ong likes to see fine white loaves of hread,
cven though it is8 a known faet that the core of the
wheat grain which makes the whitest flour s the
least nuatritious, as It ecoutains but a small amount
of albumen,

In Paris, where the whitest bread is most in de-
mand by the public, It has been attempted to bleach
the flour by bringing it In contact with eleetrified
nir, the ozone of which effected the bleaching R.
M., Bartleman, our consul at Seville, Spaln, says
the flour was Indeed much whiter, but that its taste
and odor were much Inferior to the flonr whitened
in the ordinary manner, The fatty subistances in
the electrically treated flour were rendered raneid,
gluntinous and less vellow in eolor and hecame ox-
kiized and partly converted Into white sebacie acid,
which ecould he dissolved in aleohol; while the glu-
tinuous substances were discolored and changed, The
bread made from thiz flour was decldedly inferior,

S

A botanist, reslding at Santa Rosa, Cal.., has pro-
dueed what he ealls an “everlasting lower," which
keops its heauty and feagrance for months after boe-
ing plucked. A bougquet of these flowers, claimed
to have been gatheped from his garden o year ago,
fs in the botanist’s llbrary. The stems are some-
what dried, but the flowers in form and color are
guite the same. No water s used to keep them.
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A Roth Motor will Drive Any Kind of a Machine Tool

—— ——

No shafting, pulleys or belting to maintain, The motor running any machine not
in use can be shut off,

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

Belf-oiling, noiselesa in operation, free from sparking and automatio in its speed
regulation at variable loads.

Write ns of your motor wants and we will send illustrated catalogoe froes,

|
E
i
:
{
A
2
<

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

DRILLS

One of the funnicst incidents (hat over came un- and
der mwy ootice happened In oun Towa town, which,

A FEAT IN HYDRAULICS,

with the mill and mill owner, may as well e name-
less i this connpection, =ays n correspondent of the
Ameriean Millep,

The river haid becn very high and the flood wond
came down In large quantities, It happeoned thot
some large pieces of wood got into the wheel, @l

Lathes’

for everybody.
Many styles nnd
siges. If in the
market write for
Catalogue F.

B. F. Barnes Gompany
the mill could not be stopped until the head gotes Rockford, llinois.

were shiut deown. The tail water stood three fecot
ahove the top of the wheel, and under the condi-
tion of the water they could not get to the wheel
to remove the ohstroction.

S0 the proprietor proposed to the head miller to
make a cofferdam around the wheel and set men
to pumping the water out of the cofferdom =0 o4
to drey up the wheel plt and permit the wheel to be
reached in a elear field. -

So the cofferdam was built and gix men were set e i
to pumping, three at a time in three-hoor shifts
They worked all night and did not make any [m-
pression on the wheel pit. At slx o'clock in the
mornlng the proprietor eame down and looked In the
pit. *0Oh!" he exclalmed, and threw up his hands.
“What a dod-gasted fool I am! Stop  pumping,
bovs, stop!™

He lind been tryving to pump the river ap through
the wheel,

FOOT and POWER

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

SHEPARD LATHE CO.
Al31 W. 2d St., Cincinnati, Ohio I

FOUl and POWER

LATHES

to 15 inch swing.
uilt for service.

Girad Low
High Ar::uprnte Tools Belot

CATALOGUE FHEE.
SEBASTIAN LATHE CO.
107=102 Culvert Street

—_————

s IF—_'

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

PorPurLAR MECHANICS

LATHES

9 to I3 inch Swing

List price, $65.00 and up scoord-
ing to size. When ready to buy
send for Lathe Oatalog and prices

W.F. & John Barnes Co,
1 Ruby Bt.. : = HRoeckford, IIL

FOOT AND HAND POWER

Wood Working Machinery

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally.
Machines for Beroll S8awing, Ripping, Cutting Off, Mitering, Rn.bbating. Grooving:
Gaining, Dadoing, Beading, Edging Up, Boring, Earr.hlng
Tennoning, Turning, Ete., for Working Wood inany manner
ENTERPRISING MECHANICS ARE QUICK TO SEE
THE SUPERIOR MERIT OF OUR MAGHINES ::::

Machines Sent on Trial. Send for Catalogue ““A.”’"

The Seneca Falls Mfg. Co. _ 102 Water 5t

* Seneca Falls, N. Y.
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ARITHMETIC]

SELF TAUGHT

Do not despair because through
neglect you bawe forgotten Tohat
you once learned about arithme-
tic. Prof. Spangenberg’s Neww
&Method requires no teacher.

SPANGENBERES
PRACTICAL

ARITHMETIC
Self Tausht

228 pages. Will be sent prepaid on receipt of 65
gents in stamps. Best book ever published

GEO. A. ZELLER, Pub.

Estallished 1870
23 4th Street, St. Louis, Mo.

Wanted--Agenta Everywhere
— ==

A School
Within Itself

Bpace will not permit our telling
you all about this book, bat better
§ #till, we give you achanee to examing
it for yourself by our offer to refund
money if book is not satisfactory
upon examination, Uuder this offer
11,50 l.":l.'?lu‘-ﬁ have been sold ond id
for, and sut of this numbar we I‘::va
refunded for only 20 coples. Thers
are nincteen chapters, carrying you
from the fundamental principles of
electricity through, the art to the
finished dynamo and chapter devoted
to the electrio antomobile and bat-
teries, Contalns adictionary defining
1,500 words.

4th Editlon.  Price, $2.00 delivered.
CLEVELAND ARMATURE WORKS: Cleveland, Ohio

Engineering [t
ﬂumgim and short conrses.  Thoroughly equipped engineer-

n]i-u. sShop work from the beginning. Short
n B

cOourses team and Electricol Engineering. Expenses low,
dgosmm odatiens the bl beboed all yoar, Ftudests may enter sny Hme, lence
wtaaemn nnd eloctrlonl conrsen.  Besld for ratnbgen  Montlon soares in which laderesbel.

HIGHLAND FARK COLLEGE, DesMoines, In.

YOU MAY |

become & practicul engineer by studying the

YOUNG ENGINEER'S GUIDE

Revieed and enlarged to 28 pages. 1llustra-
tions, ©Clovera the entire subject of eare,
manngement, operation, repairing, enginesr's
license, atc. Price mailed, leather, $1.25;
cloth #l. Endorsed by leading engloeers
everywhere,

J- V. ROHANI = BOX 20, R.“:INI.. WIS‘

Monng
NS

"ELEGRAPHY]
Telegraphers’ Penmanship and Typewriting

COMBINED IN ONE TUITLON

are noable to meet the demands of the raliroads for our
nﬂum. FPuosltions guaraoteed to all our studemts. Send
for catalog.
The Chicago Rallway & Commercial Institute

07 Washington St., Chicago, I11.

e@f@@

taught thorowghly, Institation estaldlshed 15‘:;-'

Endorsed by officials Rallroads and W. 1. Tel, Co. Positlons se.
cured, Entive cost, tultion (telegraphy and typewriting, Eunm
QLI

and room, & Mos. course, $589. Oan be reduced.
petruction also given. Catalogue W freo,
Valparaiso, Ind.

Dodge's Institute of Telegraphy, - -

HENRY & HORA'S

odern Electricity

Explains X-Hayvs, Wireless
T!'Hf'l""ll[l-l‘lﬁ. Hadium,
Transmission & Distribution,
PowerStations, Wiring, ete,
Written in plain Engli.h.

All Problems Solved

Practical—Accurate—Scientific
S illustrations,
355 pages. Cross index.
A practical handbhoolk for atn-
dents, apprentices, and electrical
engineers.”"— Scienlifle Amerdean.

Silk Cloth. decorative cover, silver stamping, . . §1.
Seal Leather, marbled edges, gold :tam:}:g. n si.gg

LAIRD & LEE, »¢5'W:ts wve. CHICAGO

BOOK HREVIEWS

CYCLOPEDIA OF APPLIED ELECTRICITY.
Five volumes, Bize of page, 8x10 In,; 2,500 pages, 3,000
lHusteatlons. Fully indexed. Bound in % moroceo
leather, List price, £20,00; special introductory price,
£18.00. Amerlean School of Correspondence at the
Armounr Ipstitute of Technology, Chleago,

This comprehensive work on electriclty and lis
practical applications has been prepared by eminent
speciallsts, among them being Prof. F. B. Crocker,
of Columbia TUniversity; Prof. Willlam BEsty, of
Lehigh University: Prof. D, C. Jackson, collabornt-
ing with Prof. George C. Shand, of the University
of Michigan, and is addressed partienlarly to the
thousands of practical workers In the electrical field
whose technieal educatlon Is Hmlted. For this rea-
gon, higher mathematics have been avolded amd the
gubject matter s explalned In simple language In
connection with a large number of diagrams, specially
prepaved. The work is also designed n8 o practloal
gulde for electriciang, enginecrs, telephone and tele-
praph operators and all others Interested In electrie-
ity in its practical applieations, The subject matter
Is divided into ¢hapters, or sections, with o view to
using the work as a text beok, and closely relnted
subjerts are brought together under gepernl head-
Ings. Many practical examples are glven and each
volume is supplemented with a list of review ques-
tiong. The work willl be valued by many for refer-
enee purposes, also,

CRUSHED STONE AND ITS TTSES,
by W. J. Jackman. Cloth; 110 pages:
The Prodocers Supply Company, Chicago.

The uses to which crushed stone s put have in=
creased zreatly within the past few vears aml a ook
comprising facts of Importance in connectlon with
modern concerete construction eannot fall to be of
interest to many. The lllustrations add much to the

Compiled
Nustrated.

interest In the book.
AMERICAN TOOL MAKING AND INTER-
CHANGEABLE MANUFACTURING. By Joseph

V. Woodworth; G600 poges; G illustrations. Cloth.
Price, $4.00. The Norman W. Henley Publishling Co.
New York,

The art of Ameriean tool-making and system of
interchangeable manufacturing as carried on In the
United Btates foday = treated in thiz volume In a
thorough and proctical manner. Each tool ig do-
geribed and llostrated In such o way that any prae-
tical man conld deslgn, constroet and use special
tools, dies and fixtures for the rapid and aceunrate
productlon of metal parts, Interchangeably, and every
tool described has been used for the actual prodoc-
tlon of work, The book al=o contains many valuable
hints pertalning to the subject it treats,
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BOOHKS

25c.

on Elsctricity, Me-
chanics and other
gubjacts, Bend fer
price list FREE.

HOW TO RUN EN-
GINES AND BOILERS

by E. P. Watson.
Written In plain lang-

mﬁf"d ully iiluu-
7,000 COPIES SOLD

$I 00, Pﬂstpmd

p— —

ELECTRICAL CIRCUITE AND DIAGARMS,
IHustrated and Explained. By Norman H, S8choeider.
Paper covers, 25 cents.  Spon & Chamberlain, Now
York,

Thig inexpensive and valuable lttle book will just
fit the necds of many & man and boy Interested in
Electricity. Tt gives a great deal of (nformation
in eoncize form, contalning amoug others, original
drawings of alarms, nnnuneiators, automobiles, bells,
dynamos, gng lighting motors, storage hatterles, tel-
ephone, telegraph, wireless telegraphy, wiring and
testing, ote.

SUCTION GAS. By Oscar
pages; lustrated.  Cloth, $1.00. The
Publishing Co, Clinelnnatl,

The mapufacture of gas suitable for power ser-
viee is n matter of growing Importance. For small
and medivm sized unlts the soction gas prodocer has
attracts] considernble attention, and a book supply-
Ing full Information on ihe subject ig very timely.
The hook treats the subject In a slmple, yvet thor-
ough manner and [z well waorth the attention of
those Interested in saction gas producers.

H. Haeussgen, 104)
Gax Engine

THE VALVE WORLD., Published monthly by
the Crane Co,, Chleage, The first izsue of this pub-
leation appeared on January 16th-—a teade paper
full of intercsting and fresh matier pertionent to Its
field. The Initinl nomber econtaing an appropriate
article giving the history of the Crane company from
its =tart In 1855 to the present time, The object
of the publieation as stated §s to bring to the at-
tention of costomers and trade generally the many
new [deas coptloually arigsing o the valve line,

ELEMENTARY COURSE IN MECHANICAL
DRAWING., Part I. (Part IT In preparation), By
Arthur W. Chaze, B, 8. 7x0 oblong; 180 pages, 97
figures.  Cloth, £1.50, Howlnnd Speakman, Chicago.

A course in elvmentary drawing presented in a
simple gtyle, free from technieal langnage and com-
priging sclection and use of Instruments, Geometrical
Problems and Orthographie Projectlons.  Superfinons
fentures are eliminated and the hook gives the pupidl
guch drill as he would probably experience in prac-
tleal work.

DRY BATTERIES; HOW TO MAKE AND USE
THEM. By Norman H. Schoeider, Tlnstrated.
Paper covers, 20 cente. Bpon & Chamberlain, New
York.

The dry battery is put to so many purposes nowa-
days that Information concerning their construction
and use i8 eontinunlly in demand.  This Hitle hook
glves detalled ingteaction for the manufacture of
dry eells of any sghape and size, especially adapted
for automaobiles, lannches and gos engine works,
medleal eoils, hells, burglar alarms and many other
PUrposes,

SCHNEIDER.
DAHLSTROM.—Fireman's Guide to the Care uf

$1.00

Boilers - -

NORRIE.—Induction Coils and Coil Hakmg f'lJr AH

Purposes - . £1.00

CROMWELL.—Easy Lettering for Draftsmen - - .50

JUST OUT.—-
grams and circuits yet published. Limp Cloth, 50e.

HOW TO TELL THE TIME in any part of the world at
a glance, 25¢.

SPON @ CHAMBERLAIN

‘The most complete set of Wiring dia-

PUBLISHERS OF TECHNICAL BOOKS

Dept. PM, Liberty Bldg., New York

ELEMENTS

MECHANICS

(JUST PUBLISHED)

Forty Lessons for Beginners

in Engineering

By MANSFIELD MERRIMAN
Professor of Civil Engineering in Lehigh University

I2MO, 172 PAGES, 142 FIGURES

CLOTH, $1.00 NET

Order through your bookseller, or copies will be
forwarded postpaid by the publishers on
receipt of the retail price.

-.DESCRIPTIVE CIRCULAR UPON APPLICATION...

JOHN WILEY @ SONS
NEW YORK CITY

44 East 10th Street, - . .

Air Brush for Art Work

WE ARE MAKING THE STANDARD.

The best in wee for applyving color by a jet of air.
Enables you to do better work in less time.
Found in every complete studio. Cirenlar free.

WRITE TO-DAY

Air Brush Mfg. Co.,

127 NASSALST. ROCKFORD, ILL. 1L 5. A

THE 8TUDY OF ELECTRICITY FOR BEGIN-
NERS, By Norman H. Schneider. 100 pages; b4
Nlnstrations and =ix tables. Paper covers, 25 cents.
Spon & Chamberlain, New York,

Thizs work I8 cepecially compiled for beginners and
trents of the elements of eleetricity and magnetism
az applled to dynamos, motors, wiring and to all
branches of electrical work.
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Patents, Metal Specialtits,.Novelties, Tin and Aluminum Boxes

We make them all and anything in the metal line---Punches and Dies---Special
Tools and Machinery---Bcxes of special design and patterns; also experimental

work at reasonable rates.

GREENLEAF & BACON, .

All work guaranteed.

42 and 44 Michigan Street : -

Chicago, lII.

NAME FLATES, TEADE MARKKS

NAMEPLAT TIJ.IFE luﬂns AND. HRMMENTS
PALES

AT

TRANSFER WINDOW SIGNS
them at Inw coat, How tosell o Patent and What to
tion. NEW HOOK FREE to all who write.
—

- WM. ZIMMERM AN I
1000 TRIBUNE BUILDING, CHICAGO

Meotal Bpecialtios, Dice, Tools, Metal Btampings of

Metal Specialty Mfg. Co.,

nvent for Profit. Gives Mechanicn] Movements in-
O°MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. C.
PATENT=-LAW, PATENTS
Telephones: Central 4986 and Automatio 5084
all kinds, Borew Machine Work, Novelties, eto.
18=24 W. Randolph St., Chicago

Yaluuble Book on Pll-ti."ntﬂ FREE. Tella how tossoure
valuabla tu nvontora.  Fuoll of Money-Making Patent Informa-
NEW YORK OFFICE, 288 Broadway, New York City

Trade Marks;, Labela, Etc.
Estimatea cheerfully given. Bend drawing or modals,
|

SPECIAL MANUFACTURING

Dies and Stamping

--TO ORDER - -
SPECIAL MACHINERY, MODELS

EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardware Specinlties, ete., Manfd to
Order. Send Samples or Drawings for
Estimnles. Write for Our Booklat.

QJTHE GLOBE MACHINE 2 STAMPING

273 Hamilton 8t,, - Cleveland, Ohio

HANDBOOK ON ENGINEERING. By Henry
. Tulley. Soecomd edition, rovised and enlarged;
827 pages; 325 Hlus=teatlons.  Price, $3.50. Heory C.
Tualley & Co., St. Louiz, Mo,

Thiz Iz practically o pon-techniegl
reference book on engineering. Beglnuing with the
slmple facts It procecds, step by step, to the ab-
stract minciples in such a plain Instroctive manner,
that knowledge of the subject i= acgulred without
great mental  effort. Slectrleity and {ts general
phenomena Is explained and desercibed o over 200
pages, and that withont & single word which s not
plain and simple, The alm of the book Is both to
mike the engineer skilled and to Increase his In-
formation go that he can have the advantage of ap-
peariung well informed withont sham or pretense,
It covers all branches of mechanical engineering,
and alzo contalug a Iarge number of valuable tables
and solutions of knotty problems likely to arise in
dally practice,

text book and

———
BRADISHES INTO POTATOES,

A process for transforming radishes into potatoes
has been lpvented by Monsieur Molllard of Paris,
writes Frank W. Mahin, United States consul at
Birmingham, England.

The Inventor takes a wvory young
tivates It in a glass retort, in a concentrated solu-
tion of glucose, This develops conslderable starch
in the cells of the radish, and it swells out, loses
{ts pepperiness, and gradoally acquives the flavor,
consistency and nuiritive propertles of the potato.

It 18 not practieable to cultivate potatoes in this
manner, when they arve grown so cheaply in the or-
dinary way, but the process may lead to Important
developments,

CONVERT

radish and cul-

—_— ——

SHIF RATED Al AFTER FORTY
SEA.

YEARS IN

A womlen war vessel which had rested at the
hottom of Portsmouth harhor for forty years was
fished up two years ago, refitted and relaunched
under an Al rating for 168 years, The wvessel was
bullt by the United States In 1862, of the best live
oak obtalnable at the time, but was sunk soon after
launching. After forty ¥years in the sea the fram-
ing was In remarkably good copdition, The ship
was painted and relaunched as o 4-masted schooner
nnder the name of “Mary L. Newhall™

—_—
has 100,060,000 aeres, one-third  of
whirh ean be irvigated, eclalms Governor George O,
Pardee, whao belleves that foture vears will
popolation of 256,000,000 people for the
gated acres,

California

serE 0

20,000,000 frri-

Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mirs., (Inc.) 43 to 45 8. Canal Street, Chicago.
LONG DISTANCE 'PHONE, MATN 9.
m—
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PARTIES HAVING GOOD PATENTS IN

MECHANICAL LINE

or desiring to secure backing to get their patents issued and have their devices manufactured,
will do well to correspond with us. We are well prepared to manufacture anything merit-
orious, on partnership or royalty basis, will also consider the purchase outrighy

THE TURNER BRASS WORHAS

Manufacturers of
Improved Mechanical Appliances

Call or address personally, THOS. R. FERRIS, 55 N. FRANHLIN STREET
General Manager CHICAGO, 1LL.
BEEAARRAAAREAAARAAARERAARARAARARAAAR AR REARARRAAA AR RARRAAARA AR R AR ERAAAARRAARARAARERAREARANRY
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WE MANUFACTURE

STAPLE GOODS AND SPECIALTIES

IN CAST BRASS
AND SHEET METAL

Estimates Furnished from Models or Blue Prints Correspondence Solicited

FROST MANUFACTURING COMPANY
37-53 SOUTH PLEASANT ST.

Metal Stamping

Novelties Made to Order “oeniemping.,,

turn work out cheaply. Write us—

we'll show you how to place your invention on the market and make money, =

CHICAGO RIFLE MANUFACTURING CO. -2' SO- JEETERSON sT.

Valuable and Salable Patents Secured.
P A l E N I S Advice as to Patentahbility and Commercial
Value Free
SHEPHERD @ PARHER, PATENT LAWYERS

“During the past 10 years Mr. Bhepherd, of Shepherd & + Mr. ParkeronNow. 1, 198038, resigned his ition
riker, has obtained for us o great many important patenta. as an examiner in the [J. 8. Patent Officeto enter
o have no hesitation in heartily recommending him to so¥s  this firm. Address

bha of th . 4 1 :
g oo g ohatent nttarney, oo, 210 Revenue Bullding - - WASHINGTON, D. C.

BUBIER'S SAMPLE

POPULAR ELECTRICIAN [
3 l U OB SOIEITIFIC BUT NOT TEGHNICAL. | 5 Cents
Cents "ENITED BY EXPERT ELECTRICIANS.
Mos. HES o o

DerT. 3 Lynn, Mass, 3 Yrans, $1

| Year
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We manufacture Metal Specialties. Also 5

attention o experimental work. Our Prices are

inl Machinery and Small Tools. We give special
onahle,

KOHLER DIE AND SPECIALTY C0., Presses, Dies and Machinery, 50 W. Washington 5t., Chicago.

Let Us Act As ™

OUR
Your Factory %%

WE MAEKE NOTHING OF OUE OWXN FOR SALE
WE DO NOT PROMOTE,

Maoufacture on royalty, buy or sell inven-
tions, or becomea ﬂnnnﬂill‘lr 1|1taml'bad 1n
ALY pruptlull-m-n

But We Do Underntnnd Hlnufl.:-
turing at Mininum Cost

Dur Plan is Unique and Practioally is

GO-OPERATIVE MANUFACTURING

Can You Produco the Same Eesults and
are You as Thoroughly Competent

AT THE SELLING END OF A BUSINESE as wo
are at the MANUFACTURING EMND ¥V

Then there oan be but one result
PROFIT SUCCESS

MICHIGAN NOVELTY WORKS.
143153 Rose Street . KALAMAZOO, Mich.

o ‘Bmk ""ilnw to Obtain a F.ltut"
shl and * What tolavest ™ cent free, Send
rough sketch for free report as to
patentability. We advertice your
patent for sale at our expense.

CHANDLEE & CHANDLEE, Patent Attorneye

918 F Street, Wlubllﬂm. G

isﬂi SEPRESERETSRERESR $$\$$£
e No advance
g fes, Manu-
pot PATENTS su'-n facturers o
" pltal- =
“ ista seeking good things to mnuuracture. sh::-uld 3
- mi-naull:us. We can suit you. Headguarters for all 7%
w Hds s H. HUMAN & CO., [\ Jegissen -
?stssssss53$astss&ssssssssssssi:s

i Bend for

FwHITE]
ENAMELED =Y
LETTERS | wicaield 4 STEERE,
g NpR I AEER '|l L t 80
WINDOW SIGNS § o
ST ‘ g m.‘ Btreet,
““““ Chicago

CATALOGUE FREETO ANY ADDRESS
wremrx eARTS e

MODELS i GEARS
pul @ 0 Do

UNION MODFL WORKS, 191 5. Clark Street, CHICAGOD

WORK

GEAR OUTTING

EXPERIMENTAL

|

_ Prico List-

1

THE RELJABLE ELEUTRIC

Vest Pockiet Light

¥ you wish io find & hotss mums-
bar b nlghiy If you wish (e svedd
damgeraus placas in dark jtreels,
jam pressihe bution™ sl Tou
Bave an lesimnn, b bblase 1Srei.
Batjerios mnd bialbs easliy de
tacted and penewed whan requlred
iy —omplehe- e, Poatnge 11k
eitre  Eitra batterlm, 3. Ex.
trw il g, e Welts E.;ru = In
quarticies amd m}lﬂh il
Agents Wasted. nnw,l.ﬁn ELECTRICAL NOVELTY 00, 15¢ L.lh.d-""l.-ne‘. CHICAGD I

PFILE-DRHIVER (HAIN CARRIED ELECTRO-
CUTING CURRENT.

A 0 volt electrle eurrent was grounded by

| the ehaln of o pile=driver coming in eontact with

the maln wire of
it few Jdays nzo,
cngine below,
tn be leaning,
iof  aceidental

an Oaklamd, Cal,, powsr company
aml pussing along the chain to the
apaingt which the engineer chaneed
aecomplished a remarkable instance
clectrocution, The cogloeer was In-

Manner in Which Ths OQOurrent

Wad
gineer Eleotroouted.

Grounded and En-

stanily Kllled and his assistant was badly stanned.

The pile=driver, which was bwing nsed in the ron-
gtruction of a1 bulkbead oot nto the main estuary,
wing bedng towed on 4 barvge cloge to the

bank =o
that the plles might be delven close in, when the
clhinin eame o econtact with the wires, To an in-

stant there was a blinding flaxh ar the strong ror-
rent spedd to its deadly tnsk, and the enginecer fell
to the floop of the barge,

Tie asxistant, who wax only
ing hls sen=satlons afterwnrd,
me a8 thonghh I had been hit with a elul, and at
the spme tloe my fAesh gecnsd to born as thonegl
a thou=and needles were plercing me ot every point
I mu=t have bhoecome aneonzcions then, oz I ean
rememhber nothing  forther.”

L ee———

At the eclose of this year all the articles appeare-
Ing in onr “Shop Notes" department will 1w pe-
printed In book form. The “Shop Notes for 106,
which eontaing 200 pages awl 385 linstrations,
now regdy for mailing.  FPricee, 50 cents, postpald.

in Aeseril
pald: It moemuad o

stnnned,

I=




Leading Law School
In Correspondence

STUDY
LAW “lﬁ:?!?fl Year

Propares for the bar of any stato. Tmproved
mgml of i nstruct ion,combining the Text-Boolk,
ure and Oase methods. !t'ﬂ:-:m!'l}ll b
thi bench and ber. Three Courses: Dolloge, Po
Graduate and Business w. ‘Tha One-Prica

hool, Write today for Catalogue.
Chi Corrcspondence Behool of Law,
vr Hlock, o Chleago.

DEADLY WOHRMS IN GERMAN COAL MINES,

The ravages of the miner's worm Is causlng great
suffering in several mining districts of Germany, in
Westphalin 60 per cent of the miners being af-
foectod,

The worm, which is abount 197 fuch In length andd
fts ovum about 0394 Inch, i belleved to enter the
gystem through the mouth or open wound, and fas-
tens it=elf in the mmeous mwembrane of the duoo-
denum and produces an anemia so propounced s
to wreek the fofected person’s health. Tt s mot
fatal and 1 treated with male fern tree or its oil,

snys United States Consul Brundage, Aix Ila Cha-
pelle, Germany.
The great tronble is that It Is extremely diffienit

to cradicate them from a mine, once it Is Infected,
ag dawmpness and slime is favorable to the worns,
and sulplinrie water and gases Jdo not affect them.
In many distrlets each miner changes his clothes
on going to work gnd bathes on retursing from the
mine, During the night his clothes are fumigated.

ik

prom
.

LONGEST CANTILEVER DRIDGE,

There is now under construction across the St
Lawrence river at  Quebee a cantilever bridge
which, when eompleted, will contain the Iongrst

gpan of any bridge yet erceted, not even exclwling
the great cantilevers on the Forth hreidge in Seot-
land. The structure is of the cantilever type, and
ecomelsts of two approach spans of 210 feet each,
two zhore arms, each 5 feet in length, and o gread
central span, 1,800 feet In length, The total length
of the hridge Is 4,220 feet, and, althongh in extreme
dimensions it does not compare with the Frith of
Forth bridge, which is about one mile in  total
length, it has the distlnetton of bhaving the longest
gpan in the world by 90 fect, two cantilevers of the
Forth bridge being ecach 1,700 feet in length,

The total width of the floor is &) feet, and pro-
vision is made for a double track rallway, two road-
wiays for vehicles, and two sidewalks

In a ecantilever of this magnitode the Individual
members are neeessarily of huge proporiions, the
main posts, for instanee, being 3256 feet in length,
and each weighing 50 tons,

STREET CAR HOUSES.

A gummer snborh of Revere, Mass, 1= bnilt ap
entirely of old horse-cars transformed into eof-
tages. The transportation eompany sold the cars at
10 cach and the cheerful buyers arranged them In

regular street formation, bnllt on plazzas in froot
and  kitehens  belind, and  ehristened the place
Btrectearville,

If n man haz an elght gallon can full of milk
and a woman has one five and one three-gallon ean
{hoth empty), how 8 the man going to sell the
woman four gallons of milk and acearately mens-
ure the same in ihe eans on hand?

A North Dakota farmer who had been egelling his
whent for 68 cents, cloaned one load amd got 090
eents, amd was offercd 60 cents Tor the sereenings.
With the 22 ecents thus saved he found himself able
to buy a bushel of oats; so that the intelllgent use
of the fanming mill gave him a crop of oats eqgual
to his crop of wheat,

Made-to-Order

Suits $12.50

Hnthing PReady-Made
it

Guaranteed to it and 11l1_-'.15= you, You take
norisk. You'simply allow us to prove how
[ § much better our garments are than those you
| ¥ buy of your local tailor for twice our price.

410,000 Pairs of
% %5 TrousersFree

To Induce you to give us
vour first order, 30 we can
actually show you the ex- /&
clusive style, splendid fitand
remarkable value we give
we will Five youa pair o

$5 All-Wool Trousersfree
with your first suit order, pro-
viding you will mention this
magazine and write today for
Free Cloth Samples of our
clegant $12.50, $15, #$18
and $20 guaranteed all-
wool suits, each made
strictly to order.

We herehy agree tohald the
maney you pay for any one of
our suits as a deposit, antil
wou have § days to examine and try on the

rments in your own home, with the
istinet agreement to refund the entire
amount upon the return of the garments to
us, if you arenot ahsolutely satisfied with
them. Write today for book of styles, meazs.
urement blanksand superb assortment of
nobby, all-wool guiting samples free,
and see for yourself how well we can
dress you and the dollars you can save
by ordering a suit of us and geling & e
wir of §5 all-waool trousers absos

utely free. NOTICE—Write today and he sure and ask
for samples of the free trousers given with the first order to
introduce our made=to=order suits.

OWEN T. MOSES & CO., Tallors, 212 MOSES BUILDING, CHICAGO.

Rafeeencrar  Any mme of muf GO0 TR U eapomery o 1he Sliwsskes
Ave. Shate Henk, Chleagn.  Cnplial Btoe k. Bos0, UL

Ak
E 7

L

Send three one=cent stamps for 5=colop
PICTURE OFLINCOLN PARH BRIDGE

W. L. STEBBINGS
Civil and Consulting Engineer

LICENSED ARUCHITECT
Monadnock Block, - - = Chicago
Tel. Harrison 1104 Cable Address “Stebbings" Directory Code

Secured or No Fee

ATE HT Guide Book Free

Tetls mors wbout Patents than any book published.
WILLEON & 00., 705 8th &t., Washington, D. O.

MODELSZSUPPLIES

Send for Illustrated Catalog of Appliance for Modlels
J. WEINERT & CO., 134 Pierce Avenue, Chicago

g

Daus’ Tip-Top?
. T PROYVE that Daos® <“Tip Top™ 18
= Bhead FIH .~ tha best nnd simplest devies for mak-

% Ll 10 copies from pen-written
— and 50 coples from typewrittén orl-
o kinal, we will ship complete dupli-
cator, cap slee, withont deposit
on ten i 10) days tria

Wb Ok £7, 50 less frade
- discoan! of 334 %0, of 55 net
11

What Is
o i

THE FELIX 8,

DAUS DUPLICATOR CO,
Daus Bullding, e v,

1 John St., New York City

MODEL'S CHICABD MODEL WORKS

|79 E MADISON ST, CRICAGD, ILL.
WRITE FOR CATALDGUE OF MODEL SUPPLIES

ESTABLISHED 1867




MONTHS FREE

If yon are Interested in kind of investment—
0il, Mining, Plantation, Industrial, Lands. Btocks,
Bonds, Mortgages, ete, send us your name and
address and we will send you The Investor's Review for
three months free of charge. A jonrnal of advice for in-
vestors, (Hives Intest and most reliable information concerning new

enterpriscs. Knowledge is power, Great opportanities come and go.
Great fakes likowise. Get posted before investing. Write today.

INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL

[..._EXICOT

The Most Interssting and Fascinating
Country on the Continent. 1 ::

Parfeot Climate Bplendid Transpor-
all the year. tation Facoilities

THE NATIONAL LINES OF MEXICO and
Connections Over 500 Miles the Shortest....

On January 8th, 1005, the time, St. Louis, Mo. to
Mexico City, was shortened 11 Hours.

Triple daily servies. The only through Pullman
sarvice betwean the United States and Maxioo,

Three Pullman Cars Daily between
St. Louis and Mexico City

2 VIA
The Iron Mountain Route and
LAREDO, TEXAS and1via

The Missouri, Kansas & Texas Ry.
and EAGLE PASS, TEXAS

The Only Lines Offering Diverse Houtes in
Mexleo without extra charge

Apply for literature
G. R. HACHLEY,

General Western Agent,

Sulte 230, Quincy Bullding, Chicago, NI

DIAMONDS

Don't boy & Diamond until yon have recelved our
Catalogué and read the story of the WOXDERFUL ZANBESA
DIAROND. Looks and wears [lke a real diamond costing
tweanty timesd ng much, and I8 belng worn by thonsands
of the best peaple. Uh]:f' the Anest, solld gold mountings

used, Wasend them on approval with all c'hl.rarn:ﬁro—
ol

. ¥You need not pay a penny untll you are sati
fuarnntes of permanency with every EANBESA DIARDND,
Catalogueanswers every question. If you have old gold
mountings we can set them with EANBESA DIAMOEDS at
emall expense. We pay hilghest cash price for old gold.
BOYLETON DIAMOND COMPANY, (lacorporated)
T00 Boylston Bullding, Chicogo, 111.
REFEREXCE 1 A, W, Jefferiea & Co., Bankers, {hleags,
BOTHE: Weare closing out our hundred thousand dollar
stock of genning dinmonds. We will sell you & fAner
and larger genulne dinmond for a glven price than
any house In this country. Writé at onoe,

=
SIEMS® WAY

uses the hen, He sticks close to Nature,

0000 poultry raisers are now using hig

. NATURAL HEN

- INCUBATOR.

b et resulis, saves cost—necarly afl the

4 cost .ﬁquwhllrbrr costs only 33,

& Why pay rite for bls ples. O sod
e los formuls malled fres.

NATURAL HEN INCUBATOR CO,
0 1. F, Slems, Patentes, B 27 .I.:Mhm'h-p,_ﬁmmtl_

CHIROPODISTS TOo CARE FOR SOLDIERS

FEET.

In the German army the care of the soldiers’ feet
is glven an Imporiant place. Every German Infantry
reglment has Its chiropodist, as a prominent mili-
tary attache declares that In time all infantry regl-

ments will hawve.
A foot soldier with sore feot cannot march well,

por ecan he on  occasion advance or retreat  fast
The fect nesd selentifie nttention just ns any part of
the military equipment requires it The soldier must
know how to properly use his feet for o 15 or 20
mile march. The shoes and stockings must fit well
w0 that corns and bilsters do not form.
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The Fractometer

With a turn of the Diac
Gets the Correct Result Instantly.

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

their decimal eguivalents.

rapidity.
hunting up such table in a book.

Indispensible to Engineers, Draftsmen,

Machinists, Foremen and Students,
PRICE 50 CTs. POSTPAID.

Or diven for securi uﬁ:one new wyearly

subscriber.
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$2539 Cream

) Separator.

FOR % we soll the celebrated
DUNDEE %1m SEPARATOR, capacity,
00 pounds E“ hour; 360 pounds mmc;?‘ per
hour for $ 9,00: #0 pounds ca Bﬂ.t’}' for

34.0?. Gnaranieed the equal of Separstors
that retall everywhere nt from #7500 to $125. 00,
nun nF Eﬂ We will ship you a Sep-

8 mrater om our 30 days"
free trial plan, with the binding understand.
Ing and agreement If you do not find by com-
parison, test and use that it will ekim eloser,
sklm eolder milk, skim esster, run Hghter nnd
skim one-half more milk than any other
Cream Separator made, you can return
the Separator to us at our expense and
we will immediately return any money
you may have paid for frelght charges or
otherwiae, Cut thiz ad out at onee and
mH t-:rrnk, and youw illl recelve by return
madl, [ree wipald. our LATEST
SPECIAL CREAM SEPARATOR CATA-
LOGUE. You will get our blg offer and
© our frea trial proposition and you will

receive the most astonishingly liberal
acoress, SEARS,

\

—

Cream Separator effer ever heard ofs

ROEBUCK & CO., CHIiCAGD.

MEN EVERYWHERE

To learn how to make new and resilver
old mirrors, Immense profits lo the
work and we guarantee you success, Wa
tell free of eharge how to emboss, etch,
foll, gold leaf, gild, frost and chip glass.
Bend for particulars and start at once.

E—

G. L. Patterson (s Co., Chicago, I11.

The
Overland

Limited

California

the most luxurious train in the world,
leaves Chicagno B:0) p. m. daily. Less
than three days to San Franclsco,
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 10 San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
' Southern Pacific Railways

All agents sell tickets via
this route.
IMustrated booklets on
application to
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,
Omana, NEB.

oLlG

50% OFF ae

CATALOGUE
PRICES
Herealfter we will
diraet in full all teac

ive to the public
r'a and dealar's
disconnts on VIOLINS, GUITARS,
MANDOLINS aod other stringed in-
struments. E
A cheap but serviceable instru- $3.75
ment listed at £1.9...... ............ o
Our $21 Lewis OOrchestra No. 1
Yiolin. Ouor standard for profession
and high-grade amateurs; easily worth
2h O0; listed by us for vears at £7.00.
rice to dealers and now direct 10.50
to the puh]:c$ .
Other Instroments, xll at 60 per cent off, from
$10.50 And EE BB EO .. . oo oonicens o eennnesensnss $125.00
Wa are the Inrgest snd oldesr sxelusives siringed lnsteument howoee in the 1. 5 snd
1mpary direct from OUR OWN workshops in Eiseten, trermany, 1 od Padwa. Inly. Wa
permbt TEN DATE" TRIAL of any Inetrument before astual perchuse. Wirite for ovtalog.
WM. LEWIS & SON, 211 B WABASH AVENUE, CHICAGO
s Bpecialty in strings for professional trade,
s EEEEEEEEE . H-IIIII
e i

r(_:O_DPERATIO'Nl

——— 1B the mystic key to fortune, fame and hap-

piness, We hold the key, but cannot turn
it alonpe. Wo will share with jou in the grestest money-
making co-operative husiness on earth. We are giving
away 250,000 shares of Treasury stock. Par value $1.00
per shapa. Wot a share can be bought for cash.

There's 20 Shares for You

No more for anyone. We don’t want your money, don't
send us a cont, just a postal eard. Our plan 8 unlik e that of
the trusts who give milllons of shares to drones, called pro-
moelers.” We are giving ours to pariners—energetic men
ind women, This stock will pay large dividends and oosts
you—just a little efort—that s :*IT' fortune's knock is at
your door, belleve It or not, asyou please,

THE PEOPLE’'S COMPANY
144 West Madison Street, Chicago

INDUSTRIES
OFFERED
LOCATIONS
Satisfa.ctu:r;:duc:ments
|  Favorable Freight Rates

Good Labor Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOO & MISSISSIPPI VALLEY R. R,

For full informatlon and deseriptlve pamphlet, address i

J. C. CLAIR

Industrial Commissioner
1 Park Row, - - - Chicago, III,

- —_——— T
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ELECTRIC RAILWAYS

Dynamos : Motors : Gas Engines

& Models, also Osstings nnd Parts. Evers,
%z!m tmuiﬂggaur Ero:trit:lnn. nd for OQatalogue

The CARLISLE & FINCH CO.,
262 E, Clifton Ave. Cincinnati, Ohio

Every Boy His Own Toy Makes

Tells how to make all kinda of Toys,
Btenm Engines, Photo Onmieras, Wind-
mills, Microscopes, Electrie 'Iaiaﬁn he,
Telephones, Magio Lanterns, /Eolinn
Harps, Boats, from n rowboat toa schoon-
er: Alen H1%ﬂﬂﬂﬂﬂﬁ, Masks, Wagons,
Toy Houscs, wod Arrow, Pop Guns,
H”d H, dEtlltn. Fwﬁninu Tm:lﬁlc. Ri':h'lll'.lgt
RN ir rapg, and many othe B
made so plain that o boy ﬁm easlly mnke
them, bandsome ilinstrations. This
great hook by mall, 10e, 3 for 96,

Western Specialty Co., 632 Minnehaha 5t., St Panol,” Minn.

.

New Mechanical Novelties

TRAYLESE TACKLE BOX—Holds complete
outfit for the Asherman. The box opens flat from

TacHKle Box'

the center like n dress sult cnse, Size of each half,
11 by 014 by 2 in.  Ilustention shows manner of

packing contents, |

ATUTO HORN—An automoblle horn in which the
plunger for compressing the alr ls worked by the

Foot Horn

fool, leaving the hawds entively free. The plunger
returng to pozition by a spring which permite rapid
and almost eontinoous hlastg on the horn,

ELECTRIC FURNACE-—For manufacturing jew-
clers, nssayers, chemists and temperiug or harden-
ing small tools. Heats up to 2,800 degrees, but
rests on desk or table without heating the wood,
Outside measarement, ahout & by 8 by 8 inches.
Clon -
can

Uses eleeteieity from ordinary lamp socket.
heat,

troller pglves six pradoations of which

Electric Furnace

be ralsed or Iowered nt will, Muffle door allaws
nnobstructed view of Iutevior at all tlmes,  Works
on any voltage of current from 52 to 500 volts,
Heat 1s absolutely malntained for indefinite period.
Specially recommended for “high-spead™ steel work.
No dust, o nolse, o odor, IFills all regquirements
for enameling,

CANTEEN FILTER—This canteen iz about the
gige of the ordinary honter’s eanteen, but containsg a
evlinder made of Tripell stowe through which the

Sportsman'’s Canteen

water filters.  Of special value to sportsmen, ex-
plorers and surveyors who wonld otherwize be come
pelled often to drink fmpure and unsafe water,

LINENOID—Thiz i a
rolled onl In boaeds or
ghape. It 1s made from linen threads reduoced  to
pulp, chemically treated, amd subjected to  great
pregsure and heat. Buch artieles as ennoes, trunks,
megaphones, boxes awd =eambliess articles are moule
ferom it, and are lght and sfrong,

tongh,
moilded

hard sobstanes
Into any  desired

BOMNOFORM—A new anaesiletle whose offccts
begin and disappear In from 30 to 00 seconds, It
originated in Burope and 8 belng  experimented
with euceessfully by the Dental Department, 1Tnl-
versity of Michigan.
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ELECT HIEIL SUPPLIES

Pocket Elecirle Light (1ike cut) $1.00| Our Free Ca
Telephones, complete $2.80 to 5.88 | Jes-rihes man .al ﬁ: ,'
Door-Bell Qutdlt, complete 100 | clecvica novelties
T l::tlﬂh We p:?r!g;ﬂr II;E‘.II;I.IHHIT
‘Aattaries §1.00 money g5 tishe
g odiont 4 Ly ,.,:“,:*:: AGENTS WANTED
Bleyele Electric Iampa 380 These novelties sell
Electric ‘fall and Forch !-I.mp: 3.00 | o0 st and are casily
Electrical Carriage La g.00 | lomn. Hvecyhody Is
Water Moter and 10, interested.  We want
!1,‘ P. D]hl.'-.n “u [ Ti:u W.#I_:H in
Direct Curremt Motor I: 4 every place, ¥ or
Electric Bearf Pin 1.50 “?':;lul I:;"I-r:ftt:is-r:!::'r

J. W. BCRIBNER & 00,205 Nisgars 8¢, Tonawands, N, ¥.

TWINE CUTTER—This lttle devies iz worn on
the hamd ke a ring. By the nse of this deviee
cord, marline, can be
cut thus obviarting the
BOle snapping twine

from thin twine up to heavy
matian,
throungh

in one Lirlefl
whielh eome

ssily
fngers

Fig 1—The Ring Cutter. Fig. 2.—A3 Used

on pareels,. When a package or bundle 15 tled the
cid of the twine Is ecanght beiween the koife pdge
and the onter surface of the ving proper, and by a
slight movement of the hand the twine 8 Instantiy
cut,

LAMP FLASHER—An auntomatle, inexpensive
deviee for flazhing o number of ovdinary electric
lmps.  Uaed for electrie sign and advertising par-
poses, A fine wire eoil resists the current to soch
an extent that the lamps do not glow, althoogh o
silght amount of electrieity is stlll possing,  This
resglstance 1o the eofl creates heat, which ecauses
the mretal strips to expand lengthwise, but being
riveted together and the top picce expanding  most

Flasher.

Launp

the motion iz of necessliy Jdownward, therehy cans-
ing the eenneciion to be maide between the serow
in the free end with the binding post below, The
effect of thiz 1s to short=cirenit the rcoil.
ot all rlmlsf’:nu--}_ and the oarrent Passes through
fhe metal =trips, lghting the lnmps.  There s now
un more current passing through the eoll, s0 It he-
gins to eonl, the metal coniracts and the connection
i goon GLiroken, =0 the Inmps go out. This process
repeats gt regular awd frequent futervals

cutting |

The Wonder Dynamo Motor

MOST E{IMH[][ IITIU MACHINE MADE

Tights lamps, fihs B, deoomydsss wabir, ata
iy I:Fl:t"l'\-l"fii"- Ly ColtAps Up b0 Aen0
Binm +, Eaking the mowt «fMident
it led] wm the markst. Wikl run
I Weight | e, lleight [ Imchen
Bond winmng For cntnligin.  Agsnss wanisil srerywhere
THE R. M. CORNWELL CO.,
S, Bulinn Bt., Byraouse; H.Y..l'.ﬁ.;\..:
==z
SPECIAL DOLLAR ELECTRIC BARGAINS
Llectric Pocket I.Iﬂt i We kesp all Eleotric
Scarl Pin. . . . Novelties.
:: MOTE. o« o o & s Send for eatalogue,
" %ﬂ:ﬂm Sen s, s 1 Electric Nnvtlg‘ Co.
" ShckEr . 4 e v o IEI Market
- imnlimﬁall.
e

e
The World’'s Headguarters for

ELECTRIC NOVELTIES and SUPPLIES

If 1t's l:.h_-q'l':-!o We Have It.—We Undersall All

KmnnTrﬂa]’.nmm Battery T‘UIJ
Fan Motors, £L.00 to
Hattery Table Lamp
Hattery Hanging I.-ﬂ-‘m-i2
Telephone, complete, 2260 t
Electrio Door Bells,
Electrle Carringe Lamps,
&5,00 Medical Batteries,

12 Baelt, with Busponsary,

elegraph Qutfits,
Battery Motora, §1.
Bicyele Electric Lights,
Eleetreic Railway,
Pocket Flagh Lights,
Necktie Lights,

SEND FOR KEW CAT., JUBT OUT

£3 Electric Hand Lantern. Agents Wanted-

OHIO ELECTRIC WORKS, .- Clﬂ:land. Ohio

——muﬁpyapﬁm=:

SREREERRSERECS

ELECTRIC MOTOR » 75¢.

Runs with o wet or dry battery, Ask any ¢lec-
trical dealer or look through any electrical
cntalogue and see if yon oan buy an electric
motor with 2.inch armature, wroonght iron
field magnet, pulley, ete., for 5 conts, prek-
ing and postage, 16 conts,

CATALOGUE FREE
Eleotro magnets for experimenting, 160 each,
Bend 10 cents for 10 feet of magnet wire for experimenting amil making smsll nagnits.

ARTESIAN ELECTRIC C0, 744 Artesian Ave., Chicago

| Turned Out $301.27

warth of plating in § weoks, writes M. L. Bmith of Fa. fused

| emall outft). Rev. Geo. P Orawford writes, made 700 fret

day, J..J. 8. Mills, n farmer, writes, pan ensily make §5.00

day Fluiu. Thos. Parker, sahool teacher I years, writes,

o, L made 5080 profiy ooe day, $0.86 another.”  Plating

4 Nusineas casily Irl.rn:ml We Tearh You
I 1Free—No Experlence Hegulred, Every-

| hody has iableware, waiches, j welry and metal

: poods te be plate] with Gold, Bilver, Nickel aod

- Metal plating. ]lu\ﬁ' Plato—latest process,

—=No 1oy or humbog ]

' == =T g . LET‘$;= ;-i'l'll'ilﬁ.'r “F;E
- Tthing g arsnbes:

Write Mﬂiﬂl’ Catalogue, ﬂ.‘lam!: end Oifer, Address,
F.Gray & Co,, Flating Works; Cincinnatl; O,

“THE MYSTIC" ELECTRIC

VEST POCKET FLASH LIGHT

Sent to any B:[llh'ﬂ'&.‘! puﬁt il

Send for frﬂr eatal dl
FAY MARTIN ©

1650 N, Clark Street {‘hlramr ill. Dept. 3

Battery Telephones only $0 a pair

For private linea, Works from
100K g 2000 PE. with 2dey batterios.
Batteries He each.

VEST POCKET FLASH
LIGHTS only 60 cts, Jo<tese

Extrn Batterios, % cents. Send +25
for free Catalogue of Electrical
supplies.

HERBERT E.SMITH, 9 Park PL, Batavia,N. Y,




| MAKE YOUR OWN LIGHT

A cumrl-t- eguipment for maKin
own E

Your

ectric Light. A boy can start it.

Reguires no attention

% -h. p, Gasoline Epgine, & Light Gene-
rator, 200 fect Coversd Wire, 36 feet Lamp
Cord, & 14-Canile Power Lamps, & Sockets,
i Rosettes, & Porcelain Tubes, 50 Porce-
lain Knobs, 2 feet Cir, Loom, 1 Bwitch
Fuse, Solder and Tape. The above com-
plete. and perfect outflt fs offered at a
price 20 low woun cannot afford to burn oil.
SBend for descriptive eireulars

JUNIOR ENGINE WORKS, -

907,

The most Perfect Small
Engine Ever Built......

STRONG DURABLE
SIMPLE POWERFUL

: Mounted on solid wood
4 base. All connections
e, B made and ready to run.

i

160 Washington Street, - Chicago

WARM STEERING WHEELS—An English in-
ventlon afonds o warm steering wheel for aoto-
moblleg, The wheel is made hollow and a ecireoft
of warm water, bheated by the exbaust, Is kept con-

it e - T R

Warm Bteering Wheel

stantly cirenlating throogh the wheel by means of
two fAexible tubes, shown at B and D in the cut.
The water may he taken direct from the water
jacket on motors which ave water cooled, and the
flow regulated by opening and closing a cock,

PIETOL WATCH CHARM—Said tn he the
smallest pistol ever made. Made after the type of
CARTRIDGE =

FPiatal Wateh Charm

forefather's duaelling pistols. Shoots a blank cart-
ridge, which makes considerable noise but does no
harm, Priee 50 conts.

WHISTLE GASOLINE ENGINE-—A chime
whistle which can be permanently attached to the
exhanst pipe of gasoline engine in launch or auto-

mobile, Operated by turning the exhaust into the
whistle by opening a valve worked with small
lever,

The whistle aets instantly and can be beard a
long distanee. It gives an individoal sound not
casily mistaken for any other

CHIME HORN FOR CONNECTION WITH EXHAUST PIPE
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A Fine Chance

FOR. INCREASINC YOUR INCOME

HenryC.Tulley

HandbooK on
Engineering

Wainwright Bldg.,
s‘l. Lll'll.i!. Hﬂ.

A Complete Btudy in Bteam
and Electrical Enginesring
—A Valuable Library for
{ Btudy and Reference, Giv-
J ing the Complete Practice of
Engineering. .. .. S,

The man who studies this book with the determination to fit himself for a better
position and higher salary will not be disappointed. The man who wants it at his
elbow to set him straight when in doubt, will get his three-fifty back, with compound
interest, a good many times In a year. No man knows so much about Engineering
that he eannot learn something from this book; no man knows so little on the subject
that he cannot understand and benefit by itg teachings. Owver fifteen thousand of these
books sold. Each book was sold subject to approval, and but two have been returned.

It haz been especially made for the Consulting Electrical and Steam Engineer,
for the Civil and Hydraulic Engineer, for the steam user, the man at the throttle and
in the boiler-room: for the man who iz ambitious to rise out of his present condition
up to a better position and higher =salary. Tulley’s book is a book of 9%0 pages and
400 ilTustrations. It goes into every question in steam and electrical engineering ex-
haustively. It sells for $3.50, and if you think it isn't worth the £3.50 after you've
looked it over, vou can have your cash back.

It iz thoroughly reliable and practical; it iz not only a guide, but a teacher,

As a reference and text-book it is the fullest, latest and best authority on the
market.

IT TEACHES—

The art of erecting engines and setting them in line 80 as to work smoothly and
correctly.

The setting of valves on single and double eccentrie Jlong-range Corliss En-
gines, and setting the valves on all kinds of engines.

The operation, ecare and management of steam pumps: how to set the wvalves on
the different kinds of steam pumps, also the eare and handling of injectors and inspirators.

Direct currents for lighting, alternpting currents for arc-lighting, two and
three-phase currents fully [llustrated and explained with about fifty illustrations and
geventy-five pages,

Care and management of steam englnes and boilers. Art of erecting shafting and
pulleyvs. Application of electricity to purpopes of lighting and motive power. Prineciples
which regulate the movements of the eleetric current. Construction of dynamos and
motors, and the practical details regarding the care and management of electric plants.
Safeguards necessary to be observed in handling electric machinery,

The care and handling of compound condensing en- =
gines. ORDER COUPON
Adjusting the valves on a compound condensing en-§ Fold g £2.00 hill in this Conpon, mail to-
gine so ag to get the proper amouant of compression, day to H. C. Tulley, Walnwright Bldg., St
Changing from non-condensing to compound eon-§ Tanis, Mo,
densing. I accept your offer to send me, express
Rules for conducting evaporated testz on bollers, prepald, one of Talley's Hand-Books, price
How to Indicator an engine. - £3.50; $2.00 on first payment, the balance,

How to read eards. It gives some Practical Ques-J 2150, T agree to remit in 50ec monthly In-
tions usually asked of Engineers when applying for § stallments; express money order or stamps,
License.

TULLEY'S HANDBOOK ON ENGINEERING ls{ 5.,
gold with the distinet understanding that if It Is not
sutisfactory it may be returned and your money will be

refunided, 2t ] R R RS PRS- | A R
You may order it, examine it, criticize it, and if it is

not what vou want, you may return It and receive your § P. M, 2 3 IR R S

money back,

-t'hr-lftttvitrv-wp-td&i#tv#4f'l'I+'Hl'l+'l'¢itlr*i¢'Irt¢4"ll#'l'4‘0110#?**4*4tiiititiilﬂli-i#tr#-v-trifi*iﬂlvtititfiﬂ'liif&tii**h&ifl‘l-ftqr
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per |

“Want” and "For Sale” Ads. 2 cents
waord, payable in advance, Replies may be
sent to a number, ceare Popular Mechanli
and will be forwarded promptly withou
extra charge,

Popular

“BHOP NOTER " —FPaper covers o0 conts,
Moechianics,

AUTOMOEILES.

FOR SALE OR TRADE—2Y h. p. engine, new,
upright; 2 b, p. engine, hovizontal, new; 4 L, p.
manne engine, new; 2 ignitlon dynamos: 23-lght dy-
nnmo; 4 h. po ocharging plant.,  Will accept In
{‘hmlﬁr" Hght Ill'l.ll”]i"ll“r runabout, gasoline or elec-
tric. A, H. Arp, Moline, Il

FOR BALE—New 16 in.
bollers (copper flues), 235
Ohlo,

FirR
order,
tine,

gltec] rhell
Jones, Ravenna,

aramleas
Wi

SALE—Thomag Motoreyele,
god as new, Chas, Avchibald,
Ohilo,

in ronuing
East Pales-

FGR SALE.

FOR BALE—Seeonil lmllnl fane mt Hyery and doe-
tor's earriages of overy deseription,  Chlcago Cnr-
ringe & Trimming Company, $H0-02-04-96 Wabash
Ave.

CABH OH EXCHANGIE,

1 Martin Horae Shoelng
Ruack in goml comwdition, cost F5.000,

What have you
}lllluﬁ't'r in machinist tools? A, E. Gillek, Aunapolis,

FOR BALE—WW a=sorted Strawberry, or 100 as-

sorted ERaspberry and  Blackberry plants, 37400
John A. Nelson, Craig, Nebr.

FOR SALE-=12(-year-old solid mabhogany, clow-
leg table, formerly owned Ly Goen, Taxlor of Con-
necticut, This is o handsome plece of fornitore, o
it I8 In excellent condition,  Address, A, 8 Green,
Bantam, Conn

A BARGAIN—Complete Tuternatlonal Correspond-

ence School course in MECHANICS for $40.00.
Regular price £76.00. Weite for details. J. Lucas,
44 Julia 8t, Cleveland, O.

FUR BALE—An Ol Rells ghl_u ﬂu]l-t fq_mr rostor-
ing burnt steel and refining steel for nll kinds of
tools. Complete instraetlon for £1.00, Geo. M.
Tower, PItt-qu:hI Ma=s,

FOR SAL E—One ax0 hawd, self-inking joly proess
and outflt, cheap, or to trade.  Millard S, Binney,
Fullerton, Nebr.

FOR SALE—At a bargain.  1l-dnch Reed nlekel
plated plpe wrenehes for 14 fa 1-dneh |li1n' 211000,

Express prepald by ue. The Miller Ol &

Indlanapolls, Ind,

FOR SBALE threshiing machine,
pood o= new.  Walt “'Mu-i]u-]',l.'_]I|||J.~m. Nebw,

FOR S8ALE—Cheap, Sceond-hand Rhumkorft cofl,

v Bupply Co.,

115 inch spark. . H. Potry, Eldorado, Ohlo
FOR BALE—A specinliy whicrh pays manmface-

tarer 100 por cent profit: cnn be made o almost any
shop; patent hns 14 years to ran; will sell patent,
dies, and o good trade alrendy established. Owner
Is located on Paelfic coast and doezs not wish to
ehange residenee. Addreess 760, eare Popular Me-
chanfies,

T FOR SALE—A patent granted 1002, with dies,
gpecial Fr!HiH mi]l A started bostoess,  Addresa No.
Al Popular Mechanies,

BLACKSMITHS.

ard mun i steel worker by
new  &beela explaining how
to work them with 75 new methods for working all
dificult jobs., Ten reecipts for making your own
compoundsz for welding different kindzs of steel eolid.
Thermite welding fally explained; also two colored
tool tempering eharts; chart A explnins all annealing
and hardening; Chart I3 explains bath sclentifle and
lain tempering to n standard,  All the above for
£1_nu, Valuable samples free, W, M. Toy., Bidney.
Ohlo,

Be a Master Moechanie
uging Toy's Treatise an

0x- |

FOR SALE CHEAP.
CLASS POWER EQUIPMENT FOR
IMMEDIATE DELIVERY,

FIRST

CORLISS ENGINES,
One G300 H.P. 22x42x48 Allis Cross Cowgusinnd,

COne 170 P, 16xa6 U8t Louls™ LoH., with grooviedd
wlhee] for eope dEive.
One 175 ELY. Wixd2 Allis 1.0, almost new.

AUTOMATIC ENGINES.

Omne 225 ]?]‘ 18536 L.IL Buckeye glirder frame,
pdimm s,
One 125 H.P. 14x14 “Ldeal” center orank.
One 370 HP 16x16 R.H. “Rlee.""
One 130 H.P. 14x20 1.F. “Atlas™ heavy daoty,
Almost new,
BOILERS.

Ten s HLP. Gl-inx1a 0,
full fromnts,

Two 150 H.P.
full fronts.

One 160 FL.P.
full front.

4-1n tubes complete with

T2Inx18ft, 4-in tubes complete with

Gt-inx16-1t,

BLIDE VALVE

One 200 H.P. 20x36-In RH.H.
adjustable cut-off valve,

AR COMPRESSOR.

ONE 14x14x22 “RAND" STRAIGHT LINE
STEAM DRIVEN, CLABSS "C.," CAPACITY 302
CUBIC FEET PER MINUTH.

NYE STEAM PUMP.
A4 Nye Steam Pump. Used

4-1n tubwes complete with

ENGINE.

box bed, with Mever

One No. months
only.

We al=o have a pamber of other engines, bollers,
heaters, puamps, ofe, and it wonld be to your
intercat to let u2 koow your wauts before purchas-
ing clsewhoere, asx onr prieces will sorely Intercat
youl.

We hamdle only the Letter grades of sccond-hand

throe

gteam  power cquipment aml guarantee it all
F. E. PFANNMUELLER & CO.,
T3 "l‘IIF."a RUUE\I:..H.I CHICAGO, ILL.

HELP WA.HTED
HELP WITH BEES_Onue with some experience,

wlhio wishes to learn the business preferred. Steady

position, Give parcticalars  frst  letter,  Walter

Martin, R. ID. No. 1, Brighton, Colo.
WANTED—A boy interestod in manunl trainlng

to send o postal for onr free Hustrated catalogue.

Ameriean Mannal Traloing 8chool, 40 Dearborn 8t..
Chicazo, ) -
ENGINES.

EIGHTEEN FOOT LAUNCH 311 P. engine,
S200.000 3-H. P. Marine cuglne, 875000 130-H. P. Mn-
ring ongine, £ new 2-H, P. auto boat engine,
complete, with propeller, $6300. W, Hoffman Motor
Works, 1253 N. Halsted 8St., Chicago.

WRITE for our hamisome frec catalog of gasoline
englneas  amd  water motors. Just  ont Chicngo
Water Motor & Fan Co, 22 8. Canal 8t., Chicngo.

IﬂH ‘E'I.I_.]'—i;-'lf P. steamm englne and YW-H, P,

water tube boller, complete, with gasollne bhurner
and Injector, &t Leroy Hogeboom, 28 Elidrldge
St Hl._m:.l:mmtu:l N. X

MISCELLAHEUUS

"'nIIu(‘I-l ANICSE AND WOODWORKERS attentlon:
desien, nml making of working model for a snall
figure, 7 Inches high, with movable Imbs. to artien-
late by swire wanted, alse made a lot of sald fig-
ures of wowsl, or paper mache, A T, Care Popular
Mechanlios,

AUTOMOBILE parts to cxchange for Edison
phonograph or typewrlter. A, P O, 10 8 Whall
st Columbus, O,

OUR NOVELTIE CATALOGUE I8 Just ouf,
Write for it now. Swmith Bros, 363 West Van
Buren Bt., Chieago, IIL 3

WANTED—Watch, In exchange for Gray's plat-

ing outfit. H. Davis, Bhabbona, TIL

CASH, OR WILL EXCHANGE for kodak or
gnns, complete lessons “Metal Mining," International
Correspondence Schools;  cost 565, Leszons  on
“Cyanlde Process;” cost £15. Blow plpe outfit; cost
£15. Complete drawing ountfit; cost 210, Address
“Minlng Engineer,” ecare Popular Mechanics.
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MISCELLANEOUS, —(Continued )

WANTED—"Popular Mechanles™ prior io Janw-
ary, 1H, A, W, Hawking, River Forest, IL

BRAINS IMOR BALE—Do you want a prospeetons
written and [Hustrated for your new  coponiy oF
gyndleate? Do youn want one that will command at-
tention and sell shares? Do yon need a ecatalogue
or booklet thot will not be thrown in the waste
basket? If so wrlte to Expert, care of Popular Ma
chanica, Journal buillding, Chicngo.

THE IMPENDING CRISI® by Junious, Jr., a
hondsomely bounnd book treating oo the attitude of
Capital townrd Labor. Reeular price £2.00, but for
a limited tHme woe will send it postpaid on reccipl
of $1.04h  No book of the century s so enlightening
and warning to the people, seoumded with poatrioris
purpose amd with a vilew to aroosing the torphl
splrit of the masses fo the fallest apprecintion of
the oppresslons s erlmes of thls eea. This great
book not only exposes tho follles and viees of the
rich, but alsoe the atrocions means cmployed by somse
to gain fortune,

A wonderful bhoolk for evervbody to read, Tt will
make you a better eitlzen, The price $1a00 1= for a
limited thme only, and these persons who act
promptly will have thefr names placed on our lst
and will recelve odr bargaln sheots regularly. R, N,
Hays, 105 State 8t,, Chieago,

CAMERA FOR BALE—YVive camera, 3%{xg in., |

in good condltion, %3. C. I. 8., Popular Mechanies.

ADVERTISING COURSE FOR SALE—Full
course of lessons from the foremost school in the
country., Price Rl C. 1. B., Popular 1\11-:'l_|:'u_m__'_.~_:-._

One fine new Fox Milling Machine, with fifteen
cutterz, in perfect conditlon: ecost 8268, for £125 1.
o, b. S8hreveport. K. C. Bradley, 413 Market street,
SBhreveport, La.

WHEN YOU WANT anrthing and don’t kpow
where to get It, write Popular Mechanies.

THE FRACTOMETER wlll Instantly solve all
problems o addition or subteaction of fractions and
thelr decimal equivalents. Every person has need
for this wonderful iovention, especlally Deaftsmen,
Engineers and Moechanics, Price S0¢ postpaid, or
given free with a year's subseription to Popular
Mechanics at £1 per year. Popular Mechanies, Joor-
ual Bldg., Chlrago, I11.

DEATH iz eald to he pleasant when It takes place
by drowning; however, we do not belleve von want
to dle that way. “How to Swim"” iz the book that
will teach you how to swim., Contalns 100 11Tosiea-
tions; sent postpnid for £1, Popular Mechanles,

WANTED—If vou have anything in lzht metal
manufaciuring, job or experimental work, write me.
Lowest prices, Schwabe & 8Son, 35 W. Washington
§t., Chicago,

WE CAN TELL yon where to get good borgnins
In all kinds of second hond maecbinery. Popular
Mechanics.

BINDERS—Will hold Popular Mechanics 12 is.

sues. 8Sent postpnld on receipt of $0 cents.  Ad-
dregsa Popular Mechanies,
Flve years gubscriptlon for three dellars, Popular

Mechanics Co, make this offer,
ple are taklng advantage of 1.

PHONOGEAPH IMPROVEMENTS—Sound im-
proving ¥Horm  Conoection  "TIE-IT,”  Hie:  and
“SHOZ-IT" Speed Polnter, 15¢. Made and for sale
by J W. Krelling Company, 555 North 40ih Ave.,
Chieago. Bend for clrcular,

WONDERFUL RESULTS from vour Phonograph
by using “TIZ-IT". hecause TT IS IT.

PATENTS FOR SALE.

We have clients who deslre to sell all or part
interests in the following new patents:—These in-
ventons are practieal and salable things, In most
cases sultable for a mafl order business, but the
inventorz are not In position to market samo, They
offer excellent opportunitics to partles having small
capital who wish to start or extend 2 manufac-
turing business,

A great many peo-
It's open to vou also

NOTICE

TO LOCAL SUBSCRIPTION REPRESENTA-
TIVES OF

PopruLar MECHANICS &3

You are expected to keep
track of your subscribers
and secure their renewal
and forward same lo the
home office not later than
the first of the month in
which the subscription ex-
pires. Failing to do this we
will then notify the sub-
scriber direct from this
office, but will recommend
he hand the renewal to
you to be forwarded &3 &3

Popular Mechanics

BREACKET for
Costs 1¢ to make, retails for 10e.
winisd,

gupporting  electrie light wires,
Made of brass and

APPARATUS for automatically replacing burned
ont fuses In electrical apparntus.  Soitable for con-
corn manufacturing miscellaneous clectrical novelties,

AN ELECTRIC WHIP, designed for use in place
of the ordiniary horse-whip, Glves animals g gentle
shock, or a severe one If balky or lazy. Wil cure
binlkiest horses.  Ts highly recommended, cannot be
stolen, and will Inst o 1life tiwe, so is cheaper than
common  whips.

CIGAR CUTTER AND MATCH IGNITOR to
earey In vest pocket or on key ring., Can be made
in nieke] finish for 1ie, amnd 1= snitable for adverp-
tising device. WHIL retall for ten cents,

PIPE which can be cheaply manufactured, and
froeda tobaeeo Trom nieotine, Is oeat and practical,
and can e sold in competition with common plipes.

CUFPF-BUTTON whicrh holds the cuff in coat-
sleeve,  Is cheap to make, easy to apply, and nothing
to get out of order,

DACHELORS' button, needle and thread holder.
Every traveling man and eollege bhoy shonld have
our, Sold by the best stores at 10, A flpe thing
for mall order Lnsiness,

CARD TABLE hoving counting deviee nttached,
thas avoiding pper, peacil or zlate, No chanee to
cheat or make mistakes s counting with this table.
Suitable for manufacturer of tables or other furni-
tare.

For full particalars address Patent Siales Depart-
ment, Popular Mechanies, Journal Bildg., Chicago,
I11.

WANTED--Specinltics to  sell
Manager, Box 473, Lowell, Mass,

A WELL-WRITTEN,. neatly [llustrated ecata-
logue or booklet, sells poods. Maopnfactorer, let me
figure on your new catalogne. Dan Knerr, Box 302,
Hamilton, Ohlo.

through agents.
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' Are You a Lover of i
MAKING MONEY Gnod Tea and Cnffee

X was born om o Maine farm. I have made some gres

m in business. My greatest through GH%EuHm THE

$1.800 capital, enpplied by Fa "
fimat S anptuctly R0t gmtt || | (e arn moking s NCRMRMMNSNY v cor
in an Ildhtlt.h?mt I‘ur profitable bnainoss, earned o to those whoenjoy a T i
BELF 5-1' HATIOMAL BANK, $5,000 in beverage that isnot MNew Year

E-I'd them thron

dividends in the first slx monthe, $25,000 In cash Froposition

only delicious, bot

ividends within the next year, and jn II months I paid more appetizing and to persons getting
m in round numbers !;#ﬂ Q00.00 CGASH, nutritions than any . up clubs or sendin
other ten and coffes CoMpPany orders of 5.0 an

on the market, upwards,

It is worth your while, as we intend to use unheard-of efforts
o kncreass the number of customers during
the next two montha

This offer applies only 1o readers of Popular Mechanies
Write us at once—to-day—to
l MR. CARL,
| Great American Tea Co.,
31 & 33 Vesey 5t., F. 0, Hox 289, New York
— —_—

Every $| Earned $220.00.

This s HISTORY. Reads
¥k; n :l'i.uri tale hut it im

r
people rleh, Tlmr h-a?m
mﬁ;l utrhn :hﬂ riches, .Ipﬂ}
roa &t over |||_,
M bond %1500, f'
nnd paid my ﬁtockhﬂldem
$330,000 Incash in I8
months. [Eve stoak-
{ holder got thelr share,
Thot's my way of doing
‘ susiness, Yoo muost bee

ieve this statement is
l TRUE, for, If I werelying,

FEEDING POULTRY BY A CLOCK.

1 wonli In't Il you tha
place whore I earned the
monay, and th3 BAHK

'I'hﬁre t w

e-dtha|r t
value of tll.o rightkind of
Go=operation, learnad how
to make money fast in an
honest, profitable busi-
ness from which milllsns

a0 made every yeor.
I now havea new bunal-
ness of the same kind,
only my fleld is the werld,
My plan one of extended
mﬂpﬂmtian- Btockhold-
everywhere who enn
i'rH- mea Infermation and

Feeding the chickens by
means of a clock was the way
an Englishman contrived to
be absent from home several
days without depending on
the nelghbors. A gear wheel
connected  with  the  eloek
turns a shaft extending Into
the box of grain and at In-
tervals opens a shutter which

Hanaon. ExMar md heir INFLUENCE, allows the graln to drop. A
F"Ic.fu?}:? nﬂ.,.."" Ib 51 dends must be is the clock; B the gear
Ex-Pres. B. & M. L. R. R, ,1._“,,],- havo 4,000 wheel operating the shutter;

C the box; D the pipe
throngh which the foed
drops,

—_—
WOULD TIRE HIS JAWS,

-twkhnlrlers in thu[l B, ﬂana.fla.. land, Cuba, Mexi
wich I.u.lan-'.la, ibral tnr,, eta, Isrun a8 few maf'::
Tha shires are fast. Yon can invest $1 or S100
monthl f yom wish. It will ba sate and we
will ma This isno_get-rich-guick schems, no
Frengied Finance.” You will be met on the level and
treated on the square, I place 30 years of umml-htd
business record ind that ntnmrnﬁn& I only aek you |
i'-:rnr own interest to lelsT'mrt. on shall have al
he Proofyou want. References, Bankers, Husinesa Men,
Church smd FPublic Officials, ete. Bend your sddress on
o postal card. I will send a 24-page book,

“A Guide fo Full Pockals,”

FREE. !ﬂll pay the pagtage, Don't ba *A Brothe

A Cambridgeshire farmer was recently arguing
with a French chauffeur, who had slackened at an
inn, on the merits of the horse aml the motor ear

“Give me a "orse,”" remarked the farmer. “Them
travelin' ‘oilshops is too oncertain for me”

YEet ees prejudice, my friend,” the chauffeur

L
R o EEE_’“‘":,?;" o o i _d'l""ﬂ g "tu': replied. “You Engleesh are behind the times. You
op rtuni r.mt;mlﬂﬁt Don't walt if you want some- will think deefairent some day."
E.I‘sﬁ?;:;r:. mﬂ-i ‘ﬁ.l!ndimﬂt..ﬂhlm.ln. “Behind the times be blowed,” came the retort.

“P'r"aps nex’ time the Proosians are around Parls,
| and you ‘ave to git your dinner off a steak from

= = | the "ind wheel of a moty ecar, you Frenchies'll wish
M a g 1c T ric R c ar d S. You wasn't so jolly well up to date."—Birmingham
I With these cards you can perform some (England) News.

of the most wonderful illuslons. You ean
changs elghts to duces, blacks to reds, ete ,

hm The, transformations are truly wondertul cA RP E'rs ON TRIAL

and our i!ig Bargain Catalogue, o this ad. eut and send to us, or one
Address : Ml-l.! card say, “S8end me your Free Gars

o pet Catalogue,” and you will recelve free by
Western Specialty Co., 632 E. Minpehaha St., St. Paal, Minn.

) return mail, postpalid l'ullplrticllinrnimw
Andrews Office Desks

we furnish anyone a bl variety of
Have a name to their credit and are a

l.u.rnr sumples of in.',rlin Brussels and
l"l Carpets, you will get our Blg Boolk

beapiifully lllustirated and fully
d-liﬂ'lbl"-. over 100 beantiful color plate sam-
plea hl't';rsebt riedoeed [rom 1%-yard lengihs,

CREDIT to their name, far they ap THE FREE BOOK shows an almost
gom ey M B B LRI
" oil Ineleum, es,
SPECIALISTS WHO KNOW HOW ! : ch.!&jn-: n.-“.'.:;T.-..‘.'. Uholatery.etc.  Yard
I P e ard and npw ¥
Basel Trpemeitor Chiatrs M, dalirersd mt.umy h-ua-d;ar “and E-ﬁg%t'tu it big |:-mrlrn-|1h $1.9 Ii
y -Ill explain Wi can ull CARP AT
The A. H. Andrews Co. o | T OMEMALF THE PRICE OTHERS E.
2 DUR FREE TRIIL PLAM will be fully e:pl'ljnnl Hnw we out and
174 Wabash Ave., Chicago make carpet inany shape to it any room, our binding quality guar-

l.nrm. our after rocelved terms, qnlc‘k dellvery, color scheme,
Egjrht charges, all will be explained to you. Cut this ad

: W" f imt.m send touA or on & tal card say, “Send me your Free
Tﬂ"‘ me Itﬂij Carpet Catalogue,™ l.ndycru.p:'ﬂl get all this free, am-d you will get
e = rd Machines BOLD wuu-ﬂ:n very latest and most uton.luhinwl libera offer, &

ANTWHERE ot HALF MANUFACTURERS' PRICES t‘-ll'p-ﬂt- Pro on never known of o, 'I'!“' ODAY Il'ld

poeitl
is allowing rental to apply on l:ricn. Shipped with see what you get FREE by return mail, pn!nhl.

rivilege of examination. Write for Uatalogue Hs’ '‘ROEBUCK & co_’ cljlcago.

E

PEWRITER EMPORIUM, 202 LaSalle 5t. Chicago
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FALLING HAIR ao
BllnnEs ABSOLUTELY
Thera Iz but or v

CURED

o tell the reason
ir.and tlak is by
tion of the hajcitself.

can be r gontly treate The wse of
dandruff cures and  hair tonfcs, withouok
le mo ing the specific canse of your disease,
Is lke taking medicine withoot knowing
what yog are trying tocure, Semd s few
fullen halrs from vour combings, to Prof
J. H. Adstln;, the celebrated Hacteriologist,
wlic will send you nbaolately free a diagne-
&% of vour case, & booklet on care of the
hales and scalp,and a sample boxof the
remedy which hewill prepare specially for
you., Enclose a¢ postape and write todagy.

PROF. J. H. AUSTIN
178 MeVicker's Theatre Bldg., Chicaga,

taense  with which your
ust be known before ig

CAUSES OF THE COLOR IN DEEP WATER.

The warled.and varying colors of water, the rapid
changes which oceur even while we are watching
them, has often puzzled older people than childreen.
One of the most beautiful efects in these mysteri-
ous colorations are =cen in that large, deep spring
upon the grounds of the Castalian Clob at Cas-
talia, 0., which iz the source of one of the most
perfect trout streams in the world, It is called The
Blue Pool; the waters are as clear as eryvstal, and
their depth twenty feet or more from the swrface
of the ground. The beautiful rich bhlue color, as is
often seen In masses of water, s accounted for by
the aection of the suspended particles in the fAuid
upon the light traversing it. 7To understand how
the color ma¥ vary, In this and other cases, it Is
only necessary to reeall the composition of sunlight.
When such light is passed through a triangular col-
nmn of glass or optical prism it is broken up into
the seven prismatic colors, viz., red, orange, yvellow,
green, blue, indigo and violet, When the light falls
on water of sufficient depth it iz alsoe decomposed
or broken up, the red rays of light are absorbed
near the surface of the waoter and disappear. while
the other colored rays pass to a greater depth, one
after the other being lost in thelr proper order, as
gtated, until there iz at last complete extinetion of
lHght If the water is free from solid particles, The
presence of these particles, however, causes a part
of the light to be reflected, and according as this
veflected light has come from varlous depths, so will
the color vary.

An experiment of Interest to llustrate this may
be easily tried, A white plate attached to a eord
of the proper length may be thrown into the sea
fromi the bow of a moving vessel, and when it
reaches the point of observation at the stern, in
every Instance the plate will appear of a green
color, although the water may be of a deep Dblue
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New Book—Illustrated From Life—

Sent Free to All Who Write.

This splendid book is eompiled from the best
authorities in theworld. Explainzhow electricity as
supplied by inexpensive batteries cures Rheumas
tism, Dy spepsia, Insomnia, Liver and Kidney Trouble
and all nerve affections and diseases due to poor
eirculation. Explains how to enjov the famous
electric baths and beauty and health massage at
home at little cost

[

SELF]

EXPRESS ~
PREPAID .

Every Home Should

Have a Home Battery.

This hook also lists the tatest Improved Batterles (Prices
£1.95 to B11.85) which we send Prepald, and allow 10 days
free trial. Detrolt Medical Hattery Co., 350 Majestio
Bldg., Detrolt, Mich, Werlts todny for our free book, |

S T O N Oy

LETTERING

A peat booklet, mow ready, contains
many good things for students

PRICE, 25 CENTS

DRAFTSMEN, 2z2xirecrs.
need our new book on dimensions of
Pipe, Fittin gs and Valves

NO BOOE LIEE IT
FLEXIBLE CLOTH BACKS, 50 CENTS.

HAVE YOU SEEN A COPY OF

THE DRAFTSMAN?

It is a neat monthly magarine on DRAFTING
and Home Study.

#1.00 PER YEAR. 4 MONTHS TRIAL, 25¢.
or the Magazine and “Lettering™ for §1.00

ADDRESS

THE DRAFTSMAN, Cleveland, O.
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Just Say:
Send me a Dollar Pair
Free=To T

and you will get free on approval, as soon as the mails can '

bring them, a pair of the celebrated MAGIC FOOT DRAFTS,
the great Michigan cure for

RHEUMATISM

of ev nature—chronic or acute, muscular, sclatic, Lum-
bago, Gout, ctc., no matter where located or how severe,
The drafts are worn on the
soles of the feet without in-
convenicnce, and cure by
drawing out and absorhing
the poisonous acids and pain-
causi impurities from the
blood through the great foot-

pores. Try lthem at home
when you get them. Then
if you are fully satisfled with the benefit received you
can send us One Dollar. If not, keep your money. ou

Decide. You try thedrafis eutircrly at our expense and risk,
and can see that we couldn’t afford to make such a
wonderful offer if they didn't cure.

Magic Foot Drafls are producing marvelous results. They
are curing some of the worst cases on record, after doctors
and all other treatments had failed.

Z. H. Palmer, Pittsburg, writes that the Drafts’
cured him after 28 years of suffering.

They cured T. 5. Curtis, Erie, Pa., at the age of
Bz years.

Geo, J. Nolangon, Bathurst, Canada, was cured
after 2o years of other expengive treatments,

Mrs. Z. ]J. Smith, of San Francisco, Cal,, writes:
‘"Magic Foot Drafts have cured my husband of rheu-
matism,.and never have I pajd out a dollar that is
sent so willingly o this.

*'I was relieved after wearing them (Magic Foot
Drafis) 24 hoars,”” Emma O0'Reilly, Buford, Wyo.

Remember—it costs you nothing to try the Drafts—and
a dollar _is little to pay if cured, A scientific booklet (in
colors) on Rheumatism, comes free with the Drafts, all pre-
paid., Write to-day. Do it now! MAGIC FOOT DRAFT

35| Oliver Building, Jackson, Mich.
STUDENTS NEED

D RAW I N THE DRAFTSMAN

25¢ for 4 months—Cleveland, Ohio
WONDERFUL STOVE MRS

URNS 90% AIR—-ONLY 10 OIL-CAS.
it ?*Ul' sald one month. Costomers delighted with
e Murrison Valveless bl-gns Stove. Splendid Tor
cosking; also heatlng rooms, stores, offices, ate.,
S With Hudintor Atteh. No wick, dire,
or ashes=no eoul billsar drodgery—
cheap, snfe fosl, 15 to e n wesk
¢should furnfsh foel-ges for cooking
for small family. Faaily rated—
nhsojutely safe—all sizes, £ and up,
Write—Catalog FREE and Special
Pricea, AGENTS WANTED—g40
Weekly. (all in or nddress

WORLD MFG. C0., 5790 Warld 18'1d°g, Claelnnati, O,

BE YOUR OWN BOSS

MANY MAKE $2,000 A YEAR

You have the same chance, Start o Mall Order Dusiness at homo,

Wa tell you laovwr, ﬁfn:llu'_‘l.‘ crming in T}rl.:i!}'. Enormoua |rh"rﬂt.n-

Everything farnished, Write at once for our “"Starter'’ and FREE
particalars, £

P. M. Erueger Co., 155 Washington 8t, Chicago, 111

Common Red Cl:ver-

Cures Cancer, Eczema, Balt-Bheam, Rheu-
matism and all other Blood Diseases

How many people realize the true value of
our common red clover? It is the best blood
puritier known. Thousandsof prominent i
ple have beon cured of cancer, rhlemntm.
constipation, eceema, skin and blood diseases
by its pse, Bend yvour address to D, Needham's
Bong, 1186 lakeside Blde,, Chicago, T11.. and
they will mail free n full deseription of Red
Clover Blossom Extract, n history of how Mr. Needham oured
his cancer and testimonials from many who have used the

remedy,  If you have any disorder of the blood Jook into the
:mritai of Necdham's Clover., It is the best blood Euriﬂ;
oW

|

JUST TUNN TO AND DIG.

Bilas Bomlgrass was o farmer
As lved up in San Joaquin,

Awd about him folks kept saying—
“*Cariong  fellor over seon;”

But be alwars had the hest erops
And rode In oa bang-up rig,

Al he ‘lowed the way he Jdid it
Was to jest turn to and dig.

Didn't waste much time ot talking,
“Thadn't nwee to spane” see L,

But throngh all his words there always
Enn his guaint philesophy,

If yowl ask bl howsaomeyver
He radsed “taters qulte o big

He'd say: “Well, thet's very slmple,
If yon jest twrn to and dig'
Didn't talk mneh ‘bout his nelighbors,

Secemied to take a choeerful view:

A=k him bow lue was swecessful:
This: 4 what he'd say to yon—
“You o oean MHilde the best potatoos,

You con own the fluest pig
And the best eorn crop a-goin’
If vou jest turn to and dig.

“People,” ser e, ““ihink I'm Iueky,
Conr'nzg how some folks ean't see:

Good hard work nmd plenty of it
Ball the ek I oelalm, by geel

Miakes no Jdifferenee whint ver thekle,
Whether things be small er g,

One thing sare, vou'll lwe sncces=fol,
If yon jest twm to aml dig”

-1{arry T. Freo,
—_— i S
PAINT AS A PROTECTION FOR FRUIT
TREES.

Frult troes palnied with pure white lead and
| lingeed ofl pre sald, by Professor Atwood of the
Virginia BExperiment Station, to e well protected
ngainst insects, borers gnd seale, and that this proe-

tice will make nursery trecs proof agninst harma hy
ratlalifts,

Thiz practice has been opposed by other horti-
culturists, hut the Professor's object legson s oan
orcharl of TLOOO trees; seven years old, soowd palnted
every venr fromm the flme sof The Y
fn a fine, thrifty condition.

oL, Lrasiss

1 will teach you one new coin trick
nnd one new card trick for 20 cts. or either
I will send *“Book of Card or Coin
Thicks,”* 180 p., 25¢. each, and include illus.
catalog of 240 tricks free with order. Learn at
home, amaze your friends, mystify, startle and
eptertain. Roserr WASSMANN, fnstructor in
bagic, 237 .3, Webster Ave, CHIGAGD, ILLINOIS



$1,200 a Year for Life

Secured by Small Monthly Payments

The scientific cultivation of erude rubber is the most profitable enterprise of modern
times. Because the price of rubber doubled in a decade and the total extinction of the virgin
rubber trees of the world became a certainty for the near feature, the greatest horticulturists
in America and Europe have given their attention to the cultivation on scientific principles of this
reat necessity of present day civilization. The semi-tropical regions of Mexico were selected
or the purpose. There the virgin rubber trees have been ruthlessly destroyed by the im-
provident natives, and the white men who employed them saw no necessity of preserving the
trees for annual tapping, as their number seemed inexhaustible, In that climate the rubber
tree can be cultivated just as simply and just as surely as the sugar maple can be grown in
Vermont, and can be tapped year after year at an immense profit. The destruction of the
virgin tree still goes on in the South American jungles, where the natives are now forced to
seek them at an added outlay of time and money, and where no white man can live to restrain
them, The present inadequate supply of crude rubber comes almost entirely from this pre-

carious source. It is inconceivable that the production of one of the great necessities of ,

mankind can longer remain in such ignorant hands.

There is nothing speculative about Crude Rubber. It can be sold every
day in the year, in every market in the world, and at a stable price
that has been steadily advancing for many years.

The Mutual Rubber Produetion Company was one of the first to engage in this new and immensely
profitable industry on @ large seale.  Years ago our mapagers purchased from the Mexican Government over
6,000 acres of land in the heart of Chiapas, the most tropical and fertile State of Mexico, No similar tract is
available to-day for less than five times what we paid for ours, Thus the remarkable opportunity is now open
to you to secure an interest wpon the most favorable terma, in an enterprise that is destined to revolutionize
the production of one of the world's greatest staples, No industry ever underwent so radical a development
as i_llmtl in which we are now engaged without making immensely wealthy all those who were interested
in the change,

This splendid domain is now fast becoming a great commercial rubber orchard, conducted upon the most
scientific principles of modern forestry and under Anglo-Saxon supervizion, ‘I'here are 6,000 shares, each
share representing an undivided interest equivalent to an acre of land, planted 1o rubber trees and brought into
bearing, and the price of these shares is 3288 each, No large cash-down ﬁ.q.':mcnl: is required to secure them,
however, as the shares are paid for in small monthly installments just as the work of development progresses,
Thus the man or woman who wishes to secure a gafe and certain income for future years, and who is able to
save now a few dollars each month, is on the same footing in rubber cultivation as the mightiest mpit'aiist, for
wealth ilone cannot force the soil,

For example, suppese you buy five shares {equivalent to five acres). Vou pay $ze a month for twelve
maonths, then §:5 a month for twelve more months, then $1oa month for a limited perivd voul you have paid
the full price for your five sharcs, $r,440—or §288 per share,

But meantime your dividends will have amounted to $1,850, or $210 pershare,  Hence the actual net eost
of your five shares, or acres is §390, or §78 each, We secure these ecarly dividends by planting 6co trees to each
acre, and then * tap to death ™ goo0 of them before matuarity, getting every cunce of ** rubber milk " from them,
The dividends secured from the sale of this rubber are sufficient to pay your total money nearly all back before
maturity, and then there will be left standing vpon each acre soo trees § and this is the normal number for the
permanent vield, These zoo trees will each give at least two pounds of erude rubber per vear for more years
than you can possibly live.  This rubber at 6o cents per pound et profit means a tutalﬁ:lr\ﬁ t of $240a year on
each acre, or $1,200 a yvear on your five acres.  These figures are not ** paper estimates ™ and they are not ours.
They are vouched for by the most reliable sources of information m the world, the Government reports of the
United States and Great Britain, Of course if you buy 1o shares your income would be §2,400 a vear: or 25
shares will yield you $6,000 annually,

Five Acres, or Shares, in our Rubber Orchard planted to 1,000 Rubber
Trees will at maturity yield you a sure and certain income of $100 a
month for fifty or more years, and your dividends will average 25 per
cent. during the period of small monthly payments.

Every posslble safeguard surrounds this investment. The State Street Trust Co , of Boston, holds the title to cur property
in Mexico a8 trostee, We agree to deposit with them the moscy paid in for shares, and we file with them sworn statements a4 w
the development ol the property. This company alge acts as registrar of our stock. You are fully spected from less in cgee of
death or in case of lapse of payments, and we grant you 4 suspension of payments for go days any tUme you may wish., Forther-
nore, wi agree o loan you money on your shares,
We can prove ta yoo that five shares in this safe and permanent investment, paid for in amail monthly Installments, will net
nnly '||rl|13;' you an Averape reform of 25 per ceni. on FulF mamey daring the poriod o yhbiail, bt wlil then bring you 8106 &
manih for more thun n life time, Send us at once §oo 23 the st monthly payment to secore five shires,
$an I'l-_r i shanes, oo for 75 shares—§4 per share for as many shoares as yaii ul-,?:. to secure.  CPor literatore
exains ourplan fully amnd concisely and proves every statement, 10 will be sent to you immediately on regnest,

Mutual Rubber Production Company
91 Milk Street, Boston, Mass.
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BERLIN FIRM (00 ciing wice wouts scoopt ssonoere

INTRODUUCING TECHNICAL NOVELTIES
~ Apply under “B. K.5885"to DAUBE & CO., m. b. H., Berlin, W.5.

GAS ENGINE CASTINGS

for the Franklin One-Hal? Horse Omne Vise,
oo S o | |l WE WILL SEND YOU 85 2 cmenys
ials, Drawings, eto., for amatenra. and Dies,

An ideal motor for practical use. One Pipe Cutter,

Not a toy., Complete set of cast- Une whench. All for handling pipe from Y tol inch.
inga, ato., for either horizontal or ON RECEIPT OF §$10.50

vertical type, $16.50. Send for Catalogoe of Complete Ling,

#Bend for Illnstrated booklet 8,

ARMSTRONG MFQG. . i ) "
PARSELL & WEED, 129.131 West 3ist St., New York City e B iRl

GOOD PIANO TUNERS
Earn $5 to $I5 Per Day

Postage extra, 116, The best
made; lasts the longest; plves most pow.

I Wi ean teach yon guickly BY
erfui llght It's always ready—simply press the Listton,

MAIL. The new seientific Tnne-

e s Write ftl?fnl bookled.
Ml.fﬁ Hm-\.‘ﬁ' Efﬁﬂﬂl 220 Muslc Hall, = = Hattle Crock, Mich,

a-FPhone methad a |||'|_. rebd by
Extra batteries ggc, postages 7e.  Agents make big money, highest o |.r h-h itlen. Enowlodge
Send for catalogue. THE VIN ., 65 E Lake Bi., Chleigo. of music Not NecessaTY.

Ix2%x3 inches has metal nickel
plated ends, water proof case,

teleseope lens, polished reflector

mldhl iR !ls.wdr} | Imbntm ;:‘H:ﬂ
Ench complote postpa -

Extra butteries, perset, « - e

T‘HE ELELTHIG MF¥FG. CO., - ERogers, Neb.

FIGHTING ROOSTERS

M and mmuse your
t‘ri.nundtql;t!"[h.uu ars two gon-
uine gama roosters  with
fenthera, they fAghi 0 a
finish, and are slways resdy
to fight The secred of their
movements (8 only known to
the operator. Will last a life- g
tima. 1c per palre, 3 for 35,
Poat;ml.d and our big bargain eatulogoe free, Address

W. H. MILLER SUFPLY CO., 719 E. 4th Street, St., Paul, Minn.

PROOF COINS—HOW THEY ARE MADE AT Weansilost £ian of Hedsing e M,
THE U. % MINT. With this arrangement the boss can keep perfectly
_ warm In the office and the miller ean get hot (under
The proof coins of the miot are made in gold, the eollar) on the mill floor.—American Miller,
silver, nickel and bronge, a complete set of which
will cost the purchaser exactly 241. There are hut ——
threec gets of coins that ean be bought at miot for

collections, Each coln is struck on a serew press, FOR SALE.

operated hy bhand, from a specially polished die, —

and enly polished blanks are used; these are abso- REPAIR SHOP for sale: bunilding and tools: re-
lntely fHawless pairing bicyeles, guns, sewing machines, typewriters,

Every portion of each die is most clearly brought ete; large trade. For particulars write Lock Box
out, nnd when such a collection is appropriately | 65, Toledo, Towa.
monnted and fraomed it s o very atiractive one. FOR SALE—One show case, 10 feet by 26 Inches

The aeries of gold coins can be bought for F38.50, by 24 inr]u"t opne Rellable feod cooker: two Box
which includes the $20, £10, $5 and $2.50 pleces, The | Ball alleys; one pool amd one billiard table; one
£1 coln, one of the most artistic ever eoined by the | Cigar case; one Gassole cigar lighter. Write J. D,
mint, is pot now elrenlated, and iz not included in McHenry, Dana, TlI. — e
any (l"ll_‘li{-li‘}ll_ }_:Uhl tm‘r 1'E'|E| ]_'|'|‘I_|_|1_'1 The _L";l['!'p-r 1“':"'.[15 }'UR :!r.l"l-l ]J__] 511 “.L'“lH' tl“' I"".‘il r:“'il]j[lj.’ t]l'"!l".‘_ﬂi-
{nclude the denominations of dollar. half  dollar. itmll ;;': ;thll: qur fﬂll’:“[I"F -E«*v:tinm r.t.‘hmth Florida,
quarter and dimes, nnd are sold with the pickel v | EHOME, famots, o, bearing orange orchurd, ete
cent pleces, and bronze cent for the total sum of | tor garden and enjoy life ontdoors .--.-l*r,‘r :I::l_"-'- .
$2.50. The nlckel and cent coins are sold separately, | K. title; bargain for cash; price, $20 per acre:

if desired, for eight cents. attick, Address D. . Green, Box 577, Barlow, Fla.

—

POWERFUL SPARK-COILS AT SMALL COST. = memita 2ilis e it
hard-wood ends, and charge LESS for the whaola thing than yon
wonld pay storeckeepers for Wire Used 'l“rﬁEGlElPHl’ Build a Coil at Home, OKEINUH Spark, £,

Two (neh, #1560, Here |s what voo peed for W IREL]:.H.B illuminating tubes, and other experiments. Send stomp for
clroulars and apec:lnl offeira

NEW ENGLANII COIL WINDING CO. - - Atlantic,; Massachusetts
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JUST FROM THE PRESS

| THE AUTOMOBILE HAND-BOOK

A work of practical information for the use of
Owners, Operators and Automobile Mechanics

Giving full and concise information on all questions
relating to the CONSTRUCTION, CARE and OPERA-
TION of gasoline and electric automobiles, including
ROAD TROUBLES, MOTOR TROUBLES, CARBUR-
ETER TROUBLES, IGNITION TROUBLES, BATTERY
TROUBLES, CLUTCH TROUBLES, STARTING
TROUBLES.

Pocket Size, 4x6 1.2. Over 200 pages.

With numerous tables, useful rules and formulas, wiring
diagrams and over 100 illustrations, by

L. ELLIOTT BROCKES,
Author of the **Gonstruction of a Gasollne Motor.™

This work has been written especially for the
practical information of automobile owners, ope-
rators and avtomobile mechanies. Questions will
arizse, which are answercd or explained in  tech-
nical books or trade journals, but such works are
not always at hand, or the information given in
them not direetly applicable to the case in hand.

In presenting this work to readers who may be
Interested In automobiles, it has been the aim to
treat the subject-matter therein in as simple and
non-technical a manner as possible, and yet o
give the principles, construction and operation of
the different devieces described, briefly and explie-
Itly, and to llustrate them by showing construc-
tlons and methods used on modern types of Amer-
fean and European ears

The perugal of this work for a few minutes ||

% {
|
N
N
N
S
N

when troubles occur, will often not only save time,
money and worry. but give greater confidence fn
the car, with regard to {ta going qualities on the
road, when properly and intelligently cared for.

In conclasion, it may be stated that at the
present time nearly all automobile troubles or
breakdowns may, in almost every case, be traced
to the lack of knowledge or carclessness of the
owner or opergtor of the car, rather than to the
car fraelf.

16mo, Ower 200 pagés, and aover 100 {llustra-
tlons, Popular editon. Full Leather Limp—Price,
Net, $L50. Editon deé Luxe, Full Red Morocco,
Gold Edges—DPrice, MNet, $2.00, Il

PRACTICAL BOOKS riicEugiion

Modern Wiring Dirgrams and Descriptions, by H., | Practical Telephone Handbook, by T. 5 Baldwin,

*Sroake

C. Horstman and V. H. Tousley, 160 pages, 200 200 pages, fully illustrated. Frice $1.00.
Ulustrations, leather binding. Price $1.50. 'l'llr]t'lrl:-nlkl\‘}l'hupurr. by Wm. L. L‘:Tﬂmln M E.;
£ = y e . e the (Ll # o0 a aeonvenient pocket slze, belng
51 00, ) ( leather, gold edges, indexed. Price 0 cents
EENE Modern Electro Plating, by J. H. Van Horne, 189
Dynamo Tending for Engineers, by H. O, Horst- pages, 27 Illustrations, handzomely  bound in
man and V. H. Tousley, 250 pages, 100 {llustra- cloth, indexed. Price 31.00,
tiong, cloth binding. Price $1.50. Bwingle's Handbook for Steam Engineers and
Ensy Eleetrieal Experiments, by L. P. Dickinson, Electricians, by C. F. SBwingle, M, E., 600 pages,
250 pages, 200 [llustrations, cloth binding. Price hundreda of fine engravings, bound in full
£1.04. leather. Price $I.00

Any of the above books sent post-paid to any address in the world on receipt of
price. Your money cheerfully refunded if the books are not as represented. Address

FREDERICRH J. DRARE @ CO.

Publishers of Self-Educational Bools
213 EAST MADISON STREET, - - CHICAGO

Please Mention Popular Mechanica

f



“For Thirty-Seven Years a Standard Piano”

WING PIANOS

Sold Direct
from the
Factory--and
in No Other
Way

When you buy a
Wing Piapo you huy
nt wholesale. Yon
pay the actual cost h s
of muaking it with iyl N PRI A
only our wholeaala i 1 T
profit added. When
¥on buy o piano as
man

on ey
retall denler’s stors
rent and other ex-
penses; you pay his
{amﬂt and you pay
he commimion or
ulm— of the ngents
of esmen he em-
5.

- s -
e A=

a retail profit on
A plano s never less
than §75; often [t is
A muoch as 8200, This
is what g}u save by
buvinga Wing Piano
direct from the fie.
tnr%f. Ian't it worth |
saving¥

¥in L]
Our plan of selling
is not mn experi-
ment, t:mt,.I “3‘: Ereat
success.  In 87 vears
aver 40,000 tﬂu .
Pirnoa have besn
manufactured and /|
sold. They are rec-
ommend by seven
E,utermmﬂnt Blr,lnm.
mus colloges
and schools; by prom-
inent orchestra Jead-
lal'la music teachers,
and musicians, -
I s e Other Styles to Select F
EuAran ar i 1 - £+ ] [ -] L+ T
f“'“ L tor. M A Wing Style—45 Other Styles o
eob in tone, -lfl.fﬂn, workmanship or material.

SENT ON TRIAL - gt By L P IS

We will place A Wing Piano in any¥ home in the United Statea on trial without asking for any
ndvance payment or deposit,  We pay the freight and other charges in advance. If the piano is not
satisflactory after A days® trial in yoor home we take it back entirely at our expense. You pay us
nothing and are under no more obligations to keep the piano than if you wers examining at our
factory. There is absolutely no risk or expensse to you. Old instruments taken in exchangs.

i SMALL EASY MONTHLY PAYMENTS ::

imitates perfectly the tones of the mandollin, guitar, harp, sither. and banjo. Muosio
Ir.strumental Attﬂﬂhmtﬂt written for these instruments, with snd withont piano secompsniment, can be played
i just as minct.lf by o stn'nglo player on the piano as though rendered by an orchestra.

The original instrumental nttachment has been paten by na and it cannot be had in any other piano.

1 are made with the samo care and sold in the same way as Wing Planos. Separate tal pon
w'“g Or!am on request. ate organ catalogue

A Book You Need—FREE Jiazarsthio i i toeddhe ook of Cemplete Tpfenpaion b
m

that anyone can Puujbl want to know abont planos, If read carefolly it wi
you & judge of tone, action, workmanship, and ﬂn.IsEn It is the onl:;' hmt: of its kind ever published. You can have it freo if
you send us your name and address,

WING & SON, 202% oI5 g bt 2ot O

et |
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$27.00 PRICE _EXPLAINED

FOR $21.00 TO $23.00 | 4% A7 $14.00 TO $17.00
Have ‘Been wibeLy: abvennseo: | Sumrevexy $34.00 TO $38.00

HOW BUGGIES can be offercd at these prices and why we can zell buggies and all other
vohicles ol much lower prices than any other house isall fully explained inour FOUR BIG FREE
'UEHIC-LE G.ﬁTM.OGlI £. (ut this ad out and send to us and you will recelve by return mall
Free, Postpaid, FOUR BIG VEHICLE CATALOGUES showlng the the most
complete line of u'-e-?llhin.r; in Buggies, Hoad W ns, Carts, Surre
Fhastons, Uu.rriu.p:t:!, all!- and Heavy Wagona, Vehicles of all kinds,

all kinds of Harness, Saddlea and H-n-riﬂlr.rjr. all shown in large ha

].u.lf t-una 1i:|u.n1rat.imm full descriptions and all priced AT PRI

MUG THAM AMY OTHER HOUSE ﬁlllvFﬁ!-Sl.L'I" .I.Il‘....
WITH THE

FOUR FREE CATALOGUES &% me.'siicn

Ishing Buggy Ofter ever heard of, a new and astonishing pmpuslt.‘mn. How
others can offer top bugwies at #21.00 to E3.00 and why we can sell at much
lower prices than all others will be fully explalned. We will explain w!
we ship 80 as to make frelght charges amonnt to next to nothing. We wi
explain why we are the only makers or dealers in the world that can ship
buggles the day we reeeive your erder, Oor free irlaloffer, our pay after recelved terms,
rhl-dilx guaranice are all explained when we sead yoaihe Foar Fres
If you have, don't fall te cut this ad. out today and mall te us. If youcan't use s top
it! ai any price, oall uur nelghbor's attention to this annooncement. Don’t buy ..n!

e, —J-...---"“"

HAVE YOU l“ USE FOR A BIIEET

il after yon eut this ad. out and send to us and get the FOUR BIG FREE CATALOGUES, the most liberal offer, the
iteet propestion, s st e S EARS, ROEBUCK & CO., Chmago, nii.

PRACTICAL BOOKS & PRACTICAL PEOPLE

'_ Engineers, Firemen, Electricians, Architects, Carpenters, Blacksmiths,

Ice-Machine Men, Contractors, Machine Shop and Round Huu.m
Foremen and Helpers — Artlsans of Every Description . . . *
- - By H. (& Iy Henry & Hora.
Mechanical Catechism ®I/L.5: 4
M. E. E. Deais with Practical Steam and Electrical

Hudern Electﬁcit? Meets all the reguive.
Engineering. Machinery and Tools fully desoribed.

ments of the Avtisan, Student, Electrical Englneer, In-
Blationary and Marine Engineers, Machinists, Firemen
and Mechanics generally need this work, &3t Fﬂll"c"-
250 fllnstrations. Bilik eloth, red edges, B1.00
L-ul.l!il.l:t‘,!l'.ﬂlil‘h-ll.ld l?ll.lﬂBE. “1.5 s

Practical Points }o¥sse Up-to-date

Handbook for Station-
ary, Locomotive, and Marine Engineers, Firemon,
Electricinns, Motormen and Machinists. Arranged in
form of Questions and Answers. Size, 43 xt inches.
Cloth, marbled edges, 81,00,

Guide

Engineers’ Practical Test roran

men employed in and about Power Plants, Examing-
tlon Questiona Fully Answered, Revised editton. Illus-
trated. Full eloth, aluminum stamped, $1.00.

Dynamo-Electric Machinery

By MeFndden & ltny. Every Dynamo-Tender, Lineman,
Motorman, and Engineer should own a copy of this
np-to-date book, the best amd cheapest of its Kind.
Sige, izd i inches. Flexible cloth, red ediges, 8100,

Mechanic’s Complete Library

Modern Hules, Faects, Processes, ete., for Enginesrs
Moechanies, Artisans, Electricions and Muchinista. A
thoroughly comprehensive Book of Heference. Replete
with drawing plans, e#fe. Five bosks in one. Newly
revised, Chart for Setting Gear Teeth free with each
copy. OBH pages. Hize, 5% x4 inches. Slik eloth, red
edges, B1,00. Morooeo, marbled cdges, B1.50.

Machinists’ and Engineers’
Pocket Manual E¢ »y E. B. Dixon.

An J~.x1:u|.1utiﬂ. Triatise on
Gear, Valve and Indicater Practice;, Vocabulary of
20iH) Mechanical and Electrical Words., Leather, gaold
etamped, red edges, pocket, fap and metal clasp, $1.

Zwicker’s Revised Practical
lnstructur For Machinista, Firemen. Electri-

clang, and all Steam Engineers,
relating to Pumps, Injectors, Engines, Indieators, Safety
Valve, ete. 6% xdy inches. Sl cloth covers, T5C.

vontor, and all who are interested in this foree. 355
pages, 150 illustrations gspecially drown for this worlk.
Cloth, sprinkled edges, alominum stamped, $1.00.
Full leather, marbled edges, &1.50.

Kilburn’s Standard Handbook
fﬂr Railmad ME“ nestions and

nawers on all
points referring to R, R. Engines, Link Motion, Auto-
matie Alr Brakes, Injector Practice, Breakdowns, Sig-
nals, ete,, with 30 practieal illustrations and a fall set
of Doubla Trip Daily Time Bheetz. Handsomely and
substantially bound, metal clasp, B1.00.

Practical Compend ot Electricity

By Prof. Jas. Beaton, A. M. Electricity in all ita
branches and applications. Up-to-date in every respect.
Techienl Termsin common use; Electricity as ?pl'l.ed.
in Mediclne and Surgery ; Tables of Unite, ete. 272 pp.
Cloth, marbled edges, 20¢. Leather, gilt edges, 5.

The Mechanical Arts Simplified

Edited and arranged by 1¥ B, DMxon. A work ef refer-
enee for the use of Architects, Architectaral Iron Work-
ers, Builders, Blacksmiths, Bookkeepers, Bollormaliers,
Contractors, Engineers, Foremen, Firemen, Master
Mechanics, Carbuilders, Patternmakers, R. R, Superin-
tendents, Roadmasters, Supply Agents.  Hlustrated.
408 pagea, Blze, Hx8% inches. Full fexible leather,
marbled edges, 82.50. Silk cloth, ved edges, B1.50.

By J. W. Gayetty.

Hﬂturman S Gulde An invaluable f :ltru:::
tor and Ever-ready Guide. Everything a Motorman
ghould know about the ears and ranning of hls ear.
The Only Book of its Kind., Size, 5%x3Y inches. Siik
gioth, red edges, HOC,

Little Giant Question-Settler

By Prof. J. A. Beaton, M. A. 30004 Questions
and Avguments Quickly and Accurately Settied. Alpha-
betically arranged for rapld reference, A wonderful
vest-pocket assistant. Size, H3x2& inches. 8ilk cloth,
edges, 25¢, Leather, gold edges, indexed, SO0,

For Snln by POPULAR MECHANICS

UPTU RB ) This ELEGANT Walch$3.3

Heloge you h'u{ & watah eut thls eut and
your pame and sddress, sod we will send ﬂ'hfuﬁ'ﬂ
lhtrﬂl.-!-a;r-ti wirle f'-n-d---w-llu, the
groatest
Invention of the 20th tury, for the reiief

fnr-nmqpluqqlhuhm H
AlN G. t‘a T% L
And cure of Ruptt *-clu -w~|r.t.n~r-.m.|l. pho-
L

UELnE cage bean .ll:lm wind and
phecs e, fitted I'H.'h I.;]llul.ﬂl movement mnd
.
tos from Hfe and containg new and valuable
Information. Greatest trin] offer sver mada

| & porreot tmakesper; with l-:M
aln for Ladies of vest chaln for

*I.:-:.unny firm. You will be interssted. Write

n

comalder It squal 4o &0
I:llm:ll & MERY, 160 Mory Block, Tolads, O. A




We Paid

$100,000

For Liquozone, Yet We Give You a 50c Bottle Free.

We paid $100,000 for the Ameriean rights to
Liquozone; the highest price ever paid for simi-
lar rights on any scientific discovery. We did
this after testing the product for two years,
through physicians and hospitals, in this coun-
try and others. We cured all kinds of germ
diseases with it—thousands of the most difficult
cnses obtainable. We proved that in germ trou-
bles it always accomplishes what medicine can-
not do. Now we ask you to try it—try it at our
expense. Test it as we did: see what it does.
Then you will use it always, as we do, and as
millions of others do. You will use it, not only
to get well, but to keep well. And it will save
nearly all of your sickness,

Hills Inside Germs.

Liguozone is not made by compounding drugs,
nor is there aleohol in it. Its virtues are derived
solely from gas—largely oxygen gas—by a pro-
cess requiring immense apparatus and 14 days’
time. This process has, for more than 20 years,
been the constant subject of secientific and
chemical research,

The result is a liquid that does what oxXyveen
does. It is a nerve food and blood food—the
most helpful thing in the world to you. Its
effects are exhilarating, vitalizing, purifying.
Yet it is a germicide so certain that we puhblish
on every bottle an offer of $1,000 for a disease
germ that it cannot kill. The reason is that
Eerms are vegetables; and Liguozone—like an
excess of oxygen—is deadly to vegetal matter.

There lies the great value of Liguogone. It
is the only way known to kill germs in the body
without killing the tissues, too. Any drug that
kills germs is a poison, and it cannot be taken
internally. Medicine is almost helpless in any
germ disease. It is this fact that gives Liquo-
zone its worth to humanity. And that worth is
80 great that we have spent over one million
dollars to supply the first bottle free to each
gick one we learned of,

Germ Diseases.

These are the known germ diseases. All that
medicine can do for these trouhlss is to help

Nature overcome the germs, and such results
are indirect and uncertain. Liquozone attacks
the germs, wherever they are. And when the
germs which cause a disease are destroyed, the

disease must end, and forever.

table,

Asthma
Abseess—Anaemia
Bronchitls

Blood Polson
Bright's Diseage
Bowel Troulbiles
Coughs—Colds
Consnmption
Colic—Croup
Constipation
Catarrh—Cancer
Dysentery—Dinrrhea
Dandruff—Dropsy
Dyspepsia
Eczema—Erysipelas
Fevers—QGall Stones
Goltro—Gont

Hay Fever—Influcnza
Kidney Digeases

La Grippe
Leucaorrhea

Liver Troubles
Malarin—Neunralgla
Many Heart Troubles
Pileg—Pneumonia
FPleurisy—Quinsy
Rheomatism

Scrofula

Skln Diseases
Stomach Tronhles
Thront Troobles
Taherenlosls
Tumors—1lcers
Varicoeele

Women's Diseases

That is inevi-

50c. Bottle Free.

If you need Liguozone, and have never tried
it, please send us thiz coupon. We will then
mail you an order on a local druggist for a
full-size bottle, and we will pay the druggist
ourselves for it. This is our free gift, made to
convince you; to show you what Liquozone is,
and what it can do. In justice to yourself,
please, accept it to-day, for it places you under
no obligation whatever.

Liguozone costs §0c. and $1.

CUT OUT THIS COUPON

for this offer may mnot appear again, Fill
out the blanks and mail it to The Liguo-
zone Company, 458-464 Wabash Awve., Chi-

CAago.

My QIBPABE IB. .iicciviisssininsmnssssnssns

I have never trled Llguozone, but If
Fou will supply me a 50c, bottle free I
will take It.

763 Glve full address—write plalnoly,

Any physiclan or hospltal not yet uslog Liquozone
wlll be gladly soppll for & test.




NOTHING CAN BE FAIRER THAN THIS{t

;" WE SHIP DIRECT FROM OUR FACTORY TO YOU A RANGE
' OF YOUR SELECTION AND

YOU DONT PAY A CENT

cicep! the frefphf.  Reep your tmomney anfll we prooe tiaf
twe Aree wbal you wani '5:" Tidely posular are Talman
Steel Ranges, so n'rf:'cr i haking. %0 évonomical n
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five years. The ﬁ'...:,_-.- shour i fhis cut' @& one af our
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than zhomt I56 00 We self it on above comditions for
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TOLMAN STEEL RANGE COMPANY !

A 685 -
u LAKE ST. R CHICAQ_Q\

Dear Sir:—Would yon 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 cent—which means 614 per cent a month.

When I say investment, please understand that I do not mean a gambling proposi-
tion, such as stocks and grain speculation, or horse-race betting, nor anything which
requires youn to buy what you do not want, or =ell 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
which the demand always exceeds the supply.

As a representative business man, I fully realize the annoyance of receiving unso-
licited literature and advertising matter of unknown propositions,

Therefore, before placing before you, in full detail, the venture I refer to, I ask your
eonsent, and for that purpose I attach this eoupon, which explaing itself. 1f agreeable,
and you are open for a proposition which will produce all that I elaim, kindly sign and
mail it.

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO

OBLIGATION.
In closing, permit me to say, that the men at the head of the corporation which I
renresent 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:—You may send to my addreess full detalls of the proposition vou refer to.
I will carefully conslder the matter, and, If interested, will write you further. This with
thl! distinet u:tdl-rutnnding that I am under no nhlign[ians,

Postoffice

County ..
Date
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VICTOR

TALKS
PLAYS
SINGE

TRY THE

Your

To any thoroughly responsible PErson we
will ebip on free trlal Our Vietor Hoyal
Talking Machine and your cholee of one
dozen Vietor Records. (Lowest net cash

riee everywhere $20), If, after 48 hours”
rial as your home, it 18 satisfactory send
us $i; balance of §15 payable in 6 Install-
mants of

$2.50 A MONTH

Yon can hear the best bands, choruses, opar-
B, '-"”i:”--'i:-"'- '\-'l"rlli'-' ROTLES, Comyiao I'l,"]_"'l[l'ph.'l:]_-'!_
eto,. all in your own bome, Write today for
froe ostalogue and list of 2000 records.

The TalKing Machine Co.,
107 Madison Street, Dept.5, Chicago, Il

FEEE to those who already own & Victor; 25 of oup

new soft tone, non-scratehing needles.
Write for free sample pnckuge.  Charges prepaid on Vie-
“ar and Edison Becords,

..............

MINIATURE TOOLS

WATCH

-

CHARMS

AUGTUAL SIZE NO. 1683

Perfect 'luh-rl-:im: Moadesl W rench. E IRCTt reprodiction of
the stundard tools, benutifully finished,

Sent postage paid For

CARTRIDGE

Smmallest Pietol in the world. shonte real cartridees, makes
loud report, GUARANTEERD—Sen postpaid, including

cartridges and ramrod, for....... 50ct5-

Davison Mfg. Company,
2067 Broadway, New YorHK City
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The great illuminating
feature of the Ingersill
Watch is its guarantee.

h [ = It isan insurance policy [

W against a bad investment, It males it i

d certain that you are getting a real | B
watch,—not a toy, It i= not the price that |

makes the Ingersoll Watch the largest |
seller in the world, It is its merit as a B
timekeeper, }

Loak for the gEuarantes in the bhark of

| 'T'EL{& H;:’frmuj Watchand the name on -.:.I-{_'ﬁr

PRICE $1.00 AND UPWARD g
\ FONARAN 7=

BOMELET FRERE : ] [J 2476423
Sold by dealers everywhers, A m——— |
or posipaid by us Mikers, 67 Cortiandt LN Y I:'I:L:'":r

K. Th-:-r i wighoal misLse S
Rﬂb{ H IngZPSD"&-Brg- | s Wishch dails fo heep pood tme B
Department €8 :

b FOR ONE YE. a.-»'-‘?'
51 Maiden Lane, New York
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Evarvime who wisher to brep
thoronghly pested on wew and
standard publicailons on
sojontifio: abjects shonld sivpLed fore
onr

New Classified Catalogue
of Technical Books

THE RO

EEEDEEEEEE

capecially prepared by
CIETY FOR THE PROMOTION
OF ENGINEERING EDNTTCATI O |
which will be mail ‘REE toonny
leein, with

o this

af values, A=k
lo yonr @il

el 1
hind.will also be of e
Tt hamve This sent
ress regularly,

We carry at oll times o large and
carilully assorted stock of
Books on Engineering, Mining, Elec-
tricity, Aszaving, Medicine
and sl scientific subiscts,

A.C. MeClurg & Co.

F15-221 Wabash Ave. Chicago
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