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

The Chicago Honse Wrecking Company bought the complete LOUISIANA PURCHASE EXFPOSI-
TION, which cost over Fifty Million Dollars to construct. Here is an opportunity for you te
purchase supplies of every kind at extremely low prices,

We are the lareest Machinery Dealers on earth. Our plant covers 25 acres, and we are ina position at nll times to supply any-
thing necded in the Machinery or General Supply line.

ELECTRICAL APPARATUS, MOTORS. LUMBER AND BUILDMNG

A Million Dollars’ worth of| 5 Motors, ranging from 1 to MATERIAL.
material, good as new, 45 H. P. These Motors were

il only  during  the Exposl- ) s whilw .

Ruhh_!'l‘ Cm‘m‘:-l.t Wire in slzes ”"1": ﬂll“l. are I*J;ﬂ"lif'H"; ‘Eli-"h'i su::iﬁrl‘wﬂl-;::musi ‘I'E'u:;bf :.t:t:h:i'%ﬂ%fﬂﬁ-
from No. 1# to 500,000 C. M, Voltages 110 to 500 tion. Also Sash, Doors, and
Weatherproof Wire, sizes No. PIPE: Bullding Materinl of every kind.
14 to No. 2-0. PE. Bend us your bills for our esti-

¢ i Weathernroof] 100000000  feet of Standard |snate. We will save you big
“,-?I],:-_'“Iﬁk;t:':r:i‘;ﬁ“! CNIMHND Black and Galvanized Wronght | money.
: 'l o 111." Bl 5 ‘]1 It Tron Pipe: also H,vﬂr:mliit- Pipa,
T overed Cables, all volt-1 gxtea heavy pipe, steel riveted| . e e
ages and sizes, pipe, spiral riveted pipe, con- CONTRACTORS' SUPPLIES.
1000, CHOED uaed Incandescent | verse jolnt plpe, rcast iron pipe,
Lamps, [n-mi‘;:-::] ffl.ll' further| tile pipe ﬂ"'l pipe of every kind, | 4,000 Steel Shovels

service, each 5 ots, VALVES AND FITTINGS. 500 Steel Pleks.

2000, 00H0 new Ineandeseent Thousands of them for sale,| 900 MEEH.O"'H’:E' Lanterns, Axes,
Lamps, 104 Voltage, 8 candle] good a= new.  Also fittings of r{ :
power “in natnral eolors, Amber, | every kinid. 500 Wherlbarrows,
{ﬂ_‘:l:l"‘ ﬂl?:il “":: ,,Rul;_:" . BOLTS., RODS, LAG ‘Thrmsululs_ of }nt‘her Iil}tpvi]a:
2000 Noo 9171 eeeptacles, SCREWS, ETC, Furniture and Office quip=

. - ment, Honseholid Goods, Settees,

Weatherproof Bockets, Knobs, 10 tons  Boltz, Rolz, Lag| Fire Extingunishers, Tanks,
Cleats and thonsands of other | Serews, Turnbuckles and Wash-| 8afes, Flags and Flag Poles,
items.  Write for our complete | ors, Roofing Material. and In  fact
list. 150 Track and Lever Jacks. anything manufactured,

WRITE FOR OUR SPECIAL CATALOGUE NoO. 539
CHICAGO HOUSE WRECHING CO., West 35th and Iron Streets, Chicago

EVERY MECHANIC WILL FIND THE

“Universal Grip” » »= Wrench and Thread Cutter

INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM. MONEY
BACK IF NOT SATISFACTORY. Sent Prepald on receipt of price.

THE Saky USES THIS WRENCH CAN BE PUT TO ARE READILY APPARENT

Frosted
Metal

AUr THREADS LIKE
STYLE ‘ e Tris w;;—:}‘mest ———d
& '{_W.L!Mﬂs e
Non- P

Quadruple
Nickel

STYLEB

Never

Rusting | | ) o 7 e B Rust
| J__',;._.....?.'-.f-“"'"" LIKE THIS

75'C| I:.‘J CHICAG

| :
Mailed| %M@.ﬂ oy

ESFECIALLY TOUGHENED CARBON STEEL AND WORFMANSHE BROTECTED By OUR GUARANTEE

Indigpensable for removing “NEVERSLIP” and “"ROWE" CALKS. L h 8 inehes.  Grips from 4 ineh to 13 inch
diameters. Furnlshed for pump red, carriage bolt, Eogllsh, Forelgn and Withworth threads.

Special prices In guantity lots to deslers, jobbera and agents
SELL8 ON BlGHT. GET THE EEST

EDMONDS-METZEL MFG. COMPANY,

163173 Jefferson Street, CHICAGO
WE ARE THE MANUFACTURERS
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A HANDY THING~HAVE

POCKET CATALOﬁUE Fok 903

that tells of

_T(t’;gs Il 100
New Tools

!
GREENFIELD. MASS.USA.

Besides a great many
older ones

FOR THE ASKING. YOULL WONDER HOW
F RE E YOU EVER GOT ALONG WITHOUT IT—
I[F YOU ARE A MACHINIST OR A WORKER
IN METAL. = = —

Handsomely Illustrated, and with full
details. SEND FOR IT TO-DAY

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




Folds in Flve Seconds
THE FULTON FOLDING GO-GAR

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

TRONGLY made,
1 beauntifully fin-

=1 ished, both sitting
and reclining posi-
tions, folds up like
a pocketbook .". ..

ﬂ il The Price is |
Vil Within the
| ‘ l’l‘_'_\-

Reach
Bold by dealers generally. If not on sale in your elty write, Bend dealer’s name, WE WILL BEE YOU GET ONE.

of Everybody.
Fulton I’lanufacturing Co. a1 N. Elizabeth st., Chicago

N ¥ E= &) are the recognized standard for accuracy, work-
mmnhip, dmgn and finish., Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays
to use GOOD tools. You oet a better quality of bread and a good deal

more pleasure. _
USE STARRETT TOOLS

We make hundreds of different tools. Outs is the largest
plantiin 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

A.TIIQL, “A.!s-- “-ﬂ 5- Ai
This One

DR LRIN

MAEI-2WA_K.TW
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To Those Accepting
Our Very Liberal Offer

DRAUGHTSMEN! TOOL MAKERS! MACHINISTS! ELECTRICIANSI
PATTERNMAKERS! NOVICES! APPRENTICES! EVERYBODY!

A New, Handy and Convenient Device for Taking Measurements |s the

Wiet-Goethe Combination Gauge

*

L E X RN ERNNEE N

Now Offered
for the o & Full Size
First Time g
to
Those
Interested

. WIAPLD FOR
- l...J..I..n.i...ilJl...l—jn.l;‘th ;

The Scale Is graduated to 64ths of an inch,
The FProtractor In degrees and numbered.

Did it ever occur to you when called upon to perform =ome mechanieal work to be confronted by
almost insurmountable difficulties because vou did not have handy the right kind of a tool to take
measurements 7

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

Suppose you could carry in your vest pocketall in one instrument
An Outside Callper An Inside Caliper A Divider A Straight Edgo An Angle Edge

A Depth Gauge A Try Square A UCenter Sguare An Angle Protraclor A Center Gauge

and many other combinations too numerous to mention, but understood and appreciated at onee by
all having to deal with any kind of measurements.

We now present o tool which will enable you to fill all these requirements and take all measure-
ments, within its scope, accurately and quickly,

It 1 made of superior steel, carefully and thoroughly tested as to its aceuraey.

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

The practical men will find constant and novel uses for it under anv and all circumstances,

4 It will enable one to solve all the different and diffieult problems which arise: in the shop or else-
where.

, ‘;It Is 50 portable and convenient—heing emall enough for the pocket—that it can always be at
1A,

The gauge is made by first-class mechanies and no expense is spared to insure asccuracy. We com-
mend it as a finlshed and perfect tool for the varlous usés to which it ean be put.

The combination gauge 2 enclosed in a neat leatheretie case with: metal trimmings, 80 as to be
conveniently earried in the pocket. YOU CAN GET ONE OF THESE INVALUABLE GAUGES FREE
I YOU ACCEFT OUR OFFER.

HERE IS THE SPECIAL OFFER. READ IT.
We Want to ineréase the Subseription List to Our Monthly Journal.

HODERN HACHIHER The foundation of elvilization rests on Inventlons of mnew ma-

chinery, To keep abreast of mechanical progress should he the

aim of every intelligent man. Our publication keeps you informed, and it is written so0 all can under-

stand It, and the best [lustrated of ltz clazs. MO DERN MACHINERY costs $1.00 a year. We want
1o get you started reading this paper regularly, and therefore make yvou this offar.

Bend us vour enbecription at onee, encloging 8200 rod we will mail voun MODERN MACHINFRY every month for two years

and a WIET-GOETHE COMBINATION GAUGE, FREE, at once. 1f not _just as represented, send the gaees right back and we
will refund your money. Don't dolay aceepting this proposition; write today. Remember, money back tomorrow if dissatisfied.

Modern Machinery Publishing Co., 1333 Security Bldg., Chicago
COUPON .-

MODERN MACHINERY PUBLISHING GO, 1333 Secarity Bullding Chicago. Dale

Gentlemen:—Fnclosed find 2200 for which please send me MODERN MACHTNERY for two years, and also send mo one
WIET-GOETHE COMBINATION GAUGE ns ndvertised In Pororan MEcHAMTOs without further cost to me, It is understood
that if I am dissatisfied that T may return the gange and my money will be refonded.

.!"|..|.|.|.q.-|.'1»4yqn|n;-rrrqp.gq-pvpfo'iponlrl-'lffiiI-l-l-l-!i-xti-l-i!lﬂ’-ifi'l'l“l"l‘*‘*i'I"I"I"I'-I-l'4!+l'-l-l'|-l-|-fll-¢-i-!-l"Ii'!-D-l-lrii-tir-t-o1¢p¢.q....‘¢g;-¢§‘§',.
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SIMPLE T R T ALL OUR

OUTFITS COM-
RELIABLE PLETE IN

PRACTICAL  |[SRRE o 7§ “o—| | EVERY DETAL

No Electrician
l Needed to Install
or Operate

0N IR 2 N - Light all the Time
targe ouris  IRASSARIOMSERIIRETR | . vy
for Any Size Place, FITESRRS 0 /ey e - OQutfit Includes a
Launch or Yacht — T Sl Storage Battery
NO. 8 %-LIGHT OUTFIT FOR MOUNTAIN AND SHORE
COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. = OTHER SIZES TO $1,800

YHE GAS, GASOLINE OR BTEAM ENGINES FURNISHFED GIVE PLENTY OF POWER
FOR BAWING WOOD, PUMPIMG WATER, REFRIGERATION, I0OE MAKING, ETC.

FOR INTERESTING AND VALUABLE FRINTED MATTER, ADDRESS

Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn.

mllml“11“\mm1mlm“m11““m“timﬂmlmmmm“g

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

FOR ONE YEAR?

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

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

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

ments of
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MORE MONEY i

Investments. . .

| IF YOU HAVE A GOOD INVENTION

SUCCESS SURE fistses sonmrer
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 mew and patentable. Do not depend on the fact
that you or your friends have never seen anything of the kind. Send us a pencil
drawing, showing plainly your invention, and write out a description of its con-
struction and operation, as well as you can. If you have n model, send It instead of the
drawing. We will compare your sketeh or model with all patents issued in the United
States for inventions resembling yours, and for inventions in which simlilar mechanical
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 fo prevent getting a patent for your Invention we will so
advise you.

The charge for this service, unless otherwise agreed upon by special arrangement,
iz five dollars. This examination iz an Important step in connection with every
patent applieation and requires great care and skill. An incompetent attorney may
overlook a patent which closely resembles or completely anticipates your invention, or
.he may not know where fto look. A dishonest attorney will purposely fail to find an

anticipating patent in order that he may get the fee for preparing the application.
The inventor la the loger in either case,

- WHAT A PATENT COSTS

Opinion as to novelty and tmtal:riﬂtyuf:n I:nwnﬂuﬂ., .lffﬂ- !bnmu ﬁe:mfnaﬂm
of Untied States patenise... ha 715 5.00 |
Prcplringﬂath.Pdﬂion,Spectﬁuﬁnn anclﬂh.im.l .............................. 15.00
B 7T B ] L R T R o A S e A e A e 15.00
Prosecuting application for patent. . eess 10.00
Total cost of application, fhstGﬂvmmzntfu,nﬁkhldrawlng pa.riﬂglll
mﬂpmucﬁingappﬁmﬂmln?nmtﬂfﬂu ............. rF‘PlPﬂ'ﬁm
Witﬁhﬂxmmthaaftcrlﬁcippﬂmﬁmhubmaﬂuwd,thaﬁnmmmt
final fee of .. g " 20.00 |
Thuthutntalmtufa patmtforallmplehwmﬂonh R———— Y | |

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
Assoclate Officess WASHINGTON, D. C., LONDON, BERLIN and other large cities.

h —




PrAcCTICAL BOOKS

FOR. PRACTICAL MEN
SPANGENBERG'S ==:3%= ELECTRICAL ENGINEERING

Some of the Authors 695 Pages—G48 Illustrations

This book ls rdally a text-book of the 8t. Louls .
fichool of Envineering, the entire mechanical por- rﬁt'ten 80 You can Understand It. A practical book
tion,except that pertaining to the lncomotive,having or practical men. Intended especially for the use
been written by Prof, E. Spangenberg, C. E,, the of Steam and Locomotive Engineers and Firemen,
Superinter dent of that institution, a eraduate ot the Electrical Workers and othera interested in Engis
shop and work bench as well as of the University. neering. The work is written in the formof 1,035
Mr. Spangenberg has been eminently successful us Questions and Answers and gives a complete
a teacher, having enabled hundreds of men 1o pasa course in Engineering, Stationary and Locomotive,
uuufanw:;rl Ieumlnaﬂnm for stationary and merive Compressed Air Refrigeration, Gas and Gasoline
englueers licenses. n : ;

r.E W, Pratt, wnthor of the portion on Locomo- E::r‘;nm Elevators, Repairs and Electrical Engi-
tiye Engineering, :115 :?llutnt mec u:mf of ﬂmlalni tl:m nE:
oo

}H&t:-;“fm-' [ as made the otive his When Ordering use Attached Coupon

Mr, mfmtm, A, 1. E. B., Instructor In Practical ]
E‘Imm.cll Enginearin n{. “i;ci:i L:i—uh E:-hml of Et:l:-

neering, 18 a ul & cil contractor who 2
Eu Tisen trom the ranks, having worked s+ dynamo Price 5 5 0
tander and wireman's hllpcr in hls younger days. W e—

SPANGENBERG'S iiSnvinisic STEAM ENGINEERING

This 192 pagLe book is intended for beginners only and contains questions and answers
regarding the fundamental principles of Steam Engineering, such as the following:

1. What is steam? . Would heat be devgloped by compressioh of
7. lstherea difference between steam and water _ aeriform bodies?

vapor. 10. Can you give me examples showiog t
i' ;':r:::ﬂ‘hﬂ“ %‘“"“ qualities of steam? mechanical TaOLinS cati lﬂ-‘lli;h‘l: heat? oF that
. What ;enmf qualities are due to a body? | 11. What do you understand by combustion of
i'. What do you understand by the ward: ® body?
aggregate? ¢ % 13. What other causes of sensible heat do you
;. hat are the general qualities of heat? know? e
. Arg we able to tranafer light into heat? 4 13. What is the unit of our langth measure?

“\Wlun Ordering Uss Attached Coupon Price, 75 Cents.

SPANGENBERG'S Practical Arithmetic: SELF TAUGHT

228 pages. A uﬂzundmtmd manual, not intended for children, but for those who have not had the benefit
of early mﬂ:l:i who have forgotten what they knew of arithmetic. Does not require explanations lnaw&“n
to be understood. Will enable the learner to make all necessary ealeulations and solve the problems required in

industrial pursuits and trades.
WHEN ORDERING USE COUPON ATTACHED Price, 50 Cents

SPECIAL OFFER: The above 3 booKs zrireiny: $4.00
YOUR. MONEY REFUNDED

if any of the above books are not all .we claim for them
and satisfactory in every way. As the edition is limited,
kindly fill out and send in the attached coupon to-day.
If your purchase is hol perfectly satisfactory re-
turn it within ten days st our_expense and get
your money

mhm-m%rﬁrmmmm

Agents Wanted o b e
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WATEAPROOF BATTERY,

; ..FI_I'..J_:-;'IL,'IF'-DL'J'.. A th:'fiﬂﬂi

THE DE MOIN ~"AIR-

GASOLINE TANK

WE GUARANTEE PERFECT cooLING

FROZEN CYLINDERS TO REPLACE #%
NGO OVERHEATING

WATER TO BOTHER OR CARRY ## #

TWO HORSE FOWEIR LA COOLED.

This Engine and Pumping Jack miake the mod! sivpde preniping ,!m:u'r;h'.r-vr on parth.  Alnsost as cheap as a windmill and far
better. Where & windmill is in use this eutiit con be ailachel! and used when most wanted, when it is bot and dry and the
wnd don'f bow. Can be vsed for separsting, choring., cutting, feed, ete., ete.. when pot i:u'rr! ing. Just the ootfit for Sumemer
Howied, .Ei'w.!.t, & Write for free catalofue and particobars of odr FREE TRIAL © 'FE%; We will tell you how o g=t
ome for $15.00. DO IT NOW. wr Have & FINE ACEMCY PROPO3ITION AND WANT SOOD, LIVE AGENTS.

DES MO'NES GAS ENGINE AND ELECTRIC CO., 415 Tacoma Bldg., CHICAGO

SHIFPLD READY TO AUNM AND AUNS WHEM YOU'RE READY
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ABSOLUTELY FRELE!

Without Money—Without Price

| READ! READ! READ!

We are determined
to secure 100,000 more
users of our WONDER-
FUL BLUING, and to
do it immediately. We
have fully decided to
make this unheard of
offer. Here it is: To
gell only 18 packages of
onr WONDERFUL
BLUING at 10¢. a pack-
age. When s=old send
us the 3$1.80 you get
for the bluing and we

will semd you absog-
lutely FREE THIS
CLEGANT 00 o0

CLOCK, guaranteed by
the maker for 5 years.
A perfect time keeper;
an ornament to any
home. Weallow 30 days
to =ell” the bluing and return the money. Where
cagh accompanles the order we will put in § ex-
tra packages of Dbluing or we will send vou a
handsome STICK OR HAT PIN for the BOY OR
GIRL. When cash s sent with order we ship the
clock and blulng by express the same day. Do
not lay this aside. Order m:l:i,z,'. This may not
appesr again,  DEPT. O, BUFFALO CHEMICATL
0., Buffalo, N. ¥.

——

Rodman to Civil Engineer

i HEH Harry W, Claybaugh, of Union-
!w town, Pa., enrolled for the Civil
BAN Engineering Course in the Interna-
tional Correspondence Schools, he
was employed as a rodman on a surveying
corps. His salary averaged about $20 a
month. Through the knowledge gained in
the Course, he is now a
member of the firm of
George Whyel & Co.,
civil and mining engi-
neers. His income is six
times as large as before.
The story of Mr, Clay-
baugh’s success is similar
to that of thousands of
other ambitious people
who, desiring to better
their condition, have
used the I, C. 5 as the medium to increase
their income. What we have done for
others we can do for you if you will devote
a little of your spare time to our training.
We teach all branches of Engineering;
Architecture; Mechanical Drafting; Book-
keeping; Stenography; Ad Writing, French,
German, and Spanish (with dison
phonograph}.
‘Write, stating which Course interests you.

International Correspondence Schools
Box 872, SCRANTON, FA.
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Facsimile Writing at Long Distance

New French Apparatus Which MaHKes It Possible to Sign a
ChecK Thousands of Miles Distant
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Long Distance Electric Writing Machine

A man can sit in his room in a hotel in
San Francisco and sign a check in New

penmanship. All the eccentricities of his
handwriting, the peculiar formation of cer-

York, which the cashier of the bank there
will hionor, when the new device for long
distance facsimile writing comes into gen-
eral use. Not only can one send his own
gignature as rapidly as lightning flashes,
but he can transmit an entire letter or legal
document, all in his own unmistakable

tain letters, his special habit of dotting “i's"
and crossing “t’s" will appear with perfect
acceuracy at the further end of the line. Pie-
tures also may be transmitted in the same
way, and the escape of criminals will become
more difficult than ever before. This remark-
able instrument is the invention of a French



o2

scientist, Professor Cerebotani. It will copy
exactly the writing, drawing or marks made
by a person holding the pencil of the trans-
mitter. Thiz wonderful instrument produces
its complicated movements with only one
wire,

Any curve may be drawn by the two
movements made by the sender shown in
Fig. 1. If the pencil A is moved, either
backward or forward, it propels the rod B,
which transmits the current through C, this
constitutes one movement. The other is the
lateral movement which propels the rod D
and sends the current throongh E. A hand
operating the pencil is shown in Fig. 3.
Fig. 2 shows the receiver and itg connee-
tion with Fig. 1, the sender. The current
from E, Figz. 1, produced by the lateral move-
ment is transmitted to the clockwork, M,
which propels the rod N and so moves the
board, O, in a lateral position. In like man-
ner the current, from €, Fig. 1, produced by
ft backward or forward movement Is trans-
mitted to the clockwork L, Fig. 2, and so
produces the same movement there. The
inventor Is now working on an apparatus
which ean be used either as a sender or a
recegiver,

HOW TO TELEPHONE FROM EVERY ROOM
IN A RESIDENCE.

In a number of business places and some
residences telephone connections making it
posgible to telephone from every room hy
the use of only two telephones have been
established. In the walls of each room pluwss
connecting with the lead from the exchangze
to the residence are placed. A fixed tele-
phone does the ringing for the whole house
and another 'phone ig carried by the ocen-
pants of the Imilding to whatever part of the
house they are engaged in. When the bell
rings, the plug of the movable °phone is
placed in the one in the wall and the person
talks just as well as if he had run down
a flight of stairs or two.

R T
IRON-BAND PAVEMENTS.

A pew kind of pavement being tried in
Germany is ealled  “iron-band  pavement,”
and consists of artificial stones of conerete
Lhelil together Ly fron hands. Where there
are street car lines, joining stones are laid
along the rails, which insnre less deteriora-
tion of the rails and easier motion of wheels
of wvehicles, The pavement is said to be
very durable, cheap, easily made, free from
dust and can be used agaln when torn up.

POPULAR MECHANICS.
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WIRELESS  TELE-
GRAPH POLE 212
FEET HIGH.

Los Angeles has a
wireless telegraph pole
which lifts its slender
spire 212 ft. into the
air, just 100 ft. higher
than any other pole in
the city. The tall pole
has been a matter of
popular interest and
during its erection
crowds gathered daily
to wateh the progress
of the guying and the
painting; the steeple-
Jack who did the paint-
ing, appearing very
small, like a erawling
insect, to the people
wiatching below,

This pole is a part
of the first station of a
wireless line to he es-
tablished hetween Los
Angeles and Puget
Sound.

e ———————

PERILOUS PLACE TO
SLEEP.

Tramps are not the
only ones, it appears,
who ride in dangerous
nlaces, out of sight un-
der cars. Many theatri-
cal companies traveling
in their own ears, have
been using the *“tool
hoxes” suspended be-
neath the floor of the
car as sleeping bunks
for the stagze hands and
ronstabonts. In  these
dangerous, cramped and
coffin-like Dboxes, little
more than a foot above
the rails, the men spend
o dusty, uncomfortable
night, In ease of a
wreck their loeation
means almost eertain
death.  Some railroads
are now refusing to
haul ears used in this
manner,
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Hoisting Heavy Loads With Magnets

Mysterious Operation of An Invisible Power a Great Time Saver

A pile of pig iron lay rusting in the back
yard of a great iron works. There were
tons upon tons, each block of iron weighing
severnt  bumdred  pounds,  Suddenly, and
without any apparent reason, the arm of a
erane swings over the mass, and a plain
bloek of steel descends until it rests upon
the top of the heap.

In an Instant, like a sleeping army ecalled
to arms, the inert idiron bars awake from
their lethargy, and climbing over one an-
other, each endeavoring to be first, eling to
the steel block until there is no longer room
for any more,

No human hand has touched the pile: no
human form is visible: no explosion or
carthguake has scceurred to explain  this
stranze behavior,

It is all simply the result of touching an
clectrie button whiech set in operation the
wierd, mysterious workings of a magnetic
criane,

Could the intellizent workman of an hun-
idred years ago have witneszed the scene, he
would have had little cholee between an
exhibition of the supernatural and the be-
Hef that he had lost his mind.

And yet the scene described is rapidly
hecoming a familiar one in our large indus-
trial iron works, in many of which not one,
Lut a score of lifting magnets are in con-
stant daily use. The operation, moreover,
like many another wonder-producing effect,
is extremely simple and easy to under-
stand.

The block of steel which constitutes the

Sheet Iron Going Up

Lifting Baled Tin

magnet iz suspended from the hook of the
erane, and becomes magnetic or loses its
power, when a direct current of electriclty ia
allowed to energize the magzgnet, or is cut off.

A flexible twin conductor ealle is used to
convey the current to the magnet and a
small switch operated by the erane man is
usually the only additional apparatus nec-
essary. The amount of current used Iis
small, being from one to twelve amperes,
according to the service for which the mag-
net is designed.

In operation, the magnet 1s lowered upon
the material to he lifted, and the switeh
closed, thus causing the magnet to attract
and hold the material, which mayx then he
hoisted by the erane and transported to the
desired point. By simply opening the switch
the current is cut off, the lifting Dlock loses
its attracting power, and the material is in-
stantly released, being deposited where the
operator desires. The magnet will support
its load in mid air for hours, and days and
even endless vears, if only the electric cur-
rent continues to flow through the two
small wires,

Comparing this method of operation with
the common methods of connecting the load
to the hook of the crane, with chaing, hooks
or elamps, the saving in both labor and time
is apparent. The attachment of the magnet
to the load, as well as the releaze of the
load, may be accomplished by the crane
operator without assistance, thus saving the
labor of one or more men for prying up the
material, attaching the hooks and chains
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at the point of loading and additional men
at the point of delivery for unhooking the
load from the crane. _

Magnets can be so quickly attached to
and detached from a load that by their use
the work which may be done by a given
crane is greatly inereased, in some eases
more than doubled. It frequently oceurs
that the attachment of lifting magnets to
existing cranes so increases their capacity
for handling material that the purchase of
additional eranes for handling an increased
output is rendered unnecessary.

Again, lifting magnets require much less
head-room than hooks or chaing for lifting
material of considerable widith such as
[Mates, Therefore, by the use of magnets
materials ean be conveniently piled to a
greater leight in the storage space under
a given erane than is possible when chains
are used, thus inereasing the capacity of a
given siorage space without altering the
crane runway or increasing the size of the
building,

Lifting magnets may be used to great
advantage In handling pig iron, serap, riv-
ets, holts, great sheets of steel, and count-
less metal arvticles of similar charaeter. In
the illustrations are shown a few of the
miany operations of the lifting magnets. In
one pig iron is  Dbeing raised, in  another
seraps of tin, in others scrap iron and sim-
ilar material,

A single design of magnet is not adapted
to handling the full range of material above
mentioned, on the contrary the magnet must
in every case be designed to meet the form
of material fo DLe handled. Tor instance,
there is a wide difference in the design of o
magnet for liffing ingofs or blooms and one
wlapted to the handling of thin plate. A
magnet which would handle five tons in the
form of an ingot might not handle five hun-
dred pounids in the form of thin plates. It
is thercfore nece:sary to understand in
each case the operating conditions with spe-
eial reference to the form and range of ma-
terial to be handled,

Magnets are always bullt and tested to
from four to five times the specified load,
special testing machines being employed by
the makers for the purpose. There are
some forty types of magnets built for as
many different kinds of work. The rapidity
of the operation may be understood from a
few sample tests. A magnet built to lift
800 1bs, of pig iron at one time performed
the operations of lowering the magnet, at-
taching the load, raising, transferring and
depositing it at the rate of one ton in three
minutes,

605

For “skull-cracker” work, which consists
in raising a ball weighing from one to six
tons and dropping it upon iron eastings
which are to be broken, the magnet system
iz a great saver of time, and the ball can
be dropped with the same accoracy ag an
expert gunner on a battleship places Lis shot
in a nearby target. )

The evolution from the little red horse-
shoe magnet of childhood to the great silent-

Lifting Small Scrap Iron

Iy working lhoisting magnets which deal in
tong, forms another example of how mod-
ern industries have adapted and and puat to
practical u=e principles which only a few
yvears aggo were confined to ehild’s play or
merely interesting experiments on a very
small scale in the college lecture room,

Russia’s sunken warships will be raised
from the deep by three salvage steamers
chartered at Antwerp by Japan. The steam-
ers are equipped complete with modern
wrecking machinery.
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HOW TELEPHONES HELPED THE JAPA-
NESE.

During the present war the attention of
the world has been called to the remark-
able ingenuity of the Japanese in adapting
modern devices to  their own particalar
needs.  Among others the introduction of
the telephone on to the field of battle is
most nofeworthy, as it has enabled a rl-
ing head to control the movements of each
division of an army when secattered over

Japanese Field Telephone at the
Front on the Shaho

nuiny miles of territory. Hitherto in war-
fare the general plan of attack was prear-
ranged at o conference of the commander
anid chief with his subordinates. This plan
they endeavored to carry out to the best of
their ability, but oftentimes unforeseen elr-
cumstanees would arise which rendered an
immediate change of factics necessary, and
pid-de-camps and ecouriers were attached o
the general's staffl whose duty it was to con-
vey his orders to one division or another
whenever hie deemed a change of plan ad-
visable., In eases where the different com-
mands were in close proximity this method
was fairly satisfactory, but otherwise it
was a =low and most dangerous practice,

POPULAR MECHANICS.

and is quite inadequate to the requirements
of modern warfare,

The Japanese army in its operations
around Mukden was often distributed over
many miles, and in some of the recent en-
gagements their fighting line has extended
to the extraordinary length of an hundred
miles, Regardless of this their unity of aec-
tion and concentration of efforts have been
most conspicuous and they were possible
only through their ingenious use of portable
telephone apparatus. Whenever a detach-
ment of the army entrenched the engineers
followed, and setting up an instrument soon
had instantaneous communication with
headquarters. By this means Field Mar-
shal Oyama seated at the temporary “Cen-
tral” was enabled to direct the movements
of each division of his 450,000 men, dis-
tributed as they were, with guickness and
precigsion. There could be no blundering on
the part of incompetent subordinates acting
on their own responsibilities through lack
of definite orders. Oyama, so to speak, had
them at his fingers’ ends. Did a regiment
need reinforcements fo complete an opera-
tion; was it advisable to concentrate the
strength of the army at n certain peoint in
the enemy’s line, the necessary commands
were telephoned to the respective parties
and the maneuvers quickly made. Con-
trast this with the want of unity among the
Bussian leaders and we need seek no fur-
ther for an explanation of the present stat-
us of the war.

il

ANCIENT ROMANS DETERMINED OUR
STANDARD RAILWAY GAUGE

Many persons no doubt have stood and
looked down a railroad track and wondered
how such an out of the way measurement
ns 4 ft. 814 in. eame to be adopted as our
standard railway gauge. It would seem
that the responsibility for the choice of
this measurement rests with George Ste-
phenson, of locomotive fame, While in-
gpecting some portions of the Roman wall
through which chariots used to he driven,
he discovered that deep ruts had been worn
in the stone, Upon measuring the distance
Letween them he found it to be in the
neighborhood of 4 ft, 814 in., and not doubt-
ing that the Romans had adopted this gauge
only arlter much experience, he determined
to use it as a standard in the construction
of his railroads. From that time on this
measurement has been the standard gauge
in England and the United States.
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Mining Coal With Compressed Air

New Radial Machine Which Will Cut a Channel in Any Direction
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The Radial Coal Cutter

Heated ecomfortably on a low stool, anmd
directing its operations very much as the
sighter directs those of a Gattling gun, the
operator of the latest type of pneamatic
coal cutter accomplishes the work of many
men, without any weariness whatever to
himself. There is as much difference be-
tween the old, painful way of exeavating
with a pick a seam of coal until ready for
a “fall” and the machine work with com-
pressed air as power, ag there is between
the efforts of the ordinary citizen wying to
get up a stove pipe or having it done by a
furnace man.

The machine coal eutter is a small engine
which can be set in any position desired,
using alr instead of steam, and which drives
a drill or chisel-shaped tool into the coal at
the rate of several hundred blows per
minute,

As an undercutting machine it is adapted

for undercutting headings to any desired
depth at a single setting. It will also shear
vither one or both of the sides of an entry,
from the floor of the mine to the roof, to
any desired depth at one setting. The cut
made is 5 fi. in depth and diminishes from
a width of 414 in. at the face to about 2 in.
at the bottom. In the ilustration the ma-
chine is cutting a vertieal shear, the point
where the drill =strikes being requently
changed hy tarning the small erank shown.
The hose-plpe conveys the suapply of com-
pressad air which comes from a compressor.
The workman at the right iz eleaning out
an umdercut.

Thirty-one of England’s old battleships,
the original cost of which was $15,000,000,
have been sold at auction for $630,000, The
vessels cannot be sold to a foreign power,
accordine to the terms of the sale,
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CHIMNEY BUILDING FROM A DERRICK IN
CANADA,

The accompanying engraving is from n
photograph of a Iwick chimney erected
by R. Corrlek & Sons, for the new plant of
the Sarnia Gas and Electrie Light Co. The
chimney is of red brick, built on a concrete
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Building a Chimn From a
€ Derrick =i

POPULAR MECHANICS.

foundation 9 ft. deep by 17 ft. square, and
is 12 ft. 6 in. square at the base and con-
tinues the same form and dimension to a
height of 28 ft. Above that it is of octagonal
form 97 ft. high, with an outside diameter
at the top of 11 ft. and finished with a
cement cap. making the total height from
foundation, 125 ft. It is provided with a
double wall to the height of 74 ft. 10 ing
28 ft. of which is of fire brick, and the bal-
ance of ordinary brick, between which and
the ontside wall there is ample air space.
The [nside diameter i= practieally 614 [t
throughout the entire height. The derrick,
ag seen in the photograph, was built its
ontire heighi before the chimney was com-
menced, and all material was hoisted up
inside it. It is one of the largest chimneys
of its kind in Western Ontario.—Contributed
by A. E. Kaiger, Sarnia, Canada.
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WILL THE MISSISSIPPI BE HARNESSED?

A Dbill has Dbeen introduced into Congress
eranting a franchise by which a company
will lave the power to Jdo with the Missis-
gippi what has already been done at Niagara,
Should this Dbill pass it i2 the Intention of
the men interested to build a large dam
acrosgs that river between Keokuk, Iowa and
Hamilton, Ill., and consfruct am enormous
power plant which will develop a much
larger horsepower than that obtained from
the present plant at Niagara Falls, This
plant with the dam iz expected to cost in the
neighborhiood of $6,000,000 and will provide
power for all towns within a radius of sixty
miles, The dam, when bnilt, will be nearly
5,000 ft. long and 35 ft. high and will be in
complete control of the United States gov-
ernment,

—_—

JAPANESE JINRICKSHAS MADE IN
AMERICA.

It is not generally known that the jinrick-
sha, the national vehicle of Japan, is manu-
factured in the United States and shipped in
Iarge gquantities to the East., DBut so it is,
and by constant redesigning and the appli-
cation of varvious modern improvements the
Jinricksha has become in detail at least more
American than Japanese. The vehicles are
very light, being made for the most part of
wootd with wheelz of steel tubing, many of
which are equipped with rabber tires, Jin-
rickszhas, thongh generally conzidered pecul-
iarly a Japanese carriage, are also nsed in
somewhat modifisd forme in China, South
Africa and the Philippiné Islands,
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RAZORS MADE OF COPFER.

The remarkable claim is made of the dis-
covery by a Nova Scotin blacksmith, of a
process for harvdening copper to such a de-
gree that it will take an edge sufficient to
e used as a4 razor,

American Consul Halloway, at Halifax,
writes: “A razor has Dbeen made of the
hardened copper with which one ean shave,
Having been made in a blacksmith shop the
razor is necessarily crude, but the bhlade is
hard and carries n sufficiently sharp edge
to remove superfluous hair  The inventor
gays he can harden copper to any desired
degree of hardness ™
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PARCELS CARRIED BY STREET CARS.

Parcels are carried on the street cars in
Manchester, England. The district covered
has been divided into two districts, an inside
zone including the ecity of Manchester, and
an outside area including the suburbs; and
pareels are delivered to all parts of the dis-
triet eoversd at intervals not longer than
15 minutes The charges are as follows:
Inside area, parcels not exceeding 14 1b,
4 cents: 28 Ib., 6 cents; 56 Ib., 8 cents; 112
M., 12 cents For the outside area the
prices for the same weights are, respectively,
6, 8 12 and 16 cents, The “inside area”
Lias a population of 800,000 people.

The “Caronia” Now the Largest Vessel

in the World
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S. S, “Caronia’ Leaving Port on her First Trip

Standards of size in the big liners that
ply the seas change rapidly. But a short
time ago the “Baltie” was announced as the
“largest vessel in the world;” before the
“RBaltie” the “Cedric” and the *Celtic” to-
cether held the palm; now all of these are
eclipsed in size by the huge Cunarder
“Caronia,” which has recently made her
maiden trip aeross the Atlantic from Liver-
pool to New York,

The “Caronia’ is a twin-gerew veszel 675
ft. long, 72 ft. 6 in. breadth, of 30,000 tons
displacement and having a speed of 19
knots—two knots speedier than the “Baltie.”
She has elzht continnous decks, on six of
which passengers are earried. The vessel Is
handsomely fitted up and has accommoda-
tions for 2,650 passengers, which, with a
crew of 450, make a total of 3,100 persons
she iz able to carry.
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5. S, "Caronia”==DecK Rises Upon Deck

In the construetion of the vessel 12,000
tons of steel were used, a great number of
the plates being 1g in. thick, 32 ft. long
amd 5% ft, wide and viveted with 114 in.

rivets, the riveting being done with hy-
daulic pressure.  In all, 1,800,000 rivets
were nsed.

The reciprocating engines used in the ves-
sl are of great size amd strength, The total
lieight from the center of the shafts is 30
ft., and from the base of the bed plate 36
ft. The diameters of the respeetive eylin-
ders are 39 in., 541 in., 77 in. and 110 in.
The latter. with one exception, is the larg-
est eylinder yet adopted for vertical en-
gines. The stroke is 3 ft. 6 in. and the
length of the connecting rods is 12 ff, be-
tween centers.

The two engines are separated by no
longitudinal Imlkhead and make an impres-
slve appearance when running at 90 revolu-
tions,

—_—

THE CAPE COD CANAL.

The building of the canal from Buzzards
Bay to Massachusetts Bay will =oon be under
way., This canal will traver=e a distance of
7 1-3 miles torether with approaches aggre-
gating 414 miles and will oceupy more than
three years in building, Tt will be construct-
ed hy the Boston, Cape Cod & New York
Canal Company.

HOW TO REPRODUCE PHOTOGRAFPHS IN
WATCH CASES.

Any workman acceustomed to enameling
can reproduce photographs on watch cases
by following carefully the outlines of the
process ng ziven here.

Prepare the cap by coating with trans-
parent frit so that it appears as if coated
with transparent lacquer. The picture Is
produced by the “dusting in™ or “powder”
process,  Take a good negative, the actual
size the pleture on the wateh case Is to be,
and provide a plece of plate glass of suit-
able size. Rub the surface of the glass with
povidered tale, but leave none of the pow-
der on the glass. Prepare a solution com-
posed of 60 gr. of pure, clean hits of gum
arabic; 45 gr. glucose; 10 mm. glyeerine; 30
or. bichromate of potash; 2 oz, distilled
water. Mix, warm and filter through mus-
lin. Flow a film of this mixture evenly over
the plate glass and dry it in the dark., Ex-
pose the film-covered surface of the glass
nnder the negative for a length of time
which must be ascertained by experiment.
Then carefully protect the coated glass from
the action of light and take it to a cellar or
some other place where the air iz moist and
it ean absorh moisture in proportion to the
action of the light. All portions screened
fromm the light recelve the most moisture.
and these portions will best take and hold
any dry powder brushed ever the surface.
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Like the Stories of a Great Office Building

No dost will adhere where the light has
acted in full foree,

For the dust use dial painter’s black,
This iz intensely black glass ground teo a
powder so fine it is impalpable, Brush it
dry over the face of the print with a camel's
Liatir brush, Remove all particles except those
which are held by the tacky surface. Very
heautiful and perfect positive pletures are
produced in this way.

To transfer the plcture to the cap of the
witeh flow a coating of tongh collodion
over the pileture on the glass and allow it
to dry. Then separate the collodion film
from the glass and wash away the coat of
rin and dextrine. Place the positive pic-
ture, collodion side out, on the wateh case
and heat the eap in a mufle,. The collodion
will burn away and the black enamel pig-
ment will fuse and incorporate itself with
the transparent glaze on the watch cap.

-

TORPEDO-BOAT DESTROYERS.

The torpedo-boat destroyer has made a
great record in the present war. The Japan
Timeg sgays: “The great service rendered
by our torpedo-boat destroyers in the pres-
cut war s almost incomparable, the sue-
cesses attalned in robbing the enemy of
fully half of his moral and material
gtrength in the very first engagement, in
taking the prineipal part in the work of

maintaining the blockade, and in making
themselves the ears and eyes, hands and
feet of the great fleet, in carryving out the
reconnaissances, orderly and  utelligence
services—all these being placed to their
credit.,”

The Asahi says: “The destrover Is a par-
ent-excelling child bhorn of the torpedo-gun-
bont as  father and the torpedo-boat as
mother, and as a late comer in the field she
has yvet had no opportunity of showing her
worth until the present war, which has
proved her wonderful capacities.”

e

TRAMWAY TRACKS 2,500 YEARS AGO.

The first railroad track was constructed
by the Greeks as far back as 600 B. €, or
2,600 vears ago. The tracks were coustruct-
eid through the mountains on the romd to
the temple at Delplios and were to guide
the wheels of the wagons bearing sacrifices
and sacred vessels thither. Had an accident
happened to the wagons en route it would
have been an ill omen and a sign of the
cods’ displeasure, hence the tracks.

These tracks were two parallel grooves
about 3 in. deep and 4 ft. 9 in. apart. The
ecart wheels traveled in the grooves which
were cut with great precision. Parts of
these tracks may still be seen in various
loealities in Greece.
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MOTORCYCLES FOR MAIL COLLECTION
IN BUDAPESTH.

Mail collection by motoreyele is declared
by the Austrian minister of posts and tele-
graphs to be a succesz both as to time and
money-saving.

The motoreyele shown in the engraving
has a hood to protect the mail from the

Courtesy Aurirlan & Enlsber of Pasta.
Postal Motor Tricycle

weather and as It is in trieyele form it is
casily managed by one man.

These vebicles, of which twenty-two were
first installed, cost $380 cach. The twenty-
two tricyeles make about 93,205 miles a year,
The cost, as compared to the method of
horse and wagon collection, shows a marked
gaving, and the gain in time is considerable.

The ministry has decided to further en-
large the serviee hy inereasing the number
of both tricycle and quadrieyele machines.

The collectors are required to clean their
own machines, but repairs arve conducted by
gkilledd men employed by the department.

S

“POP” ALL YOUR LIFE FOR $10.

In response to several inqguiries for the
price of a life subzeription to Popular Me-
chanies, the publishers announce the fol-
lowing liberal offer: On receipt of $10 we
will send thiz magazine to any person for
the remainder of his life. The address can
be changed as often as desired.

A life subseription makes a very accept-
able present to any one.

POPULAR MECHANICS.

HOW COTTON UNDERWEAR IS KNIT.

Modern machinery nowadays enters into
nearly every department of the making of
cotton underwear, from the winding of the
yarn upon cones to the actual knliting of the
goods and the cutting of the finished cloth.
The yarn arrives at the knitting mills in car
loads and is stored in a house Imilt especially
for the purpose. If not already on cones it
iz taken to the large winding machines and
placed in charge of an operator who is capa-
ble of handling forty cones, The yarn is
then ready for the knitting machines, one
aperator being in charge of four machines.

These kniting machines are almost human
in their activities, 800 to 1,000 needles work-
ing at once from eizht to sixteen bobbins
and automatically changing the style of the
work as it Lknits a cuff and then the full
width of the sleeve, It iz a sy=tem of both
horizontal and perpendicular needles. Some
of the machines are nsed for the knitting of
gleeves and others knit the cloth for the
hady of the sarment. The machines ean be
g0 adjusted as to knit either nnion suits or
gseparate piece suitx and the same machines
are gauged to the many different sizes of all

Where Parts of Garments are As=
sembled and Seamed
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Automatic Hnitting Machines

garments,  The cloth comes from these ma-
chines in a long seamless webl, In one of
the accompanying photographs fifty knitting
machines are shown,

After the eloth comes from these machines
it next goes to a reversing machine at which
the long strips are turned inside out ready
for the fleece lining proeess, which is acrom-
plished Ly means of two kinds of rollers

alternated, one of wires Iald  slanting
and others standing stralght, Some of the
finer grades of goods are not fleceed,  There

is a reversing machine for the sleeves anid
another for the body of the garinent.

The long webbs of cloth are next eut up
into the parts for separate zarments by
means of an electrical machine which will
cut twenty-four thicknesses at one timoe,
There are some kinds of carments, however,
which have to be eut by hand., Onee ent in-
to the desired lengihs they go to the =ewing
machine wirls who put them together, after
which the seams are smoothed out by ma-
chinery. The garment is now ready for the
finishing touches such as the crocheting of
the edges, the making of the hmtton lholes
and the sewing on of the buttons. The sub-
sequent operation of pressing is done upon
a large machine equipped with successive
iron plates which In some instances are heat-
el and in others are not,

“Shop Notes for 1905" will interest yon.
Contains kinks for every craft, Price 50e,

FRENCH CRANE AND LADLE,

A French DLmilder has constimeted o new
type of combined locomotive, erane and
ladle for use in a Bessemer plant. The
power is steam generated in two upright
boilers on the car, One set of eyvlinders

Ladle Crane for Steel Works
propel the car; another set work the erane

through  the medivm of hydraulic power,
Two men are necessary to the operation of
the machine, one to run the ear and one to
operate the erane and ladle,
=

Diamonds, a great wealth of them, may
be hidden in that part of Canada between
the Great Lakes and Hudson Bay, declares
Dr. Ami of the Canadian geological survey.
Survering partles and explorers are in-
structed to he on the look-out for any traces
of the gems.
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KITE FLYING FOR BUSINESS, PLEASURE
AND LIFE- Sﬁ.?IHG

Day and Night Sky Signs Handbills Distributed
in Mid-Air— Progress of the Art

By Edward K. Harbert

Kite flying is no longer boy's play; it is a
business; and o business in which the com-
pensation is vot only dollars, but precious
human lives.

I was an electrician in Chicago at the time
I first began to study kites and their opera-
tion, and was led fo do 30 on account of the
numerons skyscrapers. For many years 1
ran wires for telegraph and other purposes
in all parts of the huziness distriet, It was
hard enongh work at any time, but when

Harbert and His Hite

the fifteen and ftwenty-story sky=crapers
sprung up, our dificulties were immediately
multiplied. One day after all other means
Lad failed to get a wire between two very
inaccessible points, I rigged a kite and in a
few minutes accomplished what ten hours
hard and extremely dangerons work hadl
failed to aceomplish, After that I used kites
right along, and beécame so0 interested in
their possibilities I finally devoted my entire
time to the work.

The kite subject commanded almozt as
much interest at the St. Louis fair as the
balloons although the press of the country
paid little attention to the contests. In this
connection it is interesting to note that the
first and second eash prizes for kite work
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were awarded to one other mechanic and
myself against the “professonal” Kite fliers,
men whose names are well known in this
and other aerial work. In one of my demon-
strations there [ maintained for longer than
the specified time, o kite at an angle of 43
deg., with 1,500 feet elevation.

After experimenting with all the -many
types of kites I prefer a flat kite, something
like the Malay, of o size 6 £, high and 6 ft.
wide, and without a tail. -This shape Kite
ean be worked taillesz by making two pock-
ets with holes In each, and placing one on
both sides of the Dbackbone and above
the eross-stick, The covering 1 prefer is
nearsilk, but any similar material will
answer, The kite complete, including the
two sticks, weighs only 1 1b, and is col-
lapsible, folding into a space 3 ft. long and
3 ft. wide., One of these kites will, in only
n light wind, carry up a ball of strong covd

L500 ft. lone, which e¢an be dropped at any
desired moment over a point 2,000 £t, distant
from the kite operator. I have repeatedly
demonstrated the effectiveness of this de-
vice (see Figz, 1) as a means of carrying a
line from a lake steamer to the shore,

For heavier work fly your kites in tandem
at distances of 500 ft. apart, With five such
kites in tandem, and using a correspondingly
heavy kite line, a body weighing 60 1bs. can
he carried to o height of one mile and main-
tained there as long as the wind holds. TFor
this work n securely anchored windlass is
necesgary to let out and take in the kite
line which must Lbe the 2ize of a small clothes
line,

[ believe the time will come when every
vessel and every life-saving station will he
supplied with a kite ontfit for passing a line
petween the shore amd stranded vessel. Usua-
ally in near shore wrecks the wind is toward
the land, making it very easy to earry a cord
to shore, which establishes connection be-
tween the two. A heavier line and finally a
life line ean then be drawn to the vessel.
if the wind is off shore the same result can
be had, but requires a little more time, ag a
vessel o half-mile out s a comparatively
amall mark in a gale; but it ean be done.

The commercial side of the work lies at
present more in the natore of =ky signs,
whichh are becoming more general cach year.
A bright banner 30 to 50 fect long, floated a
thonzand feet or more above a place of busi-
ness, and announcing special sales, openings,
ete., never fails to attract attention, The
air is free, there is abundance of room, and
the expense iz not great. In some cities
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professional kite fliers are making time con-
tracts for this work, the charges being so
much per hour while the banner is in sus-
pension.  For night work specially  Dbuilt
searchlichts are used to “spot” the banners,
thus bringing the words out in bold relief.
A recent novelty is the wholesale distribu-
tion of hand bills or ¢irculars which are sent

Fig. 1=eTwo Views: Upper Closed;
Lower Open and Ball Released.
Device is Fastened on Line Neaar
Hite.

up and released where and as often as de-
sired. The distance these announcements
will travel when dropped from a height of
a thou=sand or more feet is surprising. The
same apparatus by which this is done can
be used to work the shutter of a ecamer.
The deviee is very simple and will, T think,
be understood from the illustration, and can
easily be made by anyone,

There are two ways to release in mid-air.
In Fig. 1 two views are shown of the saime
device, The upper view shows a device to

65156

be fastened to the kite by giving the kite
line a turn around the two buttons. The
device should be attached when say from
200 to 500 ft. of the Kite line has been let
out, The sketeh shows the manner of at-
taching =something to be released later on.
A ball of twine for instance, such as would
be used in fiying a line from ship to shore.
In the s=keteh the =ize of the ball is made
very mnch smaller in proportion in order to
leave room to show the arrangement, In the
lower part of Fig. 1, the wire has been re-
leased, the ball has drvopped, unwinding as
it fell, and one end remaing fastened to the
device whieh is in torn fastened on the kite
line, Instead of a ball of twine a package
of bills could be hung and released in the
BINE way

The relegse is effected by a “traveller” or

Fig. 8--The "Traveler.” Wings as
Open to Ascend on Hite Line;
Wings as Closed to Return to Op=
earator.

trolley shown in Fig. 2 and Fig. 3, which
runsg on the kite line suspended from the two
smll grooved wheels shown in Fig, 2. The
two wings carry the traveller up until it
strikes the trip in Fig, 1, when it releases
the burden carried by Fig, 1, and at the same
time works the trip in Fig. 2. This allows
Fig. 2 to drop anything which it may earry,
and also lets the two wings close on their
hinges, when the traveler, no longer offering
any rezsistance to the wind, slides down the
kite line to the operator. It can then be
londed and sent aloft, the op-
eration being repeated indefi-
nitely.

The traveler as well as the
device shown in Fig. 1 is made
of light wood and pieces of or-

Fig. 2-=Tripping Mechanism of the “Travel-
er.” This isa Part of the Device (but withs

out the Wings) Shown in Fig. 8.

dinarily stff steel wire which
anyone can bend with a pair
of pincers.

Az an outdoor recreation,
kite flying is one of the most
fascinating and inexpensive of
gports, and when once a per-
son takes it up he is surprised
to find how much there is to it,
and how great are its possi-
hilities.
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THE ENGINEER'S CAB ON SOME EURO-
PEAN RAILWAY LINES.

The American engineer in lis cosy cab,
protected from the feree clements and suffi-
ciently comfortable that his mind need not
dwell on the requirements of his body, but

HEngineer and StolHer are Exposed
to the Lashing Rain"'

ia free to coneentrate itself on the control of
his iron steed, the perspective of glimmering
rails ahead, und the signals he must wateh
for, is far better off than many of his brother
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engineers on European lines. The illustra-
tion shows the cab of a locomotive which
haunls a fast express between Calais and
Paris, France. Only In recent vears has the
protection for stoker and engineer heen even
=0 mmch as shown, As it is they are exposed
to the lashing rain amd sleet. The other
oceupants of the cab are Prince Ferdinand of
Gulgarvia, and M. Morizot, the chief engineer
of the line.

e il
—

The potter’s wheel is probably the most
ancient of mechanical devices, In China
ad Japan n simple form, differing but little
from that used in Egypt 4,000 years ago, is
gtill used for shaping porcelain ware.

N
NEW FRENCH CRUISER OF 40,000 HORSE-
FOWER.

There will soon be launched in the ship-
yards at St. Nazaire, France, the French ar-
mored eraiser “Ernest Renan.” Though the
length and displacement of this vesse] is
but little in execess of many of the erniser
type now being built here and abroad, its
horsepower s enormous, indicating 40,000,
The ship is 515 ft. long, 72-ft. beam, with
a draught of 27 fi. and a displacement of
13.644 tons. The armor belt Is 1214 ft. wide
and 6% in. in thickness, and the ship is
designed for a coal eaparity of 2,300 tons,
A comparison with our own eruiser Wash-
ington, the keel of which was laid in 1903,
will be instructive. This vessel is 502 1t
in length, 73-ft. beam, with a dranght of
261 ft., and n displacement of 14,500 tons,
Eut its conl eapacity will not exceed two
thonsand tons and it will indicate only
23.000 horsepower,

This Cruiser Has 40,000 Horsepower
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Motor Iceboating The Coming Winter Sport

Bpeed of 100 Miles and More an Hour=New and Exciting Sport for
Winter Months to Replace Autos and Launches

This Boat Made Over 40 Miles an Hour

Over the frozen waters of the Iake it
specds—the wonderful iceboat of the winter
of 1905-06. It started from the shore with
a careful caleulating motion, as though it
wonld measure the course whereon its pow-
ers were to be displayed. With a gliding
gpring it rose easily over the bunmps and
ridges of ice near the shore and then, with
a sudden acceleration of speed, made its
way aut on the glittering, fascinating sea
of glass. Faster and faster it goosz, and
its course is as steady as the flight of a
homing dove. A glddy Ice-yacht with a
cumbersome spread of sails is just ahead,
and its course iz uncertain, depending on the
freak of the swind, but the iceboat, under
perfect control, steers eclear of the vacht,
and flies past like a meteor impelled of
some celestial sphere. The occupants of the
two vessels eall out a~gay greeting, but the
iceboat is gone so quickly that only the wind
ciatelies the full intent of the words. From
a speed of 40 miles the number has in-
creased to 50—T75—and even %) miles an
hour. The eyes of the driver are fixed on
the little mechanizm that records the speed.
Steadily—surely—it increases, until at last

the little indicator has reached the 100-mile
point and remains there withont a flicker.

Undoubtedly, iceboating is the coming
winter sport. During the past winter hard-
ly a man or boy, near a frozen body of
water of any =ize, In either this country or
Canada, who did not try to rig np and use
gome form of ice-craft. Many of these were
successful, and the records made on the
northern lakes and rivers with ice-yachts
were surprising. Now, however, comes the
motor iceboat, the invention of F. M. Un-
derwood, of Toledo, Ohio, and promises to
eclipse all precedent in the sport. The ex-
periments were taken up too late to be ear-
ried out entire during -the past winter, but
the first boat successfully construeted made
a speed of 40 miles an hour, demonstrating
that the principles were alright and that,
with some changes and greater power, a
boat capable of making 100 miles an hour
was easily possible,

The ecraft illustrated was not completed
until late this spring and only a few oppor-
tunities to use it were possible before the
ice on Lake Erie bhecame unsafe. This was
a great dizappointment and Commodore
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Underwood (for he is commodore of the
Toledo Yacht Club) Is Impatiently waiting
the return of another winter, The boat is
12 ft. long, 40 in, wide at the Low, tapering
to a sharp point at the stern. The runners
are sheet steel. The steering runner ie
controlled by a tiller and works the same
as on a sail hoat. The sheet steel or dash-
board is to protect the machinery and pos-
sgengers from deadly blows from pieces of
iee which fly up from time to time, for
mecting a niee bright chuank of ice at 40
miles an hour i= uot at all desirable, The
eugine is set cross-wise in the boat instead
of the line shaft running fore amd aft as in
a propeller Iannelh. The driving wheel is of
gteel, 36 in, In diseter, with 12 spokes, the
fnce of the wheel being 2 in., set with 96
sharp pointed spikes 1 in.  high. These
spikes are not placed directly opposite ench
other, but are “stangoered,” which gives a
bhetter hold. The driving wheel is hung in a
Veshaped frame, the two open ends being
hinged securely at n point oppogite the en-
gine shaft. The other ends unite and are
fastened to a strong vertieal spring which
holds the wheel firmly to the lee, Tmt ot

—
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the same time is suficiently yielding to al-
low the driver to ride over reasonably large
ohatructions without danger of breaking it
or upsetting the boat. The locking lever
operates a clutel, which throws the driving
chain in and out of action at will.

The entlre construction will e so readily
nnderstood from the above deseription and
the illustration that our readers will have
no diffieulty In constructing a motor ice-
boat in good senson for next winter, and
those who already own either an auto or a
small lnuneh ean remove thelr engines from
the summer service amd install the same
power in a winter eraft.

The new boat now under construction will
differ from the other in that it will have
two drive wheels, one on each =ide, and he
cquipped with a four-eylinder 10-h.p. gaso-
line engine. Power will he transmitted hy
a1 regular auntomobile c¢hain and an auto-
matie spring on the runners will cause them
to ralse, shoulil the hoat strike an open
gheet of water or weak ice, without the at-
tention of the driver. The hoat will thus
ride over the spot without injury to either
muehine or ocenpants.

.Grnvel u

Pe

d LiKe Water

This Plant Will Lift 100 Yards of Gravel a Day

Pumping gravel like water throngh a large
iron pipe may seem a strange and unigue
proceeding, but this Is what is actually be-
ing done in ecertain  districts  in Indiana.
Great difficulty has always been experlenced
in ‘obtalning gravel from river beds for use

in road building, but the new method prom-
iges to put an end to this. A six-inch pump
is used, driven by a 15 h. p. engine, and
three men are necessary for itz operation.
A plant of this kind has a capacity of lift-
ing over 100 yards of gravel a day.
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RemarKable Success of the Cleveland Roll-
ing Road

A moving roadway ascending a zteep hill
at the rate of four miles an hour and bear-
ing with it heavily laden teams and wvehi-
cles of all kinds, iz the sight which now
greets the astonished visitor to Cleveland,
Ohio.  Moving =idewalks have been mueh
talked of and experimented with, but it
has remained for engineers of that city to
suceezsfully apply the principles of their
congtrunetion to a roadway amd put it into
every day use,

This rolling road, as it is called, is 420
ft. long and riser 65 ft. in that distance,
the ground traversed beingz a steep incline
in Factory street hitherto shunned by all
teamsters because of the difficulties of its
ascent. But these have now been overcome
by this novel invention, The heaviest loads
are driven on to the rolling road at its
lower end, the huge belt is set in motion,
and in three minutes the team has reached
the top of the hill without any effort on
the part of the horses,

The roadway consists of a long moving
platform eight feet wide made up of heavy
boards arranged crosswise and divided into
trucks of two boards each to give pliability
to the structure, These boards are metal
bound and are fastened together with metal
links. The belt =0 formed is extremely
heavy, weighing 99 tons, and turns upon a
drum at each end rotated Dy means of
chains and sprockets, there being several
idlers to support the roadway as it returns
on the upderside, Two safety cables ex-
tend the entire length of the belt and at
short intervals links pass up through the
road from them to which the wagons are
clamped to prevent their slippinz. The
road is operated by four electric motors
controlled from a cabin at the summit,

The rolling road is equipped with suffi-
cient power to carry all the wagons which
can be driven upon it at one time and its
average daily capacity is estimated at 600
vehicles per day. The charge for trans-
portation varies from ten to twenty-five
cents per trip, depending upon the kind of
vehicle and the loading, and as the use of
the road means a saving of fully fifty min-
utes in time to the teams of the surround-
ing warehouses it will not want for patron-
age, Passengers are also carvied at the
rate of two cents per persoi.

This roadway has proved so great a suc-

1 e

Easy to Mount the Steep Grade

cess that Col. Isaac Smead is now engaged
in designing a more elaborate structure
which will be operated over a viaduet spe-
cially constructed for the purpose in an-
other hilly street in Cleveland.

_————

An eleetric elevator is soon to be installed
in the grand Cathedral at Berlin, for the ex-
ciugive n=e of the German emperor. An ele-
vator in a church :s qnite anusnal, ot a
private elevator is even more of a novelty.
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GUNPOWDER VAN USED IN ENGLAND.

In conveying gunpowder and other ex-.
plogives the great risk assumed by the rail-
way makes it imperative that the means of
conveying it be perfectly adapted to the
purpose,  Our illustration shows a 7-ton gun-
powder van, whieh the Locomotive Maga-
zine, London, says is used on the North
British Railway.

R CUNPOWDER VAN SS

-.';".:.- " X

e

For Conveying Gunpowder

The inside dimensions of the ecar are
length, 15 ft. 8 in; width, 7 ft. 1% in;
height 6 ft. 3% in.; the wheelbase 1z 9 ft.
and the distance from the rails to body is
3 ft. 1 in. The underframe and axles are
of steel, the wheels of wrounght-iron and
the body and roof are built of mild steel
plates, angles and tees, Inside, the Dody
is woodl, eased with yellow pine boards.
These are secured with brass serews with-
out projections. To a height of 2 ft. above
the floor the doors, sides and ends are lined
with lead sheets fastened with flat-headed
copper nails to the wood ecasing, all joint=s
being soldered.

The locks, hinges and bottom fastenings
of the doors are of brass and the hinges
and socket for the top door fastening are
secured with brass bolis. Thus no iron or
steel part comes in contact with any other
part made of these metals and wherever
iron or steel work comes in contact with
wood It iz well coated with white lead oil
paint. Thus there is hardly a chance hy
which a spark of fire could be emitted by
friction, The wvan is painted vermilion,
varnished, hag no ventilators anmd is abso-
lutely dust-proof.
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SELF-PROPELLED RAILWAY PASSENGER
COACHES.

Single passenger coaches speeding across
onr prairiez and hills, from city to city
nndd supplanting the arrogant locomotive
almost entirely for local passenger service,
may be the next great innovation in rail-
wiay motive power depariments, Railway
engineers all over the country are turning
their attention to the possibilities of the
internal combustion motor for directly driv-
ing passenger coaches and thus doing away
with loromotive, smoke and dirty coal ten-
der, and meaning as well a reduction in
labor,

A passenger coach designed along these
fine= and directly deiven hy a gagoline motor
has been built at the Omaha shops of the
Union Pacifie railroad and will be used for
loeal passenger service at Portland, Ore.
Thiz is the first serious te=t of the kind
The ecoach, which has seating eapacity for
25 persons, B mounted on specially designed
trucks, having 42-in. wheels and the con-
gtruction of the whole Is very strong. The -
roof is fitted with ventilators and the floor
i= watertizht, so that it can be flooded and
cleaned readily. Acetylene gas is used for
illumination, and an acetylene headlight is

Requires No Locomotive

mounted at the front of the ear. The coach
is shaped to offer the least resistance pos-
sible, The ear is heated by a system of
piping which Iz arranged to cool the jacket
wiater of the motor also. The motor sup-
plies power for a speed of 40 miles an hour.
Compressed air iz u=ed for starting the ear,
handling the brakes, opening and shutting
the doors amd lowering and raising the
step from the driver's compartment. This
step arrangement keeps passengers from
alichting before the ear hasg stopped and =o
prevents acecidents,

PULAR MECHANICS balance of your life for $10.00

OPULAR MECHANICS five years, only - -

$3.00
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“Auxetophone’” Makes Open-Air Concerts With
the Gramophone Possible

Before the summer is over, the people
who throng to our parks and summer pleas-
ure resorts of evenings may be privileged
to hear the voices of all the great singers
of the world and the finest orchestral pro-
ductions, ag well as the voices and words
of many great and distinguished persons
they may never chance to see. All this is to
be brought about—not by the much maligned

magnet as indicated, is connected directly
with the gridiron, and so the air emission
varies with the vibration the gridiron re-
ceives from the contact of the needle on the
record. The apparatus is very simple and, it
is said, wholly successful. A library of the
voices of famous people is being made up by
the controlling company and will be offered
to the British Museum,
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“This Attachment Enables the Gramophone to Sound as Loud as a Fuall
Brass Band."

phonograph—but by the gramophone fitted
up with a special attachment ealled an
“auxetopbone” which increases the volume
of the gramophone and enables it to sound
as loud as a full brass band in the open air,
gays the Illustrated London News,

The anxetophone iz the invention of the
Hon. Charles Parsons and consists of a “grid-
iron” or “ecomb” which is attached at the
amall end of the tapered arm of the trom-
pet.  Air iz forced by a pump or motor
through an open tube, A, extending from the
gridiron and passes through some wadding.
The emission of thig air from the ridiron
is controlled by a row of slots exactly in
front of which the gridiron is placed, The
needle, C, which is held in place by a

PORTRAITS ARE PAINTED
BY GHOSTS.

HOW SPIRIT

A recent exposé of frandulent spiritual-
istic medinm=s brought out the inferesting
details of the process by which *“ghosts”
paint *“spirit portraits.”

The patron or “sitier” who degires to have
painted the portrait of a departed friend is
received in the sitting room ou an upper
floor: on the floor below iz stationed the
ghost—an expert photographer. A photo-
graph of the dead person is given by the
gitter to the first medium, who wraps it in
several folds of tissme paper—so there will
be no chance of fraud—and passes it over
her brow. As she does so a series of raps
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beging to sound on the table near the secoil
medinm. These raps are made by the thumb
nail of the second medinm, but the sitter
eannot detect it. Naturally the sitter turns
to No. 2, who declares she is in communica-
tion with the spirit and tells the sitter to
put his hands on the table to establish the
carrent. The duty of No. 2 now is to hold
the =itter’s attention., While Xo, 2 is thus
engaged No. 1 drops the photograph through
a slit in the floor near her, to the “ghost”
below. The “ghost” makez n negative of
tlie photo, rewraps it in the tigsue and
passes it back to the medinm. It is done in
less than twoe minutes. There are more
messages amd finally the =pirit—the model of
the painting—is there. Through the medinm
the spirit bids the sitter come again Thurs-
day as he eannot zet into communication at
the present time,

In the interval hetween the next sitting
the “gho=t” make=z an enlargement of the

POPULAR MECHANICS.

photograph on sensitized canvas, paints it
over and also makes ready a blank canvas
exactly like the canvas on which the por-
trait is made,

When the sitter comes back communica-
tion with the spirit iz again established. The
Dlank canvas wrapped in tissue paper I8 set
up in the window. Medinm No. 2 again holds
the sitter's attention with fraud messages,
and while she does No. 1 substitutes the com-
pleted portrait for the blank canvas, When
the sitter turns the painting shows dimly
through the folds of tizsue, Again and again
No. 2 holds his attention by conversing with
the spirit—and ench time he turnsg the pie-
ture shows brighter—successive layvers of
tissne having been torn off in the meantime
by No. 1. At last all the remaining paper is
torn off and there i revealed a perfect por-
trait of a spirit painted by a spirit. Of course
the sitter iz willing cnough to pay a good
price for such a wonderful manifestation,

Warships Converted Into Gay Floating Hotels

The Transformed Battleships Would Look Like This

Floating hotels—a whole flotilla of them—
decked with gay streamers, fitted up with
every accommodation that would appeal to
lovers of the deep and anchored in the
beautiful Kyles of Bute. This is the pieture
conjured up by an English artist who has
suggested to the DBritish admiralty the plan
of converting their disabled battleships
inte floating hotels, and so create a new,

and in all probability, profitable source of
revenne, instead of selling the ships for a
nominal sum,.

The artist suggestz converting the fighting
top into a band stand, training vines up the
masts and many other attractive features,
Tha plan would afford a delightful means
of spending a summer outing and would
doubtless be hizhly popular.
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Machine for Writing Shorthand

French Invention Which May Revolutionize Present System of Learn-
ing Shorthand

Shorthand can now be written on a ma-
chine. For many years there have been at-
tempts made to construet a machine for this
purpose, and while several inventions have
been made and put upon trial they have not
come into general use. However, a French-
man, M, Bivort by name, has recently bronght
out a machine which he calls the stenophile
and which promises to be of the greatest
value, inasmuch as it is capable of practieal
use for all business purposes and Is quali-
fied to supplant the present method of writ-
ing shorthand by hand.

Recognizing the necessity of having a ra-
tional alphabet which would contain the
greatest number of sounds In the fewest
signs, M. Bivort has designed an alphabet
in whieh all stmilar consonant sounds are
consolidated, and has constructed a system
of syllabie writing by means of which the
operator is enabled to attain the speed of
shorthand writers of to-day. Following the
phonetic principles used in present systems
he has combined several of the consonants,
such as B and P, F and V, T and D, ete,,
thes reduecing the number of keys necegsary
to twenty, ten for each hand. There are two
intermediate keys, one for the aspirate T,
while the other moves the paper forward.
An accessory key moves the carriage for the
writing of numbers and signs much on the
order of the upper ease key in the single key-
board typewriters. In appearance and gen-
eral plan of construction the stenophile is
very similar to a small typewriter, but the
arrangement for holding and feeding the
paper is manifestly different, it being placed
on the machine in a large roll and gradually
unwound from one spool to another,

The speed of the machine rests, of conrse,
upon the =kill of the operator, but however
rapid the action the legibility of the writing
is unimpaired. It is claimed that with a
week's practice an average pupil can write
fifty words a minute from dictation, and
that at the end of two or three months he
will easily attain a speed of from 125 to
150 words a minute, the speed of the com-
petent business stenographer of to-day.

One of the greatest difficulties with short-
hand as now written is that the writer is
usually the only one capable of reading his
notes, and if he is hard pressed the rapidity

of hLiz writing distorts the characters so
muech that he himself often experlences dif-
flculty in thelr transeription. By the use
of the stenophile thizs diffieulty is removed.
The characters as written are constant in
form and are easily transcribed by all who
understand the basis of the system, so that
one person may be employed In doing noth-

TaKing Notes in Shorthand by
Machine

ing but taking speeches or letters, as the
case may be, and others in  transeribing
them.

The stenophile so far has only been ap-
plied to the French language, but it is eas-
ily applicable to all others, and we may
expect to see it introduced into business
hiouses all over the world as a companion
to the typewriter in the near future.

e
PRESIDENT TO0 USE WIRELESS ON
HUNTING TRIP.

President Roosevelt, while on his hunting
trip in Colorado will keep in touch wth See-
retary Loeb and his officinl =taff at Glen-
wood, Col,, by means of wireless telegraphy.
Two expert signal service corps telegraph
operators will accompany the hunting party.
The field outfit will be conveyed by an army
automobile as far as possible and then trans-
ferred to the backs of horses,
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GRAVEL ELEVATING AND SCREENING

MACHINE.

For handling gravel the outfit shown in
the illustration is most efficient. It digs

the sand and gravel from the loose bank,
elevates and screens it so as to give two
products, casting all large stones or tailings
off on the ground beside it.

The outfit consists of an elevator

and

Elevates and Screens Gravel
revolving screen mounted on a flat ear.
The elevator is composed of buckets mount-
od on an endless chain. It is placed to one
gide of the car and extends 2 in. below
the track level and projecis 6 In, in front
of the car. In operation the ear is ruon
directly to the face of the bank and a
man stationed at the top of the bank can
easily keep the elevator supplied with the
loose materinl. The gravel is spouted from
the elevator to the revolving screen in the
center of the ecar, where the smallest of it
falls through a fine wire screen, thus sepa-
rating the sand. This screen is set at an
angle and all that will not pass through
it falls by gravity to-a second wire screen
of larger mesh. The gravel pas=zes through
this screen and the tailings fall over the end
and are spouted to the ground.

The sand and gravel are discharged by
belt conveyers from the machine into two
dump cars placed alongside. The machine
is driven by steam power generated on the
car.

i

We want one live representative in every
manufacturing plant in the United States
and Cnnada, and pay very liberally. Write
for full details of what others are doing.
We believe yvou will be surprised to learn
how much money you can earn during noon
hours.

POPULAR MECHANICS,

AERIAL YACHT DUMONT'S LATEST.

“My aerial yocht,” says Bantos-Dumont,
“will soon start on its first cruise. Beneath
the egg-shaped balloon, slightly less elon-
gated than my No. 9, will be seen hanging
what looks like a little honse with a balcony
window ranning half its length on each side.
The balcony window will be the observation
room of the Hoating hounse, and In it the
wotor will have place. Belind it is a closed
sleeping room, while in front you will see
an open platform holding the steam produc-
ing boiler. Steam can also be led by means
of a pipe to the open room for cooking and
the ecloged room for heating purposes.

“As the flonting house is designed to re-
main for days at a time in the air, protection
from cold may becomne important; therefore
the closed room ecan be made quite tight to
retain the heat. It is like a whole car com-
posed of a framework of pipe, aluminum
amd wire tightly covered with varnigshed bal-
loon silk of many thicknesses. It will con-
tnin two cot beds, in which my guests may
remain at ease.”

Santos-Dumont foretells that the airship
will be a suecessful opponent of the subma-
rine boat.

i

$350 OFFERED IN PRIZES.

Many of our readers will be interested in
the handsome prize offers made by the En-
gineering News Publishing Co., 220 DBroad-
way, New York, for the two best papers on
the “AManufacture of Concrete Blocks and
Their Use in Building Constroction.” The
first prize will he $250, the second $100.
The conditions of the competition are as
follows:

Paper must not contain less than 5000
words nor more than 10,000; it must hbe
typewritten, and must be received at the
New York office of the company not later
than July 31, 1905. The paper must be
signed with some nom de plume and be ae-
companied by a sealed envelope containing
the name and address of the author and
marked on the ountside with the nom de
plume signed to the paper., It may be ac-
companied by any photographs or drawings
the author thinks necessary for its illustra-
tion. Manuscripts and accompanying mat-
ter must be sent by express prepaid or reg-
istered mail. The outside of the package
gshounld be marked “For the Concrete Prize
Competition.”
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How Portland Cement is Manufactured

Huge Rolls Crush 5-Ton RocKs Rotary Hilns 150 Feet Long—
How the Fuel is Pulverized

A large plant for the manufactare of Port-
Lid cement has recently heen completed and
put in operation at Hull, . (., Canada, just
opposite Ottawa, where there is abundance
of the necessary raw materials. The plant
has a eapacity for 2,500 bhl. of cement per
day, and involves a number of new features,
An electrie eableway, with a 1.200 ft. span,
is= n=ed for conveving the raw mwterials
from the quarry to the crushing house, and
the machinery throughout the plant is elee-
trically driven by powerful motors. The pro-
cess of manufacture employed iz known as
the dry process, and involves the use of huge
rotary kilns for burning the coement. Each
of these kilus, in this instance, weighs 150
tons. The stone crushers of the plant will
erush about 175 tons per hour. '

The process through which the raw ma-
terials, commonly cement rock and lime-
stone, pass in the manufacture of Portland

coment in o large modern plant, is unique
and interesting in the extrome. The two
neterials are found eclose together and
loosened largely by blasting, though muech of
the material 18 8o soft it can be shoveled out
by =steam shovels working on a  eailway.
From the electric cableway the loaded skip
is lowered into the erushing house to a plat-
form. 50 ft. or more above the floor and op-
posite the month of the hopper, above the
main ernshing roll. The contents of the
skip are discharged into the hopper by elec-
tric power, and the empty skip returned to
the quarey,

In one typical plant of the kind the first
pair of erushing rolls are 5 ft in diameter
and 5 ft. long, and have crusher faces of
cast-iron plates covered with projecting lugs,
These rolls are eapable of crushing a single
rock weighing five tons. The speed of the
crushers is about 250 revolutions per minute.

One of the 150-Ton Hilns Loaded on Flat Cars
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The Electric Cableway

From these huge rolls the erughed rock drops
into a 10-ton lLopper below, whence it is
fedd through three zets of 36 in. rolls and
paszes through the last set reduced to 14 in,
and less In =ize. On heing screensd all
tailings from the crushed rock are returned
to the erushing house and recrushed,

From the lowest set of rails the erusheil
rock drops through a chute upon a 24-in.
belt conveyor, which earries it upward, at
a speed of 500 ft. per minute (the specd of
all the conveyors at this plant), to the
top of what is called the “drier house.”
Here the material falls hy gravity over
screens of 14 in. mesh.,  All that will not pass
through—the “spalls”—is recrushed and re-
turned to the drier house. Material passing
through the screens falls to the drier. This
drier consists of a cast-iron box 40 Ft. high,
B ft. square and filled with baflle plates.
The fall from the last screen to the hottom
of the drier occupies just 25 seconds. The
capacity is 3,000 tons per day. An 80-in.
exhaust fan driven by a 60-hp. motor draws
out the gases at the top of the stack and in
the way of economy these are passed
throngh the dust-settling chamber, thenee o
the atmosphere. By this drier process the
percentage of moisture in the crushed rock
iz reduced to about one per cent from the
original four or five per cent. The gases
on emerging from the stack have a tem-
perature scarcely above 212 deg. F.

From the hottom of the drier stack the
crusled =tone is carvied by a belt conveyer
up an incline to the troausfer tower and is
delivered to another helt conveyer, amd an
auntomntic sammpler draws samples as the
rock passes from the one conveyer to the
other. This sampler is a most ingenious
piece of mechanism. It is a broad plate
hinged something like a  damper, and at
gtated intervala it = throst forward into the
material taking a 1-1b. sample at each thrust.
It is withdrawn by means of a welght, It
acts in accordance with the speed of the con-
veyor a& it is only thrust forward in re-
sponse to an escapement mechanism belted
to the convevor shatt,

On the second 24-in. convevor the rock is
carricd down the full length of the stock-
Lhonge cupola and by means of a self-pro-
pelled tripper deposits its load in bins, a
number for each of the two materialzs, aml
an extra bin for mixing., Cement rock and
limestone are mixed by discharging the con-
tents of these bins upon belt conveyors run-
ning in a tonnel beneath, From the stock-
house the tunnel conveyors bring the crushed
rock to the first dump at the upper part of
i weighing house where there are two 300-
ton bins, one for cement rock and one for
iimestone, and a 10-ton weighing bin beneath
enach of these, in which the proper propor-
tions of the materials are secured.

At what is known as the “chalk” grinding
lionse, material is ground between sets of
olls to an exceeding fineness., These rolls

have a compression of 1500 1bs. per square
300 Dbbls. of
abwout

inch  and handle about

material - per  hour and 86 per

Ball Mills For Grinding ClinKer
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Installing Rotary Hilns at the New Cement Plant at Hull, Canada

cent of the groumd material passes through

1 sieve having 200 meshes per linear
inch. The ground materinl is couveyed
to a Dblower house, where the fner is

separated from the coarser. Entering at the
top of the blower house, the helt conveyor
pusses two stitionary trippers, each of which
takes off its proportion of the load and re-
places the rest.  The material they take is
supplied to the discharge pipe: of sixteen
fan blowers, The material, falling through a
syastem of baffles and transversely through
the current of air maintained by the bloawers,
the finely ground is carricd into the settling
room where it settles into bins but the coarse
falls by gravity through the current of air,
instead of being convexed by it. and is sent
back to the grinding house. From the set-
tling room bins the chalk is conveyred to the
chalk storeliouse. The wallz of the settling
chamber are of coarse gunny sack, and mueh
of the machinery throughout the plant is
protected with this material,

From the chalk stockhounse, which is of
1.000 tong’ eapacity, the ehalk is conveyed by
a long screw conveyor to a belt which leads
to the kiln honse,

The burning of material in the huge rotary
kiln iz the most interesting process involved
in the manufacture. The kilns used nowa-
days exceed 1o gize anything that was seen

fomr or five vears aco. Time was when a
stee] kiln 6 1t in dimmeter and 60 ft. long
was considered a monster, but this large
plant vpses cast-iron kilns 150 rt. long and 9
ft. in diameter. These kilng, of which there
are zixteen in the plant we are deseribing,
are supported on 30 wheels, called “idlers.”
at 15 points of their length and revolve at a
spired of about one revolution in 45 seconds.
Power is supplied by geaved motors midway
of the Kilms. The rotarvies are inelined and
are held in place hy two thrust wheels hear-
ing against turned rings eneireling the shell.
The ountput of each kiln is about 750 bbls.
per day of 24 hours, and less than 75 1bs. of
fuel is used per barrel of produect. The fuel
usedd is pulverized =oft coal which must be
eepecially prepared for the purpose, It is
first put tlivough what is called a “grizzly”
in which the larger pieces are crushed, it
then goes to a drier house where steam coils
drive heated air tlwough the dreler stack at
the rate of 30,500 cu. ft. per minute. From
the drier the coal falls into a storage hopper
and is taken by a screw conveyor to the
coal grinding house. Here it passes through
i tube mill and comes out in a finely pulver-
ized state and is conveyed to a fine coal
storelionse near the roaster. This fine coal
i= fed into the lower end of ench kiln by
means of compressed air,
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The chalk as it descends through the kiln
reaches the stage of incipient vitrificntion
and forms clinker, the heat to which it is

Section of Ball Mill

gubjected being most Intense. Sometimes it
becomes wholly vitrified and colleets in rings
and obstruets the flow. A peculiar means
is taken to again open the kKiln., A naval gun
operated by compressed air is loaded with a
ready-made cement slag about 1% in. diam-
eter and 15 in. long and discharged into the
kiln, breaking up the rings of glass within.
At the lower end of the kiln the elinker
drops out into a eylindrieal revolving cooler.
Air drawn throuzgh the cooler serves to
conl the elinker, and as it passes aver the
hot elinker is heated, and this warm air is
admitted to the kiln. The cooler rotates just
as the kiln does; it iz, however, set at a
greater inelination and the clinker passes
through more rapidly. From the cooler the
clinker drops into a bucket conveyor from
which it is spouted to what is called the
“bad clinker” elevator and which discharges
upon the pavement outzide the roaster house,
The clinker is then conveyed to the grinding

louse where it is first reduced in size by ball
mills and then pulverized by tube mills.
The proper amount of plaster of paris not
exceeding two per cent is added after the
crushing in the ball mill, This is to retand
the setting of the cement. The ball mill
grinds it by means of loose tumbling balls of
steel carried in a rapidly revolving druam.

The tube mill reduces the clinker to the
market fineness of which 92 per cent must
pass through a 100-mesh steve, The tnbe
mill consists of a steel plate exlinder, pro-
vided  with a  driving gear and  lined
with hard iron, silex or porcelain bricks.

For Crushing Coal

Material is fodd at one end throngh n hollow
trunnion amd discharged at the other end.
The mill is filled to a point a little above its
axis with material and pebbles and made to
revolve, causing the mwass of pebbles and
materinl to tumble about, npon and over
ecach other with wave-like undulations, pro-
ducing an enormous grinding surface capa-
ble of reducing to any desired fineness with-
out screening any dry material subijected to
its action.

The pulverized cement is  finally put
through a second blower house which gepa-
viates all coarse particles from the fine and is
then stored until such time asx it shall be
put on the market.

Rotary Drier

R
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DISINFECTING FILTER FOR HOSPITAL
SEWAGE.

By Dir. Maurice Budwig

Sewage from hospitals, carrying with it
germs of all manner of contagions and in-
fectious diseases, is a menace to the publie
aealth and may at some far removed spot,
contaminate whole communities., Germs of
many diseases live through all extremes of
wedther, some of them for years, as in the
case of the typhoid germ.

The only precaution aguinst dizseases heing

Filter for Hospital Sewage

carried in this manner from hospitals is the
thorough disinfection of sewage. My ap-
paratus for thisz purpose consists of a cop-
per tank into which the vessel containing
sewnge I3 placed and the tank filled with
witter, A powerful gas Imirner is arranged
beneath the tank and heings the water to
a temperature of 212 degrees F. The water
i allowed to boil one minnte and both ves-
sel and contents are thus thoroughly disin-
lected,

A Z-in. valve at the outlet of the tank al-
lows the contents to escape through a trap
into the sewer, so that there is no chance
of further infection. By turning the water
valve the tank and vessel are cleaused,

-

An excellent quality of soft coal is found
In the Indian Terrvitory. The 116 mines pro-
duced 3,320,057 tons last year, The four
coking plants coked 50,000 tons.
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ENGLISH STEAM OMNIBUS.

The latest steam omnibus has been built
for the London Road Car Co. It is of 32 hp.

LJ

=

London Steam "Bus

and kerosene is used for fuel. The vehicle
sonts 34 passengers and iz of the double deck
type.

—

Cur readers are invited to contribute to
the Shop Notes department any kinks which
they have worked out, or may be using to
advantage, and which others might nge with
benefit, We can make use of rough sketches
of any size.

S ——

NEW SUBMARINE TELESCOPE.

It is believed that in many cases a sub-
marine  telescope
would aveid the
necessity of o
diver going down.,
Where a search is

to he made, or
where the diver
must first locate
an object before
going to work up-
on it, the sub-
marine telescope

i caleulated  to
save a great deal
of time, It can
‘be used at any
depth to which a
diver can safely
descend. The
viewing tube is
made in sections
which are added
az the lower end of the tulwe, whiclhh eon-
tains the lens, ig let down, In order to
secure sufficient light at the bottom an elec-
trie lamp securely incloged in a strong glass
case is attached. When the light is turned
on the water s illuminated and easily ex-
plored,
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Wonderful Discovery in Photography

Portraits in Colors by a Purely Photographic Process--Nega-
tive Partly Developed Under Sunlight

Among all of the investigations and dis-
coveries that have recently been made rela-
tive to the phenomena of light in connec-
tion with photography, the experiments of
Mr. J. Elsworth Hare, a Chicago photo-
grapher, are showing =ome of the most
promising practical results.  While photog-
raphers all over the world have been at-
tempting to discover methods of photograph-
ing in colors or of producing colored photo-
graphs by one process or ancther, this young
man has actually suceeeded in producing
portraits in colors by a purely photographic
process.  These portraits bear a distinetive-
ly poster character in appearanee and, al-
though the process has only been perfected
within the past few weeks, the new style
colored photographs are already eominand-
ing high prices among the members of Chi-
cago’s four hundred,

The process of muking the “poster por-
traits in colors,” as the inventor ealls them,
I3 a printing process, the result being
brought abont by a double exposure to the
light and a triple maunipulation of the cheml-
ealg,  The photograph is made on a thin
metallie plate, very lght in welght, which
is prepared by a complicnted system of coat-
ing before It is veady for printing.

The first cont is of a collodion pature,
containing the double salts of =ilver. After
this coating has been allowed to dry over
night in a dark reom, it is reconted with a
heavy coat of specially prepared and sen-
gitized bicromate solution, in which enough
black earbon pigment has been alded to
make the solution perfectly opague. The
plate, when thoroughly dry, is ready for
printing,

An ordinary porfrait nesative sueh as s
used by all photegraphers is nsed to print
from. Alhough the operation of placing the
sensitized metallie plate in contact with the
negative must e done in the dark room,
the printing iz done in the sanlight, The
lirst exposure is determined by time,

After the first exposure has been made the
plate is removedd to the dark room, where it
undergoes a process of washing in hot water,
This rewmoves the opague substance, or outer
coating, from the high light part of the
photograph, leaving the high lights and half-
tone portion of the anderneath coating free
to the action of light for the next exposure
and the shadows remaining perfectly Lilank.

The plate should then be thoroughly dried,
when it 18 ready for the second exposure,

This exposure is made by artificial light,
the time of which can only be determined by
the printer's judgment. The plate is then
ready for the toning bath, which is to pro-
tluce the desired color. The different colors
are produced by the use of a series of ton-
ing baths, the chemical combinations of
wlhich are a secret of the inventor. Thus a
variety of shades from bright red to pink
iund from pale green to deep yellow are ob-
tained in the high lights and thronghout
the half tones. This leaves a striking photo-
graph in two colors, the high lghts standing
out from the black with marvelous effect,
which makes the person photographed ap-
pear to be seated in a dark room with a
flond of strongly colored light of the se-
lected tint falling upon him,

Photographs of even greater effectiveness
than those already mentioned are obtained
in three colors by the same process, with the
exception that colored earbon pigment is
used in the bicromate solution in place of
thie: black employed in the original process,
This gives the shadow in one color, the high
light in another and the half tones In a third
color, which is produced by the presence
of one color overlying another,

The metallic plate is used for two reasons.
First, it acts as an opague backing, which
prevents the action of light on the inner or
first conting from the back. Secondly and
most important of all, the plate, having a
Lhard surface, prevents the coptings from
sinking in as s the case with photographs
made on paper, This produces a photograph
of 0 lnminous quality. The latter effect con-
stitutes one of the chief beauties of the new
stvle of color photography and is a distinet
innovation in the photographer's art,

The discoverer of the process explaios his
invention as an inspiration which came to
him after deeaming over an iden and roining
geores of plates while experimenting during
the past four years,

o

Little oak boxes are placed on some of the
tombstones in Pariz, and theilr purpose is for
receiving the eards of those who visit the
graves, that the friends of the deceased may
know whom else holds the departed in loving
remembrance.



POPULAR

MECHANICS.

B31

River Boat Made 1,000-Mile Ocean Voyage

The **H, C. Grady" on The Tempestuous Pacific

When the “H. C. Grady.” a river steam-
boat formerly navigating the Columbia river,
was sent down the Pacifie coast to San
Franeisco bay last season, in response (oo
demand for flat-Dottomed river steamers,
seamen along the const prophesied she would
never make her destination in safety and the
chaneces against it were so great that her
crew deserted, The river boat in construe-
tion is not at all adapted to ocean naviga-
tion, The “H, C. Grady,” a staunehly-Tnil
little eraft 125 ft. long, 26 ft, beam and 26
in, draft, looked entirely out of place on the

tempestuons Pacific, The guards of the craft
were scearcely three feet out of the water,
amd the flat bottomwn somewlhat less under
witter. The cabins and pilot honse towered
high in the air and offered a fine biroadside
to =qualls, The stern wheel enhanced the
difficulties, as when the bow dipped the stern
fliews up and increased the strain on the en-
rines.

Nevertheless, with a crew of landlubbers
under commumd of Captain Denny, the boat
made the 1,000-mile ocean voyage in just
five days without disaster.

DAEOTA LIGNITE FOR IRRIGATING
WORE.

The production in great tracts of North
Dakota land can be increased ten fold hy
means of irrigation, The U, 8 Geological
Survey, in a comprehensive report, recom-
mends a plan for doing this. Great beds of
lignite are near the surface, and erop out
from hillsides. With sultable pumping ma-
chinery water from rivers and creeks ean he
raiged 100 or more fect and easily distribmted
over the level plains. The lignite is very
ea=ily mined,

HOW T0O MAKE A STORM VENTILATOR.

—

The ventilation of a room in stormy weath-

erin =1l
manner  that
rmin  or =now
cannof Tl
in and spoil
eurtaing  anid
carpets may

Twe efficted Ly
a very simple means, says the Physical
Culture Magazine.

Build a box with one end amd one side
open,  using Ye-ine boards {preferably
mwatehed), and making It just large enough
to fit the sides of the window frame close-

Exterior View Interior View

Iy, The hox may be of any depth desived, 18
in. is o zood average, DPaint, cover or stain
the box to ke i sightly amd then adjust
in the window as shown in the ilustrations.
The hox nepd  only be used  In stormy
weather, heing removed entively duaring air
waoeather.,  The enrrent of air it admits to the
room ey be inereased or decreased by ol-
lowing it to extend farther out on the out-
side, or by drawing it fartber into the room.
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How Gas and Electric Meters Work

One of Each Type Exjlained Will MalKe Others Easily Understoodss
Many Very Ingdenious

Two types of gas meters are in use, the
wet meter and the dry meter. Figs., 1 and 2
ghow the most important parts of a dry
meter., In Fig. 1 is represented a cross-sec-
tion of the tinned case having apartments
C, D, E and F. In apartments C and D are
disks fastened together by flexible leather,
L, forming a sort of bellows as in an aceor-
deon. Piston and valves are represented af
N. Suppose gas to enter at H, Fig. 2. Its
pressure opens valves into @ which expands,
driving the gas out of the chambers C and
D Into the consumer's pipe. As the bellows
empty, the chambers refill. The amount Q
will hold is known. Referring to ¥ig. 2, end
view, N transmits the motion of the bellows
to the shaft, 5, which in turn moves the
dial gear wheels, causing the hands to regis-
ter the amount of gas passed in, B is a
chamber containing levers and the dial
mechanism,

Figs. 3 and 4 refer to a wet meter, Fig.
2 showing a front view and Flg. 4 the in-
terior arrangement at the back. W repre-
gents the water level, water being put in
at U, Too much water will overflow through
V. A ig an sheet metal evlinder. Within
thiz revolves another evlinder on an axis,
This cylinder is divided Into four chambers,

Pl I O
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Fig. L

Dry Gas Mater

A, G, J, and K, having four ountlets, 1, 2,
3, and 4. Gas enters around the axis and
dows up through the tube T which reaches
above the water line, W, into the chamber
K. Itz lightness causes the inner eyvlinder
to revolve in the direction of the handz of
a clock. The chamber K fills, revolves, then
empties through 4, just as G is doing through
1. This rotation is transferred by the axis
to a gear wheel, X, Fig, 2, and by the shaft,
8, to the dial wheels, and is registered, the
eapacity of each chamber being known, This
continues until the consumer’s pressure is
equal to that of the gas main, when the
meter stops until the pressure ngain lessens
in the consumer’s pipe. Too high or too low
water eauses a float, G, to rise or fall, thus
shutting off the gas until the meter is ad-
justed to read correctly,

Wet meters freeze amd requnire more at-
tentlon than dry meters and are less used.
Dry meters should be frequently examined,
as the leather will become hard and brittle
with age.

To read the register, Fig. 5, of a gas meter,
proceed as follows:

Dial “A” reads “6" because it has not yet
reached “7." Dial “B” reads “T" for a like

renson, and dial “C” reads “7." Puat down
E+,r !#EH
8
[clo]0)
5.—-
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)
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Fig. 8

these figures, namely, 677, and add two ecl-
phers, beeause the lowest, “C,"” dial repre-
sents hundreds, Thus yvou have 67,700 cubice
fect,  Subtract from this the figures of the
Inst month’s reading, ending say 65.000, and
you have what you must now pay for, 2,700
cuhie feet,

An electrie recording wattmeter is really

Fig. 5-Gas Meter Dials

an electric motor. To understand how it
works, let us suppose a current of electricity
to flow In a wire, Fig. 6, in the direction
of the arrow. Experiment has shown that
this wire will then be swrounded by a
force which electricians call a field, or “lines
of force,” sometimes likened to rubber bands,
This same strange force appears between the
opposite poles of two magnets, as in Fig,
7, and in order to talk about it we will nse
the terms “field” or “lines of force.” Sup-
pose in Fig. 7 we are looking at the end of
two wires, A and B, joined at the other end.

R Y
Ny

Fig. 6

Wet Gas Meter

Fig. 4

The lines of foree will run straight across
from 8 to N if undisturbed, DBut send a
current in at A and out through B and a
ficld, rubber bands if you wish, forms, turn-
ing in the direction indieated by the respect-
ive arrows, These two fields tend to bend
the lines of force running from 8 to N in
the manner shown, At the same time, the
5 N lines try, like stretehed rubber, to re-
main straight, lifting B up and pushing A
down, Fasten these two wires to a center
and we have the armature of a4 motor. In
the wattmeter instead of one loop of wire,
the armature is made up of n number of
loops of fine wire which are wound length-
wise of a =pool on the shaft. In place of
the S and N poles of magnets, the watt-
meter has two fixed loops or colls of heavy

A B
s FoSQy

I -\‘- |
'n  Oue
Fig. 7

wire, Fig. 8, and through these the ecurrent
{amperes) to the consumer passes, making
many, few, or no lines of foree according
as he uses mueh, little, or no current; and
making the armature turn slow or fast as
did A and B, Fig. 7. The armature is con-
nected acress the cireuit coming into the con-
sumimer's house to get the effect of the electric
pressure (volts). Combining the effect from
the current coils, and that from the arma-
ture, the wattmeter reads amperes x volts =
watts,
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An additional loop of wire called a shunt,
Fiz, 8, is wonml on the current coils to zive
enough added lnes of foree to mnke up
for friction.  Friction is stight, the sbarft De-
ing set in jewelled bearing= as in o wateh,
Sometimes too much current fows through
the armature, even with no load. This mnkes
the armature turn awd s termed “ereeping.”

" : I 3
I 1 1! SHUnNT
it 1l co/L
P, -
I- RES/S
70 LinveE LOAD
Fig. 8

It ean be stopped by taking some of the
wire out of the shuant coil.

As the shaft revolves a set of gear wheels
are turned, registering on the dinl the num-
ber of watt bours (wattz x hours.) A watt-
meter is tested by putting it on the same elr-
cnit with a reliable instrument, or on a
known load, If it runs too fast the poles
of the magnet, which aet as a drag on a
copper or aluminum disk, are brought far-
ther from the axis, giving more levernge:
if too slow they are moved toward the axis,

Wattmeters read either in watt-hours or
kilowatt-hours. Referring to the register,
Fig. 9, dial A hns not registered; dinl D reads
“5" because it hag not reached “6;" dial C
reads 4" dinl D reads “2:" gl dial E

/faoco

*10000¢

WRTTHOURS
Fig. 9.

/o000
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Fig. 10.

Watt Meter

requls 7. Tutting down these fizures gives
5, 6, 4, 2, T watt-hours, or dividing by 1,000,
Zives 56427 kilowatt-hours, Take from this
the figures of the last reading paid for, say
46,427, and you now pay for 10,000 kilowatt-
lionrs.,

The hands on the adjoining dials revelve
in opposite directions, henee a reading should
always be verified, as it is easy to mistake
the direction of rotation,

—_— ——

While exeavating for the new Peris sub-
way, the main postern and drawbridge of
the Bastile was discoversd, The gate is to
bhe reconstructed on the Avenue Henri IV,
whoere part of one of the towers of the fam-
ons prizon fortress has been set up for a
nuniher of yenrs,

How to Read the Dials of a Wattmeter
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SHOP NOTES

USING MOTORCYCLES FOR SHOP POWER.

A motoreyele may be rigged up to run
ghop machinery with excellent results, The
motoreyele will provide as muel power #s
i 3-hp. zasoline engine and is not at  all
injured for uvse on the road by putting it
to this purpose In the shop, says a corre-
sponddent of the Awperican Blacksmith,

The arrangement is very simple.  Make
a stamd, as shown in the sketel, to raise
the wheel from the fAcor, Block the front
wheel with o block on each side of the

wheel, one in front and one at the rear,
gtand, A, and

For the rear axle muake a

This arrangement iz =uitable for ronning
aoaleill press, horse elipper, grindstone, lathe
or cmery  wheel,

ik P
- -

Dwelling houses of hollow concrete blocks
have been constructed by the San Pedro,
Los Angeles & Salt Lake R, R, for some of its
section foremen  Each lhouse Is provided
with a1 conerete clstern,

_— e
REMOVING OLD GEAR WHEELS FROM
SHAFTS.

Giear wheels which have been on the shaft
# long while =o that they are in o decaying

SIPE JIEw

Ueing a Motoroyols for Bhop Power

screw it fast to the floor. Make a small
shaft, B, and fasten in the emd of it a 20
tooth, YW-in, sprocket, €, Have it flush,
Make jJouwrnals or bearings, I to hold the
shaft and use collars, E, to keep it in place.
Set this directly under the large sprocket
of the rear wheel of the motoreycele, fasten
it there and get a chain long epongh to
reach all the way around. Make the pulley,
F, 6x3 or 4x3, of whatever speed desived,
and put In place. Set the machine npstairs
or down, as desired, and run the belt from
the spark shaft to the line shaft., Fill the
bieyele tank, which holds 1 gal. of gasoline,
gufficient for 100 miles’ run at a cost of
about 14 cents. Tt iz not necessary to keep
gasoline in storage as when riding to aml
from the ghop one may have the tank filled
at n store. The bieyele can be taken from
its etand for use on the road in five minutes.

comdition may he removed Ty means of n
i rigeed up as shown in the sketch,
Five-foot  zear wheels with 9-in. hubs

Removing Old Ge:r Wheeals

which had been en a 6-in. shaft for 12
vears were removed in this way by C. J.
Case of Troy, Pa. An old shaft, 414 in. in
diameter and 6 ft. long was hung from the
ecelling hy meang of a rope. This served n=
the ram amd was propelled by four men.
The wheels came off readily.
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COMPASSES FOR METAL WORK.

The compass shown at Fig. 1 can be made
by most any one out of sheet materinl, The
compass has no locking device, ag it depends
on the tightness of the point to keep it in

Ol ©

fa

71

Fin & Washer

Fig. 1 Fig. 2

position when in use, Use thicker material
than is used for culipers, says the Model En-
ginegr, London, and harden and temper the
points. Fig. 2 shows another useful form of
compass which iz not difficult to make.

AN EASY WAY TO0 EMPTY AN OIL

BARREL.

For emptying oil from the Darrel into the
oll tank, the arrangement shown in the
gketeh s highly recommended by a corre-
spondent of the Enginecrs’ Review. The
device is operated by air pressure,

A short piece of 2-in. pipe is fitted to a
valve, and a nipple having the fewale side
of a coupling screwed to it, is fitted into the

— W=

Cserewed on it

POPULAR MECHANICS.

villve. A rubber hose |5 connected with a
piece having the wale part of the coupling
amd thiz pipe is connected
to the air line, In the Imng hole on the side
ol the harrel o pipe, propovtioned so that
it reaches up above the top of the tank and
extends over so a8 to empty in through the
round hole that is in the top of most tanks,
i= ftted.

When ready to empty a harrel of oil, it is
rolled near the tank, stood on end and a
hole to receive the 2-in pipe Dhaving the
valve s Lored in i, the pipe s screwed
in and ihe valve closed tight. The barrel
is then tipped down, the plug in the side
removed, and the pipe which runs up the
gide of the tank is screwed in. Thiz should
fit tightly so there will e no leaking, The
air is then tormed on, the pressare forces
the ofl np into the tank and the barrel is
emptied in a short time.

It might be possible to work this scheme
with water pressare, but unless there were
some efficient mepns of draining the bottom
of the tank. the little water that would be
apt to epllect there would cause the tank
to rust.

-

AGING OAK WITH AMMONIA FUMES.

Strong ammeonia fumes may be used for
nging oak says the Manual Training Maga-
zine. Place the piece to be fumed, with an
evaporating dish  coutaining  concentrated
ammonia, in on box and elose it airtight.
Leave for 12 hours and finish with a wax
polish, applying first a thin coat of paraffine
oil and then rabbing with a pomade of pre-
pared wax made ag follows: Twe ounces
cach of vellow and white beeswax heated
over a slow fire in a clean vessel (agate
ware is good) until melted,  Add 4 oz, tfur-
pentine and stir till entirely cool. Keep the
turpentine away from the fire., This will
give the oak a Instrous brown color, and
nicking will not expose a different surface,
as the ammonia fumes penctrate to a con-
siderable depth.

PREPARING BORAX FOR USE IN
WELDING STEEL.

Put 1 Ih, of borax in an old iron kettle
and set it over the forge fire nand cook it
thoroughly. Keep stirring slowly after the
Borax is all melted and until it resembles
popeorn,  There will be about three times
the oviginal quantity, and it will go farther
and do its work Dbetter—Contributed by
Wm. Baymond, New Sharon, Iowa.
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HOW TO MAEKE A SUBSTANTIAL FORGE. A GERMAN METHOD OF CLEANING MA-

The farmer or other person in a remote
place whe wishes to become his own black-
smith can make a cheap and substantial
forge in one day, after the following
nethodd

Make a square box of 8-in. board, 2 ft.

Corrgrat

e

WY,

CHINERY.

The use of blotting paper for cleaning
machinery in many of the large shops in
Germany has been found very effective and
ceoncinienl,  The German workman former-
Iy wsed on an average 250 grams of cot-
ton waste, one new spouging cloth
and one or two renovated ones per
woeek: now hie is supplied with 150
grams of cotton waste amnd eight
to ten sheet: of blotting paper, at
a vost of two aml a Lhalf cents, in-
stesdl of six aml a quarter cents,
as formerly. The paper is, there-
fore, not only cheaper, Lut does not
goil the engine with fiber and dust,

A

b p—_—

—

A Home=Mada Forge

aon the =ides. amd place legs of convenient
length fopside the corners.  Nail a solid floor
on the hottom of the box. In a 2-in. iren
pipe, 30 in. long, drill about a dozen i-in.
Iwoles in a small civele near the center. Pass
the pipe through sung hoeles cut in two op-
posite sides of the box. Ieaving it protrude
2 in. on either side. If one end of the pipe
is threaded, screw it into fan before run-
ning throngh the bhox.

Make concrete of Portland cement, one
part,  =aml three  parts, and mix with
enongh water to make it of the right eoan-
gistency.  Tamp the eonerete into the hox
abhove smwl below the pipe, leaving the top
sloping toward the holes in the pipe.  Put
a heavy 4-inn rving around  the holes and
coment i oo, A ploe in tler onter el of
fhe pipe allows ashes to e Blown ont wlhen
HeCeRsary.

The fan should Le about 6 in, wide amd
i8 in. in diameter, with iron or hard maple
hoxes and a 2-in. pulley. Mount the fan
on the =ame board that formsz the bottom
of the forge Lox, for cigidity. A Load may
Ly suspended over the hearth amd conneet-
vl to the Torge lmek by oa strip ol sheet
froi, When the cetoent Das haedened, s
durable  fireprool  forge  i= the resalt. A
woeliling et ean e oldaimead in ome minate
with this  euttit.—Countributed by Muron
Tombaugh, Streator, 111

like sponge cloth and woolen waste,
which was used, besides being oth-
erwise preferable even to cotton
waste, It har the advantage of
being less combustible than other
cleaning matervinls, and safer in
another way: by eliminating the
chanees of having the hand drawn
intoe moving machinery while in
process of cleaning,
i
ARCH IN SIDE WALLS OF FURNACE.

The congtant repaiving of side walls of
the furnace of externally fired boilers is a
bhig item of expense, An arch in the slde
wall, gpanning the entive length  of the
erates, will =suve the cost of its installation
many tiwmes in a year, sayvs a correspondent

Arch in 8ide Walls of Furnace

of the National Eongineer. When the  fire
brick are bment out ol mst be veplaced,
only the hrick beneath the arel meesd b pee
moved, aml the nppoer part need et he in-
terferd with,  FKach engineer must deter-
mine the height of the arch required in hils
individual ease,
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GRINDING ATTACHMENT FOR A LATHE.

A grinding attachment, intended for short
work and internal  grinding, which does
away with an overhead drum with belt and
hangers and which can be put on and taken
off a lathe in o few moments i described
by n correspondent of {be American Ma-
chinist,

POPULAR MECHANICS.

HOW TO MAKE TRACING PAPER.

Tracing paper for use with either pen or
ink wmay be made by brushing a solution,
consisting of one part of castor oil in two
parts of inethylated spirits (poisonous),
over one #lde of some good thin printing
ietper.  Blot off and hang up to dry, after
which it is ready for use.

Grinding Attachment for a Lathe

The shaft, 13, has a gpline, so that the
dirum, A, which i provided with sel serews
to fasten it, can be slid to any position over
the lathe bed, The shatt boxes, O, are self-
adjusting and can be raised o take up the
slack of the belt, F, and then secured by
the collars, 2. The upper portion of thoe
stanchion, K, iz hinged =o that the shaft
amd drmm may be swung to conform to the
different angles in which the grinder is
used, and thereby eauses a fat helt to ran
hetter on the deiving pulley of the crinder.
=itk ribbon = used for high-speed  belts,
Any =imple form of grinder can be fastoued
to the tool block of the Iathe and belted to
the drum, A. The stanchions are fitted to
the glidez of the Inthe nnd held Ly a bolt
that serews into a flat piece placed under
the inside projections of the lathe bed.

The belt, ¥, must be connected so it can
he reudily put together or taken apart. A
stecl helt hook fasiened to one emnd of the
helt may e used suceessfully with holes
punched in the other end, so that the hooks
when slightly bent will enter and stay as
well as when clinched,

REPAIRING A WORN-OUT DRILL SOCKET.

There is an old and easy wethod of re-
palring a worn-out drill socket which may
not be known o some, and which will be
found of particenlar benefit in repairing
morse taper shanks, which in time become

SCREWS TD FILL
SO T SLOT

JE—

Repalr for Worn-Out Drill Bocket

worn =0 that the tang will no longer hold.
By drilling out and tapping at the bottomn
of the slot a piece may be serewed in and
gquared out again, thus making the socket
a8 good as new., By drilling from onel side
awl tapping, a pluz may e node o very
tight i, thus aveiding any chanee of work-
ing loose~Coutributed by A, U Egpleston,
—_— rr— e

The 1905 edition of Shop Notes just out;

200 pages; 385 illustrations; only 50 cents,
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SUBSTITUTE FOR A SWAGE-SHAPER.

A filer who had some full-swiage cang
edzer saws to lit, but luul no swage-shaper,
used a side file instead and put the saine

¢ Seane (panER GEQunD oFr
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A GOOD METHOD FOR ATTACHING LINE
WIRES TO ROCK.

Telephone lines wost olten pass oo cle-
cultous amd lengthy route in mountainous

i

W ER\M \{‘\b ,&_\\

LLATHER IN BLALE LEATWE R D FaHED

Swage-8haper Substitute

bevel on ench tooth in o manner which was
both ingenious and efficient.

In o small piece of leather belting, dearly
14 in, thick, he cut o slot 2o that it could be
slipped over the end of a 10-in. file. He held
the file on an emery wheel and ground off
the sharp corners so they would not serateh
the saw., Then by resting the leather on
‘the saw plate, it zave him o bevel back
from the face of the tooth amd al=o (rom
the extreme coiting edee towards the eye
of the saw. Thizs gave a tooth with the
cutting edge the widest. By the aild of o
gage he filed until the swage just tonehed
the gage amd =0 wade all teeth the same
spread. The saws so made worked nieely
and cut smoothly, =avs a correspondent of

countries, because of no convenlent means
of attaching wires to rock, A correspondent
of the American Telephone Journal describes
a goml rock fixtore for this purpose.

A plece of steap iron, ¥ in, by 1Y in. and
tnpered sHghtly at one end is split in the
center of the tapered emd as shown at A
in the drawing. A hole 4 in. deep is then
ilrilled in the roek, and a wedge, like B in
the sketeh (previously made), is placed In
the split end of the iron rod and the rod is
then driven into the hole deilled in the rock,
asoat O It B practically impossible to with-
draw o prod put In In this way as the two
flngers of the rod spread apart as it is driven
amtinst the wedge, and the effect of an ex-
minsion bolt is prodoced,

e

a8

gip

Fizture for Hook

the Wood-Worker, but the method is rec-
ommended  only  for emergencies when &
swage-slmper cannot e Tuud,

In o vew elock for o =ick room, an electrie
lamp is areanged ehind the dianl, aml when
the invalid presses o button, the sladow of
the hours and hands, greatly magnified, is
thrown on the eciling whore e ean see it
without turning his head.

The sketel shows this scheme applied to
a vertical roek at D, the two rods or straps
hedng  bolted  together, amd applied to the
tuler side of o rocky ledge at B, o oeach
eipse, the insulators are serewisd to gteel pins,
which are serewed to the iron straps.

A hot pin may bie eooled by pouring a halr
teaspostful of agqua ammonia In the ofl cup
with the oil
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HUW TO MAKE A FOUR-EYE MAST BAND,

On all ship yards and masts and on der-
ricks, also, bhands having @ number of eyes
are nsed, the number heing determined by
the ecirenmference of the mast.  The pur-
pose of the band is to strengthen the mast

(e

Fig. 1—Jump and S8tamp Block

and to equalize the =train on it when lift-
ing welghts, On one exe (on a hoat the eye
pointing towanrd the how) is hung the bhoom
or spar for lifting the weights, and to each
of the others i=s fastened o wire stay so
that each pulls againgt the other and eauses
a down pressure instead of a side pressure,
sayvs the Ameriean Blacksmith.

To make suech a bamnd laving four eyes,
first determine what the cireamferenee of
the bamd should Lie.  Suppose the mast is

A
B2 7,

16 in. diameter and the iron for the band 4
in. wide and 1% in, thick. To the 16 In.
(diameter) add 1% in. (thickness of irom)
which gives 173 Multiplying this by 31-T
rives 55 in. ns the required cirenmference.
This divided by the number of eves to he
used (4) gives 13% in. as the distance from
center to center of jumps,

Mark the center in a bar of iron 60 in.
long, as at 1, Fiz. 2, and measure half the
distance there is to be hetween jumps, or
67 in., at one side of the center, amd ups=ct
well as af A, Fig. 2. Drive the fuller dewn
into this npset portion well, awd Dy split-
ting with a hot chisel and fulleving with a
sharp fuller, gradually shape as shown at
B. Measure for each jump from the first
one made and make the other three in the
EH LT TR T

Have ready the four jumps as shown at
¢, Fig. 1. lleat one of the juwps and a
portion of the bar into which it ix to go
to n mood red heat, set the bar on s edee
and dreive the jump into place.  Hammer
amd genef down well as at D, Fig. 2. Tlace
in the fire, put a thin shell over it. amd
slowly heat, being careful not to burn it
When it iz hot. put it in the stamp block.
E, Fig. 1, and drive down well, knock the
stamp block off, finish the edges amd cham-
fer between Y and Z. Put a jump on ot
I Z and X.

The band should be fircst bent at each
jump. as at F, so the jump will not tear It
when hending to a eirele. Measare off the
cirveumference as at G and I, Fig, 2. add
the thirkness of the iron for welding anid
bemd and welld. To work the eyves in the
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Fig. 2—How the Jumps are Flaced on the Band
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jumps, use a round punch, flattened at the
point, which  will sawell out in the iron
when punching, Round the eyes with an
eve-holt fuller and swage. The finished
band is shown at K and L. Fig, 3,

KJ?\
"\

1.4
q

/4

i/
: T 1

J

Top and Bide Views of Finigshed Mast Band

This mwakes a neat solid johl, with jumps
that will not toar out or loosen either while
bending the band or punching the eyes in
then.

—_— e —— -

HOW TO LETTER ON TIN.

Draw the letters amnd ornaments apon g
smoedoth, thin picce of Hght hrown paper, one-
balf inch larger than the sign. using a lead
pencil anwd making the characters neatly and
precisely, Rub whiting over the lack of
the paper, a neat coating, and place the whit-
ing side directly upon the face of the tin,
Remove both (o o drawing table awd tack
firmly in place through the margin of paper.
Go over all the letters, efe, with a tracer, or
other sharp pelnt: this will leave o white
line on the tin, S0 transtercing the pattern,
amd 1t ig then remily for laving cold size, or
for finishing in any olher way desired. When
all Is throngh, #=ays the Mastor Painter, rab
off aceidental spots of tracing with o pad
of eotton,

B -
HOW TO REMOVE FILM FROM A SPOILED
NEGATIVE.

Haolit the plate over a pain of boiling waterp
for a fow seconds, being very earelnl aol to
melt the film, until the fGlm =lips by the
pressure of the thumb, 10 Fails to come
casily, holll again over the steam, This is
the simplest methol, savs the Photo-DBeacon,

INSULATING WIRES FROM TREES.

the following method of insulating wires
from trees comes highly recommended from
one who has bad considerable experience in
line work.

To each end of a piece of No. 6 gaunge,
Lhawvid«drawn wire, 3 or 4 fi. long fasten a
glass insulator, first knocking the end of the
insulator out with a piece of iron so that
there is a hole clear through. For a 1,000-
vilt-current use buot one insulator on each
cud of this wire, but where for 2,000 volts
use insulators on ecach end. Twist the wires
ot the insulators securely.

Fasten thls whre to the limb or any part
of the tree alfected by the line wire by
means of a loop of greasy leather nailed
to the lHwb amd large enough for the wire
to pass throngh freely.

Put the line wire through the groove of
the insulator on one cnd of the still wire,
loop it loosely acress under the limb so

1 .'I:I

Insulating Wires from Trees

that it tonehes no part of the tree, aud fas.
tenr it ot the other =ide to the insulator on
the other el of the st wire.

Thiz affords excellent insnlation in wet
ad is just gz osafe then a= any
other part of o gowd line—Contrilated by
WL Catling Gilen Ellyn, 1L

wenther

A GOOD BROWN FOR VEHICLES.

A zood hirown eolor  for velilcles g obe
talued v uming Tudinn rad amd Llack for
the first coat, and black rabbing varnish
chavged  with  vermilion for the second.
Burnt nmber and harnt <iennn in propor-
tions to taste will give a warmer brown,
Addal w Bittle white if too ddark, or bornt sl
raw wwher in o eqgqual parts. Make the firsi
coat flal, and the seeond color-and-varnish,

From John L. Whiting & Son's book, “What
Fd=e to 130

Popular Mechanics mailed monthly, postage prepaid, to

any address in the world, $1 per year



ABUSE OF TWIST DRILLS.

Before proceeding with this article I wish
to state that I look at all things from o
proprietor’s point of view. Therefore, I
want to tell just how our drill case ap-
peared to me. 1 believe I am safe in say-
ing that twist drills receive more abuse
than any tool about the shop, and when a
man is compelled to buy them he is inter-
ested in the care they receive. They are
mn at all speeds, and in ease of o harry-
up jols, [ have seen the fire fly. The pres-
gure applied to them varies according to the
strength in the operator's arms, which cov-
ers a wide range, from 50 lbs. up to aml
including a ton, or whatever he is ecapable

Fig.l.

of pulling on a lever and twisting on a hand
wliedel.

Judging from the looks of our drill case,
they have been used as punches, lmt they
didd not give as good serviee as the hoiler

Fig.z.

punches did. The point of the drill looked
like Fiz. 1. Worn off to about one-hialf =ize,
the cause being too high speed. If one of
the boys becomes a little exeited, he imme-
diately declares war against the small tools,
The twist drill, of course, bears the brunt
of the attack. The weapon used is an
emery wheel, whieh i= very destroctive to
the drill when the hoys get excited. As T
viewed our deill ease 1 thought of the old
story of John and the pants which he
brought home on Saturday evening to wear
the following Sunday morning.,  Finding
them 2 in. too long, he instructed his

POPULAR MECHANICS.

mother to cut off 2 in. Fearing she would
forget, e instructed his sister, also fearing
that she, too, might forget, he instructed
his grandmother likewise. It =so bhappened
that the mother, sister and grandmother
liad goowd memories. And they each cut off
2 in. John's pants reached the high water
mark the following Sunday morning, So
it is with the twist drill. Frank uses a drill
and wears the outer points of the cutting
edge off in a rounding shape (A, Fig, 2);
Bill grinds the rounding points off without
erinding the point (E, Fig. 2); making the
angle that of B: Bill also wears the outer
points off: Frank again grinds after Bill
without grinding the point, E, making the
angle that of C. This is repeated, each
grinding after the other the dull outer edge
without grinding the point, until the angle,
D, is reached. At this stage the honor of
being a first-class countersink is bestowed
upon the drill. The angle, like Joln's pants,
has reached high water mark.—I'aul 8.
Baker, Muscatine, lown.

WINE COLOR FOR VEHICLES.

A good “wine color” paint for velicles is
made by adding a little vermilion to ecar-
ringe part lake, Use a standard grade, and
one coat of this and a coat of ecolor-and-
varnish will cover without any ground.—
John L. Whiting & Sons’ Book, “What Else
to Do."

e

HOW TO HARDEN A STILLSON WRENCH.

The easiest method of Lhardening a Still-
son wrench is to take the jaws out, anneal
them and file them sharp. Then heat the

Jows redd amd Iay some nitrate of potash
on the jows and teeth as af A in the sketeh
and plunge into water., A correspondent of
the Blacksmith aumd Wheelwright says he
has had jaws tempered in this way for
vears, and bas never experienced diffculty
in getting the right temper.
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TO0 PROTECT A MOTOR FROM DUST.

~ To protect a motor from dust, which is

sure to be present even where a fan sys-
tem is used for carrying it away, a galvan-
ized irom cover, A, Fig. 1, made to fit the

QELN TD ATAMOIPHERE

Fig. 1

motor frame sougly and fastened rigidly
to the frame, is satisfactory, says a corre-
spondent of the Engineer. Access to the
commutator and brushes is afforded by a
hinged cover, B, and sparking may be de-
tected, withont opening the casing. through
it peek-hole, T}, about 4 in. square and cov-
eredd with micea.

A jet of nir, supplied by the siphon or
jet blower shown in Fig. 2, and which is
operated by compressed alr, is kept Dblow-

OPEN TO ATMOSPHERE

.

A I T T,

Fig. 2

ing in at ¢, and the air forces its way out
through the openings and cracks at the top
and sides of the machine. Thig jet of air
allows no dust or grit to settle upon the
motor and keeps the machine cool, also,

The color of common mahogany may be
improved by applying a solution of potassium
hydrate, or Iye, to the surface.  To detor-
mine the regnired =trength of the solution
test on a piece of waste stock of the saine
kind hefore applving.  Fill with a dark paste
wouod-filler, varnizh and polish with =shellae.

b4

READY REFERENCE METRIC CONVER-
SION TABLE.

. H. Nicolet, of La Salle, Ill., sends to
Engineering News the table which we print
below, and regarding which he savs:

I send herewith an excellent little con-
version table which has had a place in my
procket note-book for many years, and has
proven very useful. It is sent to you with
the belief that it may be appreciated by
other engineers., The arrangement of the

Millimeters . . . . . - . X iy = loches.
- s e s .. += 354o0 K "
Meters . . . ... .. -« x oA © = Feel
o g F %
Kilomeiers oK 1377 == Miles.
O R = ey XM
Sqpuare centimeters . L.!m ;ﬁmm
i L= 4515 P
Sequare meters ¥ 1eghire = Sguare feet
Square kilometers « M 2q7.1 ==, A cres,
" L= pogng K"
Hectares | | - ¥ g4 =
Lo ey, - e = gy MW
Culbsc centimeters MR obigay == Cabic inches,
L e » 0 o= i 3Rbh X i a
Cubic meters . . . . . « . ® 35y = Cubic feet,
s e S e T 3 "o
s L i ¥ 138 = Cabic yards,
Liters -5 El.ﬂ‘g = Cubic inches,
T A e Ve e - .a . -
el A S . :ﬂ':? = U, 5 pallons.
BF T S w3785y W ". (1]
Grams cW 15 asag = Gruins,
" e Lﬂ:s =" a
R I 1 e ® Joysay == Ounces, av'dupois
i R : ey "!--“95 * T Wi
Kiw . e ¥ maogh : Pﬂ:.:lki.
Kilog's per s cenlimeter ., 3 142350 o= Lba, per sn. inch
k “ " Ay - " "
Kilogrem per cubic meter . 3 ofayy == Lbs per cobic fool
= o Y L= thoorfige X b ki
Metric tons {1,000 kilog's}) ¥ rniody = Tobs {3,000 s, )
s b A= e, Gl T T}
Kilowals . SR ey = Hon.t-‘pnﬂm
- . - .46 M
Calories . . . . . ¢+ =4 KX 3683 == B T. gnits.
L= AR R = ¥ % -
Frames , . .M al m= Dollars.
e B T J- N

table is especially commendable, as the en-
tire conversion process is at once apparenot,
thus:
M = {(millimeters) = 03937 = 1 (inches) or,
reversing,
[ {inches) = 25.4 = M (millimeters),
e
TO PROTECT LABELS ON BOTTLES.

To protect labels on bottles =0 that they
will adbere for years aml oot he affectod
by acids or dampuoess first give them o eoat-
ing of =ize, aml then a coating of gelatine,
prepared by swelling a little cooking gela-
tine in cold water and making it fluid by
pacing the vessel containing it in a dish of
nearly bolling water, Allow the gelatine
coating to dry and then apply a single cont of
“church® or “oak"” varnish which will drey
in a few hours, and affords hetter protece-
tion to the labols than other guick-dryiog
varnishes. The Photo-Beaeon zavs that the
Lilwls on hottles in chemical laboratories arve
protected in this way.
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PUNCHING STRUCTURAL STEEL FOR
LOCOMOTIVE TENDERS.

Structural steel shapes, chiefly channels
and I-beams, are u=ed in the constraction
of locomotive {enders, and many  methods
are n=ed in the various =zhops for punch-

ing these rvolled shapes, says Railway anid

Locomotive Engineering. Most  of  these
o\
(]
I
|i] '
i
i
]
1
|

FPunching I-Beams

methods are very difficult of exeention as
an attempt is made to do the punching so
that the axes of the holes shall bhe parallel
with the webh of the rolled sections.

[n one railway shop a  much simpler
method of punching without reference (o
the parallel idea, so far as the axes of the
holes is coneerned, is used.  The Dhevel side
af the flange i= laid flat on the die and the
deseemding punch encounters the upper sor-
fuee of the flavee af an angle, This methund
of punching eau=es the hioales fo e as they
appestr in the illastration. A roamer, when
run throngh before rivets ave appliod, =onie-
what medifies the angele at which the hole
i= punched, bt the rivet= when driven are
ot steaizhit: the Doportant point, however,
is that the holes of the I-beam ol the plate
are ab=alutels in registor, amld as the rlvet
ig made to A1 both holes, and as there is
no vestize of a2 shoulder at the point of
unfon, the hendinzg of the axiz of the rivet
i= vot thouzht mportant.  In fact, 2 cortain
advantaze is elaimesd for it, aud that Is that
the heot rivet lessens the =tealn on the rivet
Beandds, sl the ponehing ean Twe done with-
ot any speeially constraeted =upperis o
apeiratus for holding the =teel [-bheam or
channel in place, A ghearing punch is not
necessary, but the foee of the punel shouhld
be flat or slighily hollow, and uot rounded,
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TO MAKE CASEIN COLD WATER PAINT.

Either of the following formulae for mak-
ing casein ecold water paint i2 recommended
I the Master Painter:

IFor interfor uae—10 1. pure easein, 13 1
soda ash, 58 per cent; S84 Ibh, plaster of
[uiris or whiting,

For exterior use—80 1h, pure casein, 4 1h.
pualverized ale-slaked Tne, 4 b, sllica, 8614
Ih. plaster paris or whiting,

i .
- -

HOW TO MAKE AN ALCOHOL BURNER.

An aleohnl burner which is mueh safer
ihan a gasoline toreh for soldering amd other
purpeses may be made at home. The one
shown here was devised hy a correspondent
of Machinery, who says, that while the
flame eannot be forused to a small point,
the barner I8 very handy for drawing the
temper in hroken tups,

To make the burner tike the hottom of an
oil can, stuff It full of waste, and solder in
the brass tubes, A and C. Draw candle-
wicking through these tubes, as shown, At
the top end of tube, A, it another tube, B,
and drive A into an opening at E. Have a
hiole at F, plugged with a cork, for refilling.
Holder n blowplpe Into permanent position,
the =mall end being nearmy central to the
open end to tube, B, serves alzo as a handle
i hiold the burner,

Home-Made -

wrEET

T start this torch, ligld the wicking in
tubwe O, whichh will heat tabe B The aleo-
liol sathersd at B will form o goas bmmedi-
atelyv: the gas ignfles ol conmes out of oth
cinds of B, when the air is forced into awd
through the blowpipe the flame will come
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from the opposite end of the hHlowpipe. ‘The
flame is very green in color amd 2owewhat
hetter than the flame from a gasoline torch,

B e

THREADING AN ELL.

In removing an old bhot water tank hav-
ing 1%-in, counmections and replacing it with
a0 larger tank having 2-in. connections, a
correspondent of the Metal Worker, who had
no fittings of any kind larger than 1%-in.
on hand, but had a 2-in. die amd stock and
vigo mnde good connection by threading an

Fig. 1.

Method of Threading An Eil

ell. To apply this kink under similar condi-
tions, proceed as follows:

Start a 1%%-in. beaded malleable iron ell
on one end of a piece of pipe about two or
three threads, Take the faceplate out of
the stock and put in the 2-in. die, reversed
from the ordinary position. Slip the pipe
through the dies and gnide until the ell
gtrikes the die, Then grip the pipe tightly
in the vise, close to the guide; put a piece
of pipe over the bhandle of the stock, so as
to reach to the floor and prevent the stock
from turning. Inte the other end of the
beaded ell serew a piece of 114-in. pipe 2 or
3 ft. long. Then everything is ready to
gtart the work and in a very few minutes a
2 x 1% in. street ell can be produeced, as the
nperation will thread the head on the ontside
of the ell.

Fig. 1 shows the method of working. The
serewing up of the ell on the threaded pipe
feeds or forces it into the 2-in. die and re-
sults in a thread being cut on the ountside
of the bear, so that it can be screwed into
any 2-in. fitting. Another advantage that
this manufactured ell has when it is com-
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pleted is that it is threaded on the Inside so
A tor receive the delivery tube or pipe, as
shown in Fig, 2, to conduet the cold water
to the bottom of the boiler,

The table below shows what sizes of pipe

CoLD BUPPLY

— =
—
e —

BOILER

Fig. 2. El Threaded on Outalde

for diTerent fittings now on the market ean
Tvir threaded:

Ta=ineh beaded fitting
2oineh pipe.
14 -luech nnt adapted for any statnloml 8ize,

ecan  be threaded to fit

T-ineh plain  fitting  ean be  threwded  to fit
1t4-ineh  pipe.

Y-lnech  plain ftting  ean be  threaded  to fit
1-inch pipe.

Ly-ineh  plain  ftting e¢an  be  threaded to  fit
#-lneh plpe.

8 -inch  plain fitting ean be  threaded to  fit
W=ineh plpe.

1;-ineh plain fitiing ecan be threaded to it

W-inch  pipe.
WRENCH FOR REMOVING VALVES FROM
PUMPS.

Any size pipe can be used as a wrench
for this purpose by taking a hack saw and
sgwing slots in it to fit the bridging on the
pump valve, Such a wrench is easily made

SLOT TO FIT VALVE

Novel Wrench

with but few tools. Valves that have been
in pumps for vears I have removed in this
wiay with a 3-in. pipe.—Contributed hy W,
J. Catlin, Superintendent Electrie Light and
Water Works, Glen Ellyn, 11L

o

For lubricating journals, a compound con-
sisting of one part fine plumbago and eight
parts Albany grease is good.

el

All the artieles appeaving in this depart-
ment are reprinted in book form at the end
of the year. Price 50 ceuts postpald.
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TABLE OF KILOWATT-HOUR COSTS.

It ix frequently necessary to reduaee Kilo-
witt costs per year to Kilowatt-hour costs,
or viee versa, aud to-do 20 entails caleula-
tions that though simple are irksome, says
a correspondent in  Journal of Eleetrielty,
Power and Gas. Such ecosts, of course, de-
pend upon the hours of daily service ren-

Cost Per Kilawatl-Vear—Hours Per Day,

Cosl Per
Kilrwalt-Hous |
i (] ! EE | i
fo.01§ $54.75 Jing.07 fi31.40
Qo145 52.92 IR 14 137.02
o.014 5000 o7 .31 122,64
o.013% 4928 10348 18,26
B.013 47 4% o9, 64 1388
o.0025 45.62 o5. 81 o 04
©.003 43.80 ot of 10812
aoitg 41 98 8415 100,74
o911 49,15 Br.z g6 36
0.0105 .13 Bo. 4 gr.78
0010 36,50 7665 Hr.40
0. 005§ 3468 T2 82 43.32
o. iz2.8% f &8 o8 78 4g
o ools 3102 b5 15 T4 .46
o ool 368 .30 [T F] To.of
sep | oBE | BE | @l
0, 0068 13.72 49.82 56.49
©.006 2r.g0 45-99 53 54
00055 20,07 42, 16 4818
0,00 18,25 ;{pi 43 .50
00045 th.42 3447 39.42
o004 14.60 366 35.94
0.0035 11.77 26,83 1o 66
000} 10.95 3. 3 28
0. o025 9.13 9.1 .90
o oors i it i
! 4 nrsa

LR 3.6% 7. &b igl;
0.0005 FIIR-H 3 B2 4.38

dered, and in ascertaining them it has been
found convenient to reduce them to a tabu-
lated form for ready reference, when they
appear a8 follows for daily services amount-
ing 1{o ten, twenty-one and twenty-four
hours respectively:

A —

SIMPLE METHOD OF PRESERVING ARTI-
CLES FOR REFERENCE.

Articles, pamphlets and old catalogs which
one may desire to keep for reference may
be preserved in convenient form in the fol-
lowing manner:

Seleet an old out-of-date eatalog of good
glze amd having board covers, Strip the
covers from the contents and cut off the
flexible back up to the point where the stiff
boards are glued fo it. About % in. from
the back edge of the cover and from the in-
gide ent the board cover nearly through
lengthwizse, as in Fig. 2, so that the back
may be broken. This cut line may be made
to nct as a hinge by bending the cover over
n straight table edgze, the flexible bhinding
holding the parts of bhroken board together.
Put in such papers as it iz desired to

preserve, with brass pnmphlet ping (Fig, 1),
running the pins through the loose pages and
the hinge pieces, Fig, 3. The pamphlet pins

FIG. 4
Freserving Articles for Heferenos

cost about 20 cents per 100, Smooth holes
may be made through the pamphlet and
binder by the use of a belt punch like the
one shown at Fig, 4, savs the Metal Worker;
this tool costs about 20 cents. If wished an
index sheet may Dbe bound in with papers,
and the covers of the bhook may be labeled.

il

CONCRETE ANVIL BLOCKS.

The difficulty of holding the anvil gecure
on the block is solved by the use of a con-
crete bDlock, such as that shown in the Ilus-
tration,

To make such a block, encase concrete,
made of erushed stone and cement, in a
rectangular box made of 34-in. east iron, 18
in. hich and having a hase 14x18 in. taper-
ing to 8x10 in. at the top. The inside meas-
urement at the top should be just 1 in.
lnrger than the base of the anvil, which
rests on the concrete 2 in. below the top
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of the easting, On eusch side of the anwvil
(front amnd back) embed a bolt and nut
in the concrete to a depth of 3 in., allow-
ing the nut to project upward nearly to
the top of the casting and about 1 in. above
the concrete, Pour melted lead on top of
the conerete, until {he space (2 in. deep)
Letween the base of the anvil and the top
of the casting is filled. The nat of the holt
and the taper of the casting will hold the
leadl to the cement.

The cost of mounting anvils in this way is
very little, gsays a correspondent of Machin-
ery, amd the noise and vibrations when the
anvil iz struck are done away with, It
takes the poetry out of the ringing blows of
the blacksmith's hammer, bt will be found
a most convenlent arrangement, especlally
for colleges.,

HOW TO0 MAEE A SMALL STORAGE
BATTERY.

Procure an old battery jar about 6 in
high by 4 in. in diameter, and a piece of
gheet lead 3 ft. long and 7 In, wide, The
lead may be obtained at any hardware store
or plumber's. Cut the lead exactly in half,
making two plieces 18 in. long and 7 in.
wide, Remove a strip 1 in, wide and 17
in. long from each of the plates, leaving
them 6 in. wide, with a lug at one emd
for connections, Cut an old plece of cord
or rope ¥ in. in diameter, into four pieces,
each 18 in. long. This is for insulating the
plates from each other when ready to
charge.

Lay two lengths of the rope across one
of the plates, about 4 in. apart, and place
the other plate upon the two cords, with the
two remaining cords lajd upon the second
plate. Be careful to have the two Iugs on
the same side and at opposite ends,

et a piece of an old broomstick, and
carefully wind the whole on the stick, malk-
ing sure that at no point the lead plates
come in contact with each other; otherwise,
the battery will be short-cireulted and will
not receive a charge. It will be found that
the coil fits into the jar neatly. The next
step iz to prepare the acidulated water,
which ean be easily done by mixing 1 oz
of sulphuric acid with about 10 oz, of water.
This i the right proportion, but ahout
twice that amount must be used to fill the
Jar with two lead plates in it

The battery is now ready to charge, Either
post may be marked plus, hnt they must
not he changed after they have onee heen

B4T

charged. The first time the hattery will lose
ity charge rapidly. but the second or third
thuoe It Is charged it will retain & current
for gquite a long time  Two or three of these
batteries will light a small 2-candlepower
electric lamp, or will run a large motor—
Contributed by E. H. Klipstein, East Orange,
New Jersey,

el

HOW TO PREVENT MOISTURE IN SHOW
WINDOWS.

The device shown in ihe illustration is
for securing veutilation In windows lighted
by gas in a way that prevents moisture in
thie windows, savs the Acetyvlene Journal,

A gimple 6-in, galvanized iron econduetor
pipe iz fitted tightly over the top of the
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For Preventing Molsturs in Show Windows

lamp and extends upward and outward into
the open alr, and earries off the products of
crombustion. If more convenient, the pipe
may conneet with a chimney instead of pass-
ing through the roof. The lamp i turned off
and on by means of chaing extending over
pulleys to any convenient point. The lamp
may be placed close to the ceiling so that it
will not hang down in an unsightly position,
and it 1= anld that trouble from either frost
or moisture iz entirely obviated by this
means,
—_— g

Holer ag smooth ns glass may be obtalned
In long cast-iron tubes of large diameter, ns
16-in. for instance, il kerosene iz nsed ns a
lubricant and, for boring, a “packed bit,”
ench ag is used for gun-boring,

—_————————————

Only lead lined tanks with seams burned
together instead of soldered should be nsed
for pickling east iron in vitriol. The acid
ruing zine and =older in a short time.
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HEAT RESISTING PAINTS.

For painting exbaust pipes or ol hers,
the Pacific Coast Gas Associativn  veeoin-
mends the following paints as being able to
withstand anyithing up 1o o red heat:

Lampblack, § lb<: greaphite, 3 1bs.: black
oXide of manginese, 1 I japan molid =size,
1 pint; turpentine, 1.5 pints; aud Doiled lin-
secd oil, 1 pint, Powder the graphite aud
wix all the ingredients to g upiform eonsis-
teney.  Give fwa ciats,

Or, bluek oxide of manganese, 2 s, graph-
ite, 3 b= amel terea alba, 9 s Mix ood
pusg through o fine sieve, thon mix o re-
quited conzistency with the following eonm-
pomul:  Sodivnm silicate, 10 parts: glocose,
L part; and witer, 4 parts,

- ——
HOW TO SUSTAIN A POLE ON ROCK.

In line-building in monntainous secetions,
it is often necessary to sustain telephone
poles on rock, sayvs the American Telephone
Journal, amwd instead of the ondinary method
of making a hole in the rock by blasting,
which takes a great deal of time, B very
dangerous and expensive, the method ilns-
trated In the accompanying dingram s nsed,

All that §s necessary is to deill five 114
or 1%We-in. holes in the rock and set an iron
pin in each. A hole is bored in the Lutt of
the pole and It is set on the central pin,

iuy wires are run from the top of the pole.

The lron pins are secenred
in the rock by pouring  sulphur  or  lead
around them. An iron ferrule around the
butt of the pole keeps it from splitting while
being raised.

to the other pins,

FPofe

Guy Fin

This i8 a great improvement on blasting,
ax it iz almost impossible to hlast 2 roond
Doler o siall diseeter. A blasted hole of
sufficient depth is funne! shapeed, probably
3 or 4t in dioneter at the top and taper-
ing toward the bottowm,

s e

DEVICE FOR SMOOTHING COMMUTATORS.

A simple deviee such as shown in the
sketoll, 82 very  convenient in smonthing
connmutators, It consistg of a1 Wlock, Fig, 1,

A

Fig. |

Fig. 2

of hardwood made to fit the ecircle of the
conniatator and just as wide, and having
No, 00 sandpaper tacked to it. The sand-
paper is put on with pointed pins at D, Fig,
2, and has little fat springs, E and F, to hold
it down on the pins. These pins have an
advantage over tacks, savs a correspondent
of the Engineers’ Review, in that old paper
may be removed and replaced with new more
eagily. A handle on the block keeps the
tingers fromn getting eanght in the dynamos,

_————

In working with aluminom the best lubri-
cant for the machine operation of milling is
cride ofl; for drilling, kerosene, and for

turning, lenty of soap water,

!

5

¢

Bustaining & Pole on Hook
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SIMPLE ANTI-HUM DEVICE.

Persons annoyed by the humming of tele-
phone wires may prevent the humming by
nging a plece of No. 14 insulated weather-
proof wire, either iron or copper, from the
pole to the house—Contributed by E. I
Umdenstork, Osage City, Kan.

A SIMPLE RIG FOR WINDING COIL

SPRINGS.

In the rig for winding coil springs shown
here, the hooked or bent end of the spring is
made flrst, as in Fig, 1. Fig. 2 shows the
front elevation of the coiling block, and Fig,
3 the end elevation, the portion at A being
rounded off to the same radins as the hooked
end of the spring, A plan of the coiling
clamp is shown at Fig. 4 and an elevation
of it at Fig. b.

To wind a spring with this apparatus, cut
off the required length of wire, grip the coil-
ing block in the vize and insert the wire in
the block at the hole, B, amd bend over the
ridius, A, Put the zlot in the eoiling clamp
over the coiling pin, C, of the coiling block
anid, by means of the winged nut on top,
grip the loose end of the wire, in the groove,
I3, eat in the Dholt head.

Wind the colling clawp around ihe pin, C,
the requisite oumber of times, keeping the
wire tight and even, Then slacken (he wing
nut and the spring will ease enough to allow
the end to he pulled ount of the hole, Take
off the spring and make the eve in the oppo-
site end by weans of the two pegs shown at
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top of C. Fig. 6 shows the manner of mak-
ing the eye, Use pliers to finish the end.
A correspondent of the American Machin-
ist who describes this rig, says he uses 16-
onge wire, 20 in. in each spring of § coils,

Jand that a boy can make 25 springs per

hour in this way.

B = SR
LUBRICANTS FOR GASOLINE PUMPS.
Nearly all vils are absorbed Ly gasoline

and for that reason the hewmp or string used
in the stuffing box of goasoline pamps mast
he kept moist with some lguld or semi-
lHaguid substance which gasoline does not act
Hpon.

“There are two such substances,” says
Gas Tower: “one is common soap and the
other glyeerine.” PFirst soak the string or
paucking with glyeerine, then screw it down
in the stoffing box and the joint will keep
imolst for & long while. It castile or laun-
dry soap is handier than the glyveerine, wax
the string thoroughly and the resalts will
be almost as good as with glyeerine.

il

LIQUID FOR ETCHING ON STEEL.

Either for biting deeply into the metal
ot for producing a beautiful frosted nppear-
anee on the surface, the following liguid for
otehing on steol may he used:

Sulphuarie acid, 1 oz alom, % oz: salt,
Ly teaspoonful; vinegar, 1 gill; nitrie acid,
20 drops,

The effect produced depends upon  the
time the IToguid is allowed to acet,

— !
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Rig For Coiling Bprings



850 POPULAR MECHANICS.

MARQUETRY WOOD STAINS.

Wood stains are now used largely in mar
quetry work instead of, as of old, inlaying
the article of furniture to be ornamented
with thousands of small pieces of veneer
of various colors and sizve., The old pro-
cess was slow and tedious, the new requires
about one-fourth the time. The Decorators’
Gasette gives some reliable formulae for
these stains, which have hitherto been
known only to manufacturers. Tley are as
follows:

EBONY,

6 gals. water.

6 1bs. ground garnet shellac.
3 1bs. ground borax.

1 lb, water ebony A.

WALNUT.

5 gals, water.

5 Ibs. ground garnet shellac,
215 1bs, ground borax,

214 1bs. Scotch sodn,
15 ozs. water walnut A,

OAK.

6 gals. water,

g 1bs, ground orange shellac.
3 Ibs, groumwl borax,
1614 oz, water oak,

PINE.

8 gals. water,

8 1ba. ground bleached shellac.
4 1bs. ground borax.

12 oz. water pine,

SATINWOOD,

B gals, water.

5 Ibs, ground bleached shellae,
214 1bs. ground borax.

15 ozs. water satinwood.

MAHOGANY,

6 gals. water,

% 1hs. ground orange shellae.
3 1bs, ground horax,

18 oz« water mahogany 10,522,

GREEN,

6 gals. water.

6 Ibs, ground garnet shellae,

3 1bs. ground borax.

12 oxs. pure green P. (. M.

ROSEWO0OOD,

b gals. water,

5 Ibs. ground garnet shellae,

214 Ibs, gronnd borax,

114 Ibs. water rosewood.

Directions for Mixing.—PPut shellac and
horax into the water, and boll until dis-
solved, and while still very hot, pour this
over the staining color, but never boil up
the colors to dissolve them, or they may be
destroyed by the heat. Stir up well, and
strain carefully when cold, Then bottle for
use,

These directions apply to all the formu-
lae, unless specified otherwise,

ik i
- -

HOW TO MAEKE LIME WHITEWASH.

Slack stone lime, not air-slacked, in hot
water, keep stirring and use sufficient water
to make a mass like mush when slancked.
Thin with sweet skim milk, says the Master
Painter, and yom will have a whitewash
which will not rub off If u=sed inside, or wash
off if used ounteide.

Another good method for ceilings is to
sglack, as in the first instance, and thin with
a solution made of 1 Ib, powdered alum dis-
solved in the lea=t possible quantity of hot
water and having sufficient lhme added to
make 10 qts. of whitewash., This will pre-
vent suction and make a1 wash that will not
work up under the brush when putting on
a second coat. A little ultramarine blue,
first wet up In water, added to the wash,
will improve the tone aml make a clearer
Job.  For kalsomining, glutol is an excellent
substitute for glue,

CABLE SEWING

ENOTS.

The illustration shows u
number of knots used in
gowing eables. In each in-
stunee A is the needle end
of the cord and B is the
short end.  The “sewing”
of the “form,” =ays the
American Telephone Jour-
nal, is done with a needle,
Every lineman should
know how to sew these

knots,
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T0 MAEKE A BINDER FOR POPULAR ME. in. from back to show above the vise. Bore
CHANICS. three 3/16-in. holes £ in, from the back,

_ one in the middle, the other two 1% in.

Get 1% yd. of cloth, one shoestring, a  from each end. Make corresponding holes
pasteboard box for covers, and some heavy  in the strips of the binder and use the shoe-
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Fig. 1. To Make a Binder For Fopular Mechanics

paper. Cut the pasteboard into two covers, string to complete as in Fig, 2. —Coutributed
1 inch larger all around than the magazine, by L. L. Winans, Mexico, Mo,
except at the back with which they should -t

be even. Next cut a strip 1 in. wide off HOW TO MAKE A HAMMOCK
the back of each cover. Place the covers on :
the cloth, Fig. 1, with the back edges 14 in.
farther apart than the thickness of the vol-
ume io be bound. Cut the cloth aroand the
covers, leaving 1% In., margin., Paste the
cloth on the covers as they layv, amd turn
over the 14 in. margin, pasting down
smoothly. Cut a piece of stiff paper to fit
and paste on the back.,. Take a piece of
cloth as wide ag the cover, amd long enongh ) : ;
to extend over the back and 1% In. be- siooth sticks on which to knit the hammock
yond each “strip.” Paste on to hold all to- amd two poundsg of s=trong hemp cord or
wether. Twn pieces of paper the exact size tWine. The twine may be colored in any
of the magazine, pasted on the inside of ench  ¢0l0r or combination of colors desired. A
cover protects the edges of the ecloth, and Roman stripe at each end of the hammock

Any one can make a hammock as good as
can be bought and that at a cost sp small
that every member of the family can possess
one providing there are places enough for
hanging then,

The materinls required are a needle about
T in. long, amd with o big eyve, an {ron ring
for each end of the hammoek, two long

adds to the appearance. Tet dry slowly, makes a pretty effect. The cost of the mate-
With backs and edges of magazines even, rials should not ﬁxl‘i't‘i‘d 7.5 coents.
place In a vise and =et up tight allowing % A-hammock 45 in. wide will not be too
i
i i o
| iy I
1] lin iy
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Fig 9. m®Binder for Fopular Mechanics Complete®
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large for solid comfort. To knit it first
thread the big needle and holding it in the
left band, hold the cord in place with the
thumb until you have looped the cord over
the tongue, then pass the cord under the
needle to the opposite side and cateh it over
the tongue., Repeat this operation uauntil the
needle is foll. Cut a 2-yd. length of cord
and make a loop and fasten to the door knob
or to gome other convenlient place. Tie the
cord on the needle to this loop three inches
from the end of the loop. Place the small
mesh stick under the cord with the beveled
edee close to the loop, amd, with a thumb on
the cord to hold it in place, pass the needle
aronml the stick and then, point downward,
piass it through the loop from the top, amd
then bring it over the stick =0 forming the
first half of the knot.

Pull this tight and hold in place with o
thumb while throwing the ecord over your
hand, which forms the loop,. Pass the needle
from umder throngh the loops and draw fast
to fasten the konot, Hold this in place and
repeat the operation.

Make 30 of these knots and then push them
off the stick and procesd in the same
way with the uext row, passing the needle
first through each of the thirty knots
miaile for the first row., Make thirty rows
and then tie the last loops to the other iron
ring. Siretehers may be made and put in
pliace and the lmmmmock, strong amd durable,
ia finished. The work must be carefolly and
evenly done. One is apt to have a little trou-
e metting the frat row eight, bot after that
the work procecds quite rapldly.,
e — - —

ELECTRIC RAT EXTERMINATOR.

Some time ago we were froubled by nu-
merons large rats arowmd the shop, particu-
larly in a storehou=e abont one hondeed Fect
distant, where they often did considerable
diomage, One of the hoys thonght e wonld
try a plan of electrlieal extermination, and
in order to carry out his plan he picked up
an oldl zine floor plate that had been used
under a stove and mounted a wooden dise
f in. in dinmeter in the conter., On this dise
he plaesd a small tin pan abont 6 I, in
dimpeter, bheing careful that none of the fs-
tening nails made an eleetrieal  eonnection
betweon e zine plate amd the tin pan.

Thiz appearatus was pliess] o the floor of
the warchouse where it was plainly visible
From a window o the shop where we waorked
ail o wire was mn from the pan and another
from the zine plate through the intervening

POPULAR MECHANICES.

yard and into the shop. A good sized in-
duction coll was throngh counected with
these tires and about six dry batteries were
used to run the induction coil whenever a
push button was manipulated.

It i& quite evident that when a rat put
its two fore feet on the edge of the pan

Electric Ral Trap

in order to eat the mush which it contained,
that an electrieal connection wounld be made
throngh the body of the rat, and when we
pushed the button up in the shop the rat
would he thrown two or three feet In the
air aud let out o terrifie squeak, The ar-
rangement proved quite  too effective, for
after a week the rats all departed and the
hoys all regretted that their fun was at an
end —Contributed by John D, Adams, Phoe-
nix, Arizona.

HOW TO BUILD A WIRELESS TELEGRAPH.

An o ilmstrated  deseviptive article  telling
how to build a eomplete working set of
wireless telegraph instruments, will appear
in this department next month,

il

BOOK FOR BOYS.

We have reprinted in ook form a large
nunmber of the articles which have appeared
in  the department “Mechanics for Young
Ameriea.”  Tells “How 1o Build” Every
Ty ghonld have a copy; 64 pages; price 25
conts postpaid.
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THE DAY.

A corvespoudent setuds the following draw-
ing and questions: “Let the elrele represent
it eirele on the earth parallel to the equator,
rotation being in the direction of the arrow,
Let point A be a place where it is midnight,
=ay between Wednesday and Thursday., (1)
How far does Wednesiday extend east? (20
When it is midnight in Chicago between
Wednesday and Thursday it is abont 2 P, M,
in the Philippines, hot what day is it

The day of @ person residing at a fixed
place on the earth beging and ends by com-

mon consent at midnight. If one travels
west around the world, which is the diree-
tion opposite to that of the earth’s rotation,
he destroys as far as he is concerned
one complete rotation of the earth, that is,
he loses a day. Traveling east he adds one
rotation; that iz, he gains a day. He must
add or subtract a day to wake his reckoning
agree with the calendar. To save ahnoying
many people this change is made in mid-
OCedal.

In some old school geographies is shown
i line beginning at Beliring Straits, running
southwest, curving close to Asin west of the
Philippines and then running east through
Easter Islund almost to the coast of South
America, This line is ecalled the “interna-
tional date line” or “change of day line,”
and on crossing It going west the traveler
calls the day, as regards our gquestions,
Thursday instead of Wednesday. The Phil-
ippines lies east of this line, therefore, when
it 8 near midnight of Wednesday, Fig. 1,
A, in Chieago, it is abont 2 P. M, of Wednes-
day in the Philippines, Fig. 1, D; and going
west of the Philippines to the international
date line, and crossing it, we find the people
ealling the day Thursday.

Take an illustration more striking. A per-
gson traveling ome-half around the world
(180°) east or west will find a difference in

sicthere to be Jan. 1, 8 P. M.
ssame time a man starts west from London,
B, and reach the 180 meridian in an instant.

P, M.
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time of 12 hours. Suppose on Jan. 1, 8§ A.
AL, a man could instantly teansfer himself
east from Lowlon, Fig. 1 B, to a place on
the 180 meridian, ¢ (which i=2 near the date
line)., He would find the date and time
Suppose at the

He will find the time there to be Dee, 31, 8
Here are two times for the same
place differing in day, month and vear, and
yet both are correct.  The two dates arise
from the fact that the men reasched their
destination from different directions. The
titte most convenient Is used. Places Iyving
in Australin or waters near, take Jan. 1, 8
I’. M. The Philippines take the American
date, Dec, 31. 8 1 AL  On the east of the
date line, the date is one day earlier than
on the west of it. In Alaska this made the
American Sunday fall on the former BRus-
sian Monday.

i

FIVE-YEAR SUBSCRIPTION OFFER.

To the many readers of Popular Mechanies
who have expressed themselves as unwilling
to have their subscriptions lapse for even a
single month, we are now making a special
subscription offer of five years for $3. Please
notify us promptly of any change of ad-
dress,

PROPER DISTRIBUTION OF LOAD.

A great deal of valuable effort is wasted
by reason of not knowing how to do things

Oown  Hit|

properly. The cut shows how to place the
balance of weight in two-wheel carts or
wiagons, where the same is to be hauled up
or down a hill,
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MEASURING THE FLOW IN UNDER-
GROUND STREAMS.

In mounntain regions, and especially in
Caiifornia, rivers often rise among the
monntaing, flow for a distanee upon the sur-
fawee, and then suddenly disappear.

In an interesting paper read before the
Western Society of Electrical Engineers,
Prof. Slichter discussed the flow of water
through the ground, and the apparatus used
for measuring the rate of flow. Measure-
ments were made among others, upon the
Rio Hondu and the San Gabriel rivers east
of Los Angeles, California. Rizing in n ean-
yon they flow above the ground to its wouth,

Fig. 1.

and then disappear for ten miles, Rates of
underflow of from 3.8 ft. to 48 ft. per day
were found,

The measurements were made Dbetween
drive wells sunk for the purpose. Common
1¥e-In. or 2-in. drive well pipe is used, hav-
ing on the end an ordinary 1Y-in., birass
jacket well point from 42 in. to 48 in. in
lengzth, with a brass gnuze strainer. The
pipe is cut in lengths of 6 or 7 ft, threaded
1% in. at each end, wronght iron recessed
couplings being used to fasten the lengths
together for different depths. Rolled steel
shafting 4 in, long with a hole for the es-
cape of air is screwed on the upper emd
of the pipe for a driving head, and a heavy
oak evlinder 5% ft. long Ly 5% in. in diam-
cter with iron rings shrunk on the ends is
used to drive the pipes down.

POPULAR MECHANICS

Fig. 1 shows the way thie drive wells are
located, AC being tlie probabie dirvection ot
the flow as determined by the slope of the
Innd, For deep work the wells are put
father apart to throw out any mistakes (due
to driving the wells not plumlb.,

In Fig. 2, two wells, sny A and D, are
clectrically connected as follows: On the
pipe D Is o binding post from which a wire
runs to an ammeter, A, for measuring the
current; then the current runs through a
Imittery of five or six dry cells amd to the
Binding post on the ease of well A, Inshde
the well 1 is a %-in. nickled brass rod, 4
ft. long, kept from touching the weli cnse
by wooden spools,  From the upper end of
this rod s rubber covered wire connects
with the wire from the easing on well A ns
shown, In every group, each of the down
stream wells is connected, as just deseribed,
to the upstream well A,

To find how fast water is traveling
thronzh the =oil from A to B, € and D, a
pail of water into which all the sal ammo-

ﬂi/}: 60 /‘;
ﬂ’;\j: “o'\i
Fig. 2.

niae It will dissolve has been placed, is
poured into the well A, It will low toward
the B, C and DD and being a conductor of
electrieity, when it reaches any one of the
three wells it will form a cireunlt between
the ensing and the nickle bar, and a eur-
rent from the battery will at once swing
the ammeter needle well up on the seale.
The distance from A to each down stream
well being Enown, this divided by the tlme
elapzing between putting sal ammoniae in
well A, and the swing of the ammeter
needle, will give the rate of underflow,

Finely powdered sal ammoniase may be
used in well A, lowering it as in Fig. 2 by
a wire screen bucket holding about two
pounds. The method suceeeds using only
common pipe, and wiring between the cas-
ing of up-stream and down-stream wells,
leaving out the nickled rod.

Special clock work and self recording in-
struments have been made whieh measure
the slowest and fastest lows yet found, so
that after the wells are driven, wired, and
salted, the obzerver necd not be always
present, A No. 2 cast iron pipe puller and
five_ton railroad jacks will serve to pull
the well casings when through.
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PRESIDENT LINCOLN'S PRIVATE CAR.

President Lincoln's private car is an ionter-
esting relie, still carefully preseeved. 1t was
Duilt at Alexandria, Va,, for his personal nse
aid hind reached completion only o few days
prior to his death. Its first teip was to hear
the president’s remains, with those of his
gon, from Washington to Springfield, I1L

POPULAR MECHANICS.

fys Knowledge and Scientifie News, Lon-
don. Other methods are objectionable on
secount of their effect on the development or

lixing., M. Mereier bas lately tried, with
woml effects, tannin the zelatine. A bath

i made up of the following:  Aleohol (%0
dlegrees) 250 co, tannin 60 er., water 500 e
Thie plates are mmersed for two or three
minutes in this bath, after which they are

““Its first trip was to bear the President’s remains."

It was considered a masterpiece of car
building in those davs, although there are
more comfortable coaches today running on
suburban trains. The car Is low, the ven-
tilation poor, and the windows small. A
brakeman had to remain on the platform
to put on the brakes by tarning a hand
wheel when the engineer whistled. Oil lamps
furnished the light, and a ecoal stove the
heat. The use of four scts of Tour-wheel
trucks was considered a great feat toward
the accomplishment of easy riding, an
elliptic spring being placed over each wheel,

> o
TO PREVENT THE STRIPPING OF PHOTO-
GRAPHIC FILMS.

In warm climates it is often difficult to
prevent the gelatine film from becoming de-
tached from a plate during development,
and the nsual methods, such-as adding a lit-

carcfully washed before being placed in the
developer., The final washing must be con-
tinued untll all traces of tannin bhave dis-
nppeared,

— d———

BUTCHER VS. BAKER.

Some interesting comparisons of the rela-
tive cost of bread and meat, and their nu-
tritive values is nuule by Prof. Snyder in the
Buker's Helper, e says:

“The butclier zets nearly a third of what
the laboring man pays for his food, while
the baker and miller together get less than
i tenth: but for this third of his income
($110,50) spent for meat, he gets only half
s much total nutritive material as is sup-
plied by the £29.20 worth of flour at three
cents a4 poumd.”

The comparison is graphically expressed
by the heavy black lines.

tie aleohol to the developer are not sufficient,

For ﬁnnr%l“_mm,

and Bread - -

Nutrients in his |

Flour and Bread {

Nutrients in his
Other Foods

WHAT THE AMERICAN WORKMAN SPENDS AMNUALLY FOR FOQD,
AXD WHAT HE GETS FOR HIS MONEY,

For Oher { g 106 01 2- ... I




Secondary Winding for -
ful 1-2 ta 5-8 inch Spar 1
£2.50; Primary Core an ind-

ing for above, 60c.; Vibrator
(platinum points,) $1.50: Con-
densers, $1. Buy the difficult
parts. make the rest al home
and save money,

Send Stamp for Bullelins

NEW ENE.COIL WINDING CO.

ATLANTICO, Mags.

lini—-rin
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BUY

A CAPITAL GAS ENGINE

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

Our engines ars beyond the standard set by older gas engine builders and no one
who is looking for the best and most economiecal power should buy any engine
without first investigating the merits of the Capital Engine,

CAPITAL GAS ENGINE CO., -

Write for Catalog P.

Indianapolis, Ind.

MILK BOTTLES MADE FROM PAPER.

Bottlee manufactured from heavy spruce wood
fihre paper are the Iatest contribution toward the
solutlon of the problem of sanitary mllk supply. Not
only Iz much tronble experienced In thoroughly
cleansing the glass bottles now ln use for delivering
milk, but many nnscropnlons mllkmen forget to wash
thelr mllk bottles before refilling them for other
customers. By their neglect disease germs are often
carried about and Infeetion spread. Experiments
have shown that paper bottles are not only more
sultable and more hyglenie In every way, but that
they can be manufactured cheaply enoungh to allow of
thelr being thrown away when once used, Tha
bottles are made In the shape of a cone, are dipped
Into a bolllng solutlon of parrafine and then baked.
By thls method the paper bottle is sterilized and
the milk is prevented from coming in contact with
the paper itself. As soon as the experlments now
golng on are perfected we may expect to have our
milk delivered In these paper receptacles and they
will be a great boon to the copsumers as tests show
that mllk will keep sweet two days longer In them
than in the glass bottles,

p——

CATALOGUES RECEIVED,

A large, well-lllustrated book containing interest-
ing diugr!l'l:!':s has been lzssned by the Crane Com-
pany Chicago, to describe thelr steam and oil
Hnnurutnrs. These are manufactured In four differ-
ent styles, horizontal, wvertical, angle and distribut-
ing, and range from one Inch to thirty loches In
slze,

" Cents ELECTRIC NIGHT LIGHT, Postpald,
COMPLETE OUTFIT.

JUST WHAT You WAHT

wmupln;uldﬁmuf ht and ses what time it fs. 1-3
1-2 volt lamp, Sooket, Push-tutton, 3 oell battery, 10 ft. wire
tacks, ete. Send stamp for gironlars, and electrical catalog,

HERBERT E. SMITH, = = = = 9 Park PL, Batavia, N. Y,

HENRY & HORA'S

Modern Electricity

Explalns X-Rays, Wireleas
clegraphy, Hadlam,
Transmisslon & IVistribution,
FowerSiations, Wiring, éte.
Written In plain English.

All Problems Solved

Practical—Accurate—Scientific
150 illustrations,
355 pages. Cross index.
“A practical handbook for stu-
dents, apprentices, and electrical
enginsgrs.""—Sclentifc American,

Silk Cloth. decorative cover, silver stamplng, . . il B0
Seal Leather, marbled edges, gold stamping, . . 1.00

LAIRD & LEE, 263'Wabash Ave. CHIBAGU
CHAUFFEURS WANTED

Balary $60 to 810 per monih, incloding board and
room. Auatomoblle operators or * chouffeurs’ ara
alwaysindemand. Any voung man of but limited
educaiion can soccessfully operate & gasoline or
electric Automobile with afew hours'study with our
new melf-instruction *Automobile Hanod-Book.™
Owvar 300 pages, 118 illuatrations, red moroceo, gold
eidges; price, §.00 prepaid. We return your money
it not as rgpresent,e«:l We are the largest publishers
of books for home study In the world, ‘rite for
complete catalogue, sent free. FREDERICEK J.
DRAEKE & CO., 200-211 East Madlson 8t., Chleago.

SCHOOL FOR STAMMERERS

Bend for terms and desoription of treatment
J- W, ﬂﬂnl—tfi M, D.
108 West 124th Street, - = New York Olty

BANDAGEEN

THE NEW ANTISEPTIC DRESSINC FOR WOUNDS
Sampls Bottle and Booklet * First Ald to the Injared™
mailed on recaipt of 25 cents.

INTERNATIONAL BANDAGEEN COMPANY
Garden City Bldg., Chlcago

ialtles. Also 8

We manunfacture Metal
Uur Prices are

attention o experimental wor
EOHLER DIE AND BPE(}I&L‘!‘! 00., Presses, Dies and Machinery, 50 W. Washington 5t., Bhiwn

ial Machinery and Small Tools. We give lp-a-cl-u.l

Please mention Popular Mechanics

when writing Advertisers.



50% OFF cofliye

PRICES

Hereafter gu to tha public
direct in full al] t nd dealer's
disconnts on VIOLINS, GUIT.I.RE

MANDOLINS and other strlnged i.n.-
struments.
5375

A cheap but serviceable instro-
ment listed at §7.50.,

Onur $21 Lewis ﬂrchutm No.1

‘i‘iulin. Uur standard for profession

Th grade amsteurs; oasily worth

isted by us for '5““ &t F21.00,

ric a "ta daulam nl:ui now $'|'l.'l 50

to the public,
. §125.00

er lnstrnmanh. all at 60 per eant nﬂ' !rmn
quin-i h:uul ln. t'lu L. 8 axd

Oth
£10,.50 mnd 225,00 up
W nre the Isrgest nnd uﬂdﬂl. i!-ciu.llMl

impu‘tdlnql-fw OUR OWN workabeops Lo Elslaben, Germany, ind Padus, 1tl.l_1 'll'l

permit TEN DAYS' TRIAL of any Insirumsnt befure sctual pureh Wride for %
WM, LEWIS & SON, 211 B WABASH AVENLE, GHIGAGO
aFSpecialty in strings for professional trade.

-t vt R il el p it ety d iy iyl 1]

You Can MaKe Gas

100 Candle Power Strong at
15 CENTS A MONTH
by using our
Brilliant Gas Lamps
We Guarantee Every Lamp

Write for our P M. Catalogue. It tells
all about them and vur gasoliue system. .

Brilliant Gas Lamp Co.

4% State Sireet, CHICAGO, ILL,

o

LNYITTIHE

1 Tha season is hera to

MAKE MONEY

Get started early.
| $40 to $75
A WEER

Can be made with one of
thesa

Steam Peanut Roasters
and Corn Poppers

S. DUNBAR & CO.
18-18 No. Desplalnes Bt,
CHICAGO-

Catalog Free.

SRR TN

rE BTl
L '! |1w ki |
nckined cotting bundssls of

Write for froe ookt

J’I.ﬂ‘l#l:ll'.'i 'u. ||.r|T| :']
Q. E. LOOKE MFG. C0.,

UE Walnut Se., Keinatt, Innk

$5

FEW

s10

DEATHS CHARGED AGAINST AUTOS

This table shows the little real substance there
is In the rabld frothings against autowobiles, BEx-
cluding murders, the homieldes of 1904 in New York
city were classified as follows:

Bullding accldents, 3; automobiles, 7: derricks, 5:
runovers (wagons), 62; Imilding elevator aceidents,
21; runovers and other aceldents eaused by cars of
street and subway railvoads, 63: killed by ears on
Erooklyn bridge, 3; killed by steam eailroads ran-
ning lute Grand Central statlon and along Eleventh
avenne, Z0.

Of the seven deaths charged to automobiles three
ocenrred at the same time. A drunken chauffeur
drove over an ecmbankment at midoight and with
two of his carousing companions was killed.—Motor

Waorld.,
i
USED HIS NOSE FOR BAIT.
A party, Incloding a small boy, were boating on

Lake Keuka, N. Y. The lad was leaning over the
#lde of the boat when an immense fish darted out of
the water and seized his  nose.  The  fright
cansed him to throw his head back violently, land-
ing the fish safely In the boat. The cvent wos so
remarkable that the neighbors caused a photo of
the fish and boy side hy side to be taken, the pleture
showing plainly the womuls made on the boy's nose
by tln? gharp teeth of the ﬂsh

A man wanted a railread ticket and had only a
#2 bill. It required %3 to get the ticket, He took
the $2 bill to a pawnshop, pawned it for $1.50, On
hiz way back fto the depot he met a friend, to whom
he sold the pawn ticket for $1.50. That gave him
£3. ‘J(m who's out that dollar?”

-L-:J‘ =

WE RESTORE SICHT!

g

CLASSES RENDER
) DEFECTIVE VISION

'h CHRONIC.
Write for our

v,
% ILLUSTRATED
g TREATISE,
Mailed Free.

THE IDEAL COMPANY,
239 BROADWAY,

f_ﬂ:%.)

NEW YORK.

Please mention Popular Mechanics when writing Advertisers,



Bearburu, Jr., Typewriter Cabinet

Gronranteed the most com-

[rln te: and perfect device of

t= kind ever sold at our

. We ship on approv-

W ol g0, freight prepaid
- ’ Jenat of EJ s,
E With roll cortain
reabln't price

Made of solid golden
f;-u.;, beautifully tin-

hed.
mlnmluab]u note book
holder free with Cabi-

vk,

Zll "'Write for FREE cat.
alog of this and other
styles,

DEARBORN DESK GO
Buite 620-640
d 150 Washington Street,
OHIOAGO, ILL,

FICTION OR FACT?

Three Huondred Years Ago a Writer Desgeribed a
Wirelezss Telegraph.

Three hundred years ago the Jesnit Strada, one of
the first writers on the sobject, has a story of two
friends who corresponded at n distance without any
vizsible means of communication between them. Each
of them, he says, had a needle which had bLeen
tonched by a certain loadstone of such strength that
when one of the needles moved, the other slmul-
taneously moved in the same manner, no matter
how great a distance they were from one another
Many of the seventeenth-centory wrlters, especlally
those who treated religions subjects, found Strada’s
account hizhly diverting, and more than one of them
quotes it In proof of the absurd lengths to which
eredolity will sometimes go, for It wonld appear
that, even then, there were people who actually
thought the story might be true! At the beginoing
of the elghteenth century Addison, In one of his
Bpectators, gives full details of Strada’s extravagant
notion of n “chimerieal correspondence.” The two
friends each made **a kind of dial plate, Inseribing it
with the letters of the alphabet, In the same manner
25 the hours of the day are marked opon the ordl-
nary dial plate. They then fixed one of the needles
on each of these plates In such o manner that it
conld move round without Impediment, 80 az to
touch any of the four-and-twenty letters. TUpon
thelr separating from one another into distant conn-
tries, they agreed to withdraw themselves punctu-
ally into thelr closets at a certaln hour of the day,
and to converse with one another by means of this
their invention. Accordingly, when they were some
hundred miles asunder, each of them shut himself ap
in his closet at the time appointed, and immediately
east his eye upon his digl plate; if he had a mind
to write anything to his friend, he directed the nee-
dle to every letter that formed the words which he
had oceasion for, making a lttle pavse at the end
of every word or sentence to avold confusion. The
friend in the meanwhile saw his own sympathetle
needle moving of itself to every letter which that
of his correspondent pointed at. By thi=s means they
talked together across a whole continent, and con-
veyed thelr thovughts to one another In an instant
over citles, or mountalns, seas, or deserts.”

e
“YANKEE DOODLEY GERMAN;, NOT AMERI-
CAN.

United States Consul Schumann, at Mainz, Ger-
many, has discovered In some old German dance
music what appears to be the original of our Ameri-
can “"Yankee Doodle,” which probably was brought
over to this conntry by Hesslan musicians employed
by the English during the war of 1776,

Please mention Popular Mechanics when writing
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Made-to-Order

Suits $12.50

Nothing Rendr—Hade%
E,

Guaranteed to fit and pleasze you. You take no
risk. You simply allow us to prove how much
better our garments are than those you buy of
your local tailor for twice our price. -

10,000 Pairs of
$5 Trousers Free

To mduce u to 'v: usg
your fiest utjo f
1’( a p'nr of ﬁE l.'.l
Trousers ree
ur first suit ardr;a
FT]""I 'I:I JDI.I. l\'TItE L {s]

or Fm t;tlgls-hph;“
our e nt W
18 u.rﬁﬂl £20 munteﬂl

all=wool sul:u each made
strictly to order.

We hereby agree to give you §

days to examine and tryon the
garments in vour own home,
with the distinct agreement to re-
fund the entire amount upon the
return of the garments to ws, if
unzatisfactory. Wnte today for
book of styles, measurement
blanks and superh assortment of
nobby all-wool suiting samples
free, and see for yourself how
well we can dress you and the dollars you [
can gave by ordering a suitof us and ge

ting a pair of $5 all-wool trousers free
OWEN T MOSES & CO., TAILORS, o

% Mosea Bull d:lng, !
Rafgrwasss: Auy ans of cor 00 06 Cust # or the Milvankss A |
Sinta Bank, Chicags, Caplial Stel, §200,000,00

weens FEl ot and meadl his conpon foday -eeeree rmmnannen

Owen T. Mosea & Co., 212 Mossas Bldg., Chicage. (rentlemen:—Please
send me style book and samples of suiis, including your fres
frousers samples. 1 expect to buy a suit costing about

iiiasiaaaieiris « Iprefer..cccecicnnss COlOF casnasianns weight.

Nam'!!l!f!ll LR R AL RS LRI ARSI ENERERERE LR SRR RR LR L)

PUEIDETIN. 0050 e e B ol B 8 5 R
\ )

Are You a Lover of

Good Tea and Coffee

THE

We are makings Wri
Spocial Proposition GREATAMERICAN (8 Ea e
beverag 'maf”r.“’.fu? T New Year
only delieious, but i Fropositlon
murenppetlslngand. to persons getting

nutritions than any up clubs or sendin

other & nd coffes rde: £ (T}
on the market. sl R

It is worth fm:r while, as we intend to use unheard-of efforta
n:mu& the number of customers during
he Dot two months,

msnifwmnuuirtumhn of Popular Mechanies I
Write ua at once—to-day—to
MR, CARL,

Great American Tea Co.,
31 & 33 Vesey 5t., F. (. Box 280, New York I

Company

Andrews Office Desks

e £0 1 ir ¢rad=l;:nﬂ ald &
I DAImE, th“‘
made by -

Hpecialists who know how,
STEEL TYPEWRITER
GHAIRS $4, DELIVERED

The A. H. Andrews Co.
174 Wabash Ave., Chicage

Advertisers.

Have o nams to
OREDIT




EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.23d 5t., NEW YOREK

FEENL mERE

SAN FRANGISCO

Most complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blue and
Black lina prints. Sead for sample prints.

ALL BODDS WARRANTED

WRITE FOR CATALOG "'P''=416-pp, PROFUSELY ILLUST D,

Earn $50 to $200 a Week

with our Moving Picture machine outs
fit, complete for §75.00 to give enters
tainments. Agents wanted.

ZUELCH @ CO.

119 E. 23d Street, = NEW YORHK CITY

Air Brush for Art Work

WE ARE MAKING THE STANDARD.
The best in use for nmlrl:n.a: color by a jet of air.

E;na.hie- you to do better work in time,
ound in every complete studio. Clronlar free,
WRITE TO-DAY.

Air Brush Mfg. Co.,

127 NASSALST. ROCGKFORD, WL.. L. 5. A
——— PHOTOGRAPHS——— | The Grutu_l
IN NATURAL COLORS | o
WITH ANY CAMERA |™%&®

New York Camera Invention Co.,
119 E. 23rd Btrest, New York City
—

MONTHS FREE

If you are Interested in any kind of Investment—

011, Miniog, Plantation, Industrial, Lands, Btocks,

Bonds, Mortgages, alig:ﬁuand us your name and
you

address and we will sen e Investor's Revlew for

thres months free of charge., A journal of advice for In-

;n-turl-lﬂiw&mrﬂtﬁnd Fm mli%}lu rlnmrattiuﬁfunmmiufaw
nter PiBds, now 1] BT,

Great fakes likewiss, (ot posted before inyeeting. Writ today.

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

580

MAKYELUOUS sYSTEM
So cheap and simple, anyone can pow learn in 3 lessoms
b maif Mo intérference to regular work. Greatest

acationnl offer of the age. Endorsed by leading papors =
and eminent cducators 4s the greatest work in the history
af vducation., Thoosands of gestimonials and p"rnduuta.. :

BI15 Broadway, New York City

Campaign of Education.

INITIATIVE PPAYS.

The world bestows Its blg prizes, both In money
and honors, for but one thing., And that I= Inltiative,
Initiative Is dolng the right thing without being
told; but next to doing the thing without heing told
g to do it when you are told onee. Next, there are
those who never do g thing uotll they are told twice;
gurh get no honors and small pay. Next, there are
those who do the right thing only when necessity
kicks them from behind, and these get indifference
instend of honors, and a pittance for pay.—Hub-
bard,

——

HOW THE EYE OF THE SEWING MACHINE
NEEDLE WAS LOCATED.

Elins Howe in inventing the sewing machine en-
countered one of his most troublesome problems in
locating the eye of the needle. Day and night this
point troubled him, and he was nearly beggared be-
fore, by a strange lncldent, he discovered where to
put 1f.

One night he dreamed that he was buoilding a
pewlng machine In a strange country for a savage
king. The king bhad given him 24 hours to com-
plete the machine and make It sew, bot try as he
would he could not make the needle work, and finally
he gave up In despair.

At sunrise he was taken out to be exeented, and
with the mechanical action of the mind in times of
groat erlses he noted that the spears earried by the
wiarriors were plereed near the hend.  Suddenly he
reallzed that here was the solution of the sewing
machine necdle,.  He bhepged for time—and while
still bhegeing, awoke. It was four o'clock. Hastily
he dressed and went to his workshop—at nine o'clock
the model of the needle with an eyve at the point was
finished.

-
A STRE TEST OF DEATH.

In cases where there Is uncertalnty as to whether
a person I8 dead or not the following test is said to
be absolutely sure:

It will be noticed, by holding one's hand with fin-
ger touching finger in front of a candle light that
the eirculating blood shines red through the skin
where finger touches finger. This Is troe 80 long as
life lasts, even In entalepsy or other states of ap-
parent death; but In the dead the blood will not
ghine through. This fact was discovered by n
Frenchman 25 years ago and Is yet the slmplest
means of ascertaining whether life remains In the
human body.

THE

INTERCHANGEABLE AIR BRUSH

Is made like a Watch—Simple and Strong as a Crowbhar

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

Please mention Popular Mechanics when writing Advertisers.
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The best Brosh for the artist, photographer, drafte-
man, architect and uhuur# m-d“ wriﬂ!:

e ——————
BEND FOR DESURIFTION AND PRICE

gl



F Arize n nall and cot out & plece of matarial from a full-sized pattern, you can
I mfﬁﬁ :a:q,nrne—m bim.t.—alll h:ntl or lannch in your Jelsure time at home, and the build-
i aomres of profit and pleasurs.

lsﬁ{‘}ub: :m'::i Ia the pattern, costing from #2080 up and materials from $5.00 nf. Tha
tools are common in every household. Patternma of over forty styles and slzes—all lengths
from 12 to Ghfeat.

The Brooks System conaista of exact size printed paper patterns of every part of the
hoat—with detailed instroctions and working illustrations showing each step of the work.
&1 itemized bill of material required and how to secure it.

Over six thawsand Amateurs successfully bailt boats by the Brooks System last year. Fifty per camt of

wstabll acturing ness.
mqrmﬂhm“lem Wﬂhmm ehtuﬂmﬁhﬁwglrhbf?ﬂm the mﬂ miT,

u for ono boat.  Full line of knock-dows masd bl roats

e et bt e R0 1 S o o ke o
PREOOES BOAT MANUFACTURING COMPANY,

s SHTP BSTREET Ortginntrs ol the Puttern Eyviem of Tosk Bolliiag BAY OITY, MIOH., T.5 A.

FREE SBAMPLE J. J. Egan's Acme Commutator Compound, the o
article that will absolutely prevent sparking, cutting or unnecessary wear
the commutator. Commutator always bright.

50 Cents per Stick  AlLSUPFLY HOUSESOR  $5.00 per Dozen

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

I - —

MANUFACTURERS 7 7o locue where ineligen
Il for your product obtains. All these and more found on the BURLINGTON
ROUTE. For information write to

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

Burlington

B[IUIE

5§ 11 34 7_.9 113_
ssti28—16tea—izatea="7

15625 +.08594—,1875+.10938—.070314.20313=7% :

The Fractometer |

With aturn of the Disc
Gets the Correct Result Instantly.

o :

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

Indispensible to Engineers, Draftamen,
Machinists, Foremen and Students.
PRICE 50 CTs. POSTPAID.

Or given for securing one new wvyearly
subscriber.

POPULAR MECHANICS

Please mention Popular Mechanliecs when writing Advertisers,
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“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Relisble Sparkers on the
Market.

Take the Place of Batteries,

Jump Spark Coils

FOR ALL PURPOSES
Bingle, Double, Triple and Quad.
scisbiion e e, Ao

1 ! n TURTALD
particular. Fine Vibrator. .
BEND FOR CATALOGUE
THE KNOBLOCK HEIDEMAN MFG, COMPANY
BOUTIL BEND, IND,

—BIC MON
MAKER

- URNS 0% AIR—ONLY % - -

e, '?*'“ﬁ sold one month. Uuntnmf!gdpﬁ;!l:' #i!lih
Tl E;ir;i:n? 'q-ln.lr;l-h‘.:-lt tHl-gnn Btove. HDE"‘“" far
gi ilso heatllng rooms, stores, o ate,,

with Hadiator Atteh, No wj‘::'d;ﬁ.,

or ashes—no conl bills or drodgery—
cheap, eafa fuel, 160 to 3 a week
Fuhould furnsh fual-gas for cooking
for amall family. Rasily oparated—
nlmoloely safe—all sizes, 83 and ap.
4 Wrlte—Untalog FREE and Special
I"wr!ui.-:? Ai:‘:ﬁlr';' ; =5 WAEI.‘:TEIH-#D
vekliy. o or address
WORLD MFG. OO G790 'll’vorid Wld'g, Cloclnnatl, O,

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write for a copy.

Want a

Typewriter Free?

It takes no money and very
little effort to earn A FINE
TYPEWRITER. Thisis cer-
tainly the greatest offer we

have ever made. Write at once
for “How To Get It.”

Popular Mechanics,

JOURNAL BUILDING, CHICAGO

MEN EVERYWHERE

To learn how fo make new and resllver
old mirrors. lImmense profits in the
work and we gnarantes you success, We

tell free of charge how to emboss, eteh,

foll, gold leaf,

1g!luc]. frost and chip glass.
Bend for part

eulars and start at once.

G. L. Patterson (2™ Cn-. chiﬂ‘iﬂ- 111-

FPlease mention Popular Mechanica

CHALK MARKS LAST MANY YEARS,

Chalk marks ofttlmes last for many years. There
was an Instance a few years ago where an old elity
bell waz faken down, and written on it In chalk
was the name of a one-tlme famous engineer. The
name had been written 13 years before. Even a
more singular instanee iz the names and date, Juoly
4, 1882, written on a hridge built over the Big Gun-
powder falls, 14 miles from Baltimore in that year.
The names and date may be read at this day,

i
OLD LOCK ONCE SECURED A DOOR IN
NINEVEH.

A plgantic lock, which I8 opened only with a huge
key 3% ft. long and of abont the thickness of a 4-ln.
drain tile ia the oldest loek In existence, Tt was
uged to secure one of the gates of the anclent elty
of Nineveh, The gate to which it was fitted was of
wood, hung with enormous brass hinges and having
heavy brass bars, When the lock was found these
hinges and bars were somewhat corroded, but still
inm fair conditlon.

—_—

AND WHERE INDIAN INK IS8 MANU-
FACTURED.

HOW

—

Indinn Ink might more properly be termed “*China
Ink,” as it Ig manufactufted only in the provincee of
Anhul, China, whence every year tons of the valn-
able product are sent out all  over the world.
Strangely enough, however, the best grades are nged
in China, and not exported.

The Ink I8 made from ofl expressed from poison-
ong colza weeds to which varnish and pork fat are
added. By the combustion of the substances
Inmp-black I8 formed. The lamp-black is graded
according to its finencss and the length of tlme oc-
cupied by the process of combustion, Glue Is added
to the lamp-black fo form a paste, and this paste
is beaten on wooden anvils with steel hammers. One
hammerer cun prepare in this way In a day about 40
pieees, each welghing 1 lb.—or 20 Ibh. The ink is
geented with musk of the musk-decr or with Baroos
camphor and from 20 to 160 gold leaves to the
pound of ink are added to glve a metallie Inster
The material Is then moulded in moulds of carved
wood and drled. The dryving requires about 20 days.
The stleks of Ink are adorned with Chinese char-
acters in gilding. Thirty or 32 stleks make a pound,
and ps there are many grades the prices range
from 25 cents to 535 per pound.

i
CREMATION IN ENGLAND

Cremation in England is making headway slowly
and the prejudice against it is gradunlly weakening,
says 4 recent consular report.  There are six crema-
tories In that ecountry, the first having been estah-
[ished in 1885, and the total number of Incinerations
g0 far has heen 4,407, The onmber for 1604 in-
creased by 91 aver the year hefore. Only the bodies
of thosze who stipulate in their wills that they wish
their bodies disposed of in this way nare cremated.
This 18 due to a court law that everyone i entitled
toe Chrlstian burial and that cremation does not
constitute Christian burial,

when writing Advertisers.



LIGHTNING WELL

1868

Eslablizhad

MACHINERY,

Rotary, Coring or Rock Drilling,
Any Diameter, Any Depth, for

Water, Oil, Coal or Mineral
Fmapccﬂn&

Descriptive Catalog on request.
The American Well Works,

Aurora, llinols, U. 8. A.
CHICAGD, ILL, DALLAS, TEX.

TRAIN USED 1N 1837

The fllustration shows the first train wsed on the
Lake Bhore & Southern Michigan road. This fraln
wias used in 1837, the company's name at that time

heing the BErie & Kalamazoo R. R. The run was
between Toledo and Adreian, a distanee of 33 miles,
and It took four hours to cover [t
- e
AT THE BOTTOM OF THE OCEAN.

The temperature at the boitom of the ocean is
nearly down to the freezlng point, and sometimes
actually below it. There 1s a total absence of light,
ag far as sunlight {8 conecerned, and there i3 an
enormons  pressure, reckoned at about one ton to
the square Inch in every 1,000 fathoms, which 15 160
thmes greater than that of the atmosphere we llve
in. At 2,500 fathoms the pressure is about thirty
times more powerful than the steam pressure of a
locomotive when drawing a train.

Send three one=cent stamps for §=color
PICTURE OFLINCOLN PARH ERIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT
Monadnock Block, Chicago
Tol. Harrlson 1104 Cable Address “Stebbings™ DMrectory Code

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in , Divisions

A convenient aud ical instrument
for those who nse Primary and Btorage
Bamerler. Ity reoge will sover two celis of pelmacy or one
ool of Btorkge Dustery ; s Dean Brar o lisreadings. Nops
ramorubls wils on streng contsd poits. . . Price 'I,‘

ﬂﬂﬁﬂﬁfﬂ[ﬁmmﬁ.m.mﬂﬂﬂm

ROBERT VOLT AMMETER |

Gua ran tead

Forwarded prﬂpnid, including
case, npon receipt of 34.50
3-VOLTS I SEND FOR
30 AMPERES CATALOGUE

THE ROBERT INSTREUMENT CO,
B0 Bhelby Bt Detroit, Mich,
—

FOR SALE.

Two useful patented articles just the thing for mail order buai.
oesa, Will sell o place on royilty. For particulars address

C. J. NACHTRIEER
401 Preacott St., - = Toleds,Ohio

Q.

wWHITE
ENAMELED

s g i

--I"'.JII.H.FET 1] 60

STEERE,

=GO
Clark
Btreet,

- Chicago

[“WE ANALYSE EVERYTHING”

AT REASONABLE RATES
Bhould you want to know what is contained in any
préparation or product, addresa
THE ELLSWORTH LABORATORIES
MAX D. BLIMMER, Fh. D,
357 DEARBOEN STREET,

LETTERS

CHICAGO

Leading Law School
In Correspondence
Instruction

LAW rtonth Yose

Pre for tho bar of any state.  Improvoed
met! ﬁ'ﬁr F::at rSctLrgl-l.oomb nln:thﬂTmBml.

STUDY

Lactura and Oase Book methods. roved hy
the bench and bar. Three Courses: ﬂﬂﬁ:"iﬂ'. Post-
Graduste and Business w. & One-Price

Behool. Write mda.uur Cab;:;gu? S
Ch Carres e ol o w
o aper Block Chicago.

Please mention Popular Mechanics

=] N

WATCHMAKER.

EARN WHILE YOU LEARN. Sepd for our Book Free.

ar.”. Postal will do. Btonu'nﬂchool of Wntchmnis ing,
Fopalar Meckanicn,
when writing Advertisers.

Globs Bldg., Bt. Paul, Minnesota,
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FairbanKs-Morse

Jack-of-all-Trades

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

Y 1t is sent all set up and ready to run.

Awarded Gold Medals at World"s Fair, 1004

Cuf ont complete advertisement and send fo

FAIRBANKS, MORSE @ CO., Monreoe St., Chicago, Ill.
WP H.F.

Flasesend me illustrated Catalogue No. H4490Gasoline Engines. 1 may want
Engine to run
Name

Street No.

State

MOVING PICTURE

Machine Castings for $10.00 to make

ll.ITI.'IHIIBII.E AND MARINE MOTORS

EIMPLE,
COMPACT and

POWERFUL | | complete machine, order at once,
Buh miadarial. ZUELCH ® C0., ¥N2¥ 23w treey
! & 1. Send for Catalog. F 0 R 5 A L E
") e s .| || A BUCYRUS EXCAVATOR
- - 2 71 W. MoarosSt.,
1,2 & 4 Cylinder 4, 8 & 16 H. P, Chicago

A Standard Gange Bucyrus Steam Shovel, fitted
with 82-foof boom and a l-euble yard “Clam

-
= = 1 Shell™ Bucket. Machine is complete and In A1l
asu Ine ngln as and condition and can be shipped io destination on

its own trucks., Loecated South. Priee $35.200.

C A S T l N G S Specifications and Inspector's report on request.

ALTO, MARINE and STATIONARY
ARE you In WILLIS SHAW - MACHINERY - CHICAGO

the mar-
ket for Gaso-
line Engines
or Acceasor-
ies? We con

g Yo and Experimental
Egrtthaguiiiﬁ:: Work. Inventions de-
Write us. veloped cheap. Send

Booklet on Request. I sketch or drawings.
L. W, GILLESPIE & COMPANY, maRioN, IND, I ZUELCH 2 Co., #Eé.gag?xl::rﬁ;,

e

o ‘
A Good Powerful Engine for Marine
Bervice 8 thae

IN PLACE OF LUBRIA

OIL, USKE . . .
(The Water Lubricant)

A heavy oil to be mixed with 20 to 25 times its bulk of

cold water for Boring, Tarning. Tapping, and Automatio
Machines Work. e
Ask for Frea Trial Lot.

FOOTE, FIER!OH [+ Y Eﬂ'.
80-84 Fulton Street, - W YORK

".."] L.u o) ]I..I" J'l 1|:|.I.L-.l IR |_J|L alog on request FREE arlow,s Peﬁm m
Sarvent Marins Engine Whs., 22-24 W. Randolph 51., Chicago J

THE MOST DESIEABLE LATNOH QANOPY
AND BTORM COVER EVER MANUFACTURED,

KEROSENE OIL ENGINE Adicetntia sl Siobsiitan. s Tor CRbSloR.

Btationary, Marine, Portahle. Send for eatalog HARLOW CAN co. psville, ¥Wisconsin
Int'l Power Vehicle Co., 381 Dearborn St., Chicago ok o] san

Please mention Popular Mechanics when writing Advertisers,
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OTTO ENGINES
1] Economy is Wealth /~—==

T If you knew that one engine wounld do your work on less fuel than

another, you would purely ehocss the mors aconomical ous. Thous=
anda of ueers have declded in favor of the Otto to their everlasting
profit. We have taken part in many competitive teats and never failed
to show a 10 psr cent saving over the competing engine. In most

T cases we have done the same work on from 20 to 83 1-3 per cent lesa
fuel. The first cost of the “Otto" ia a little greater but you get it all
back—and mora,

! 077D GAS ENGINE WORKS. Phila. Pa.
STANDARD OF THE WORLD

TRAINING THE FACULTIES, L
T

()

(- e I

Nikola Tesln was talking about his student days
at Prague., I pemember well at Prague,' he sald,
“an old professor of great originality and acumen,
This professor lnsisted on the value of a free use of
the perceptive facultles, and he was alwava polnt-
Ing out the need for this use in strange “'ﬂ}'ﬂ{ GET OUR PHI]FIISITIIIII

“One day, on arlsing to lecture, he bhegan: ‘“Gen- and 1905 catalogne.
tlemen, you do not use your facultles of observation Wuﬁr?uﬂﬁl:;ﬂﬂémfmﬂ;& u:,r,g,'ﬂ}lﬁ- Co.
as you shonid,

“He Inid on the tahle before him a pot, filled with
gome  vile-smelllng chemical compound—a  thick,
brown stuff,

“ “When I was a stodent,” he went on, ‘I did not
fear to use my sense of taste,’

“He dipped his finger deep Into the pot and then
stuck the finger in his mouth.

“ “Taste It, gentlemen. Taste It,' he sald, smil-
ing grimily.

“The- evil pot passed round the class, and one
after another we dipped our fingers In It and then
gucked them clean. The taste of the thick brown
compound was horrible. We made wry faces and
gpluttered. The professor watched ns with a grim
smile,

“When the pot was finally returned to him, his
thin lips parted, and he gave a dry chuckle,

“*T must repeat, gentlemen,” he sald, ‘that you
do not nse vour faeultles of ebservation. If von had
looked more closely at me yvou would have observed
that the finger I put In my mouth was oot the one
I dipped Into the pot.""—Canudian Machinery,

B

“Popular Mechanies I8 one of the most satisfoac-
tory family scientific journals poblished."—W,. H
Clay, publisher Church of the United Brethren. G

hasolene Motors £ Castings

GASOLINE ENGINES
Vertical and Horizontal, 14 to
15b.p. Stationaries, Portables,
Pomping Outfitsand Sawing Rigs.

Che MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

1 to 756 H. P.
128-138 Mott St. = New York

15 Days’ Trial
on this Engine
B ot ) thioe 1,000 s oy

£ Chi . Bpark Pl gunranteed
for 865 days, $1.50 each.

Second.Hand Engines all Sizes

J) McDONALD & ERICKSON,
36 West Randolph St.. Ghicago.

IMPORTED IMITATION

DEDION SPARH PLUGS 0 Eant
JUST NOW = = - 4 each

THE MOTOR CAR SUPPLYCO.
1427 Michigan Awve., Chicago, I1l1.

Bargains

IN MOTORS

g A complete line from 1% to

: b, p., for Bicyols, Auntomohile,
Marins or Btationary. Also at-
tachable motor outfits and Oom-

pleta HGTUR-GYE};EE» Bend
slamp for catalogue.

: =| STEFFEY MFG. CO.,
bBrown and Fennock Sts., FPhiladelphia, Pa.

4171l §7. 50
PEERLESS ELECTRIC CO.,

New 1905 IMPROVED
MODEL NOW READY
Now 18 tha time to make that motor-
cycle and have it ready when warm
weather comes. We also have 2ig
141-143 So. Clinten Bt., H. I, castings, send for catalogu g

"Phone Main 1025 Chicago ' EUREEA MFG. & SUPPLY C0O,, BT. PAUL, MINN.
Please mention Popular Mechanics when writing Advertisers.

Electrical Repalring and Construction
BEND FOE BARGAIN BHEET
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IS YOUR BOY WASTING HIS TIME 7]
IS HE MAKING EVERY SPARE MOMENT COUNT?

WERITE NOW.

Department X

F you want your boy to keep happlly busy at home, write us. Wae will send Fres our
Illustrated Catalog to examine and show him,
will you. It will illustrats fully our
tocls furnished by us—not toys—T
of HIGHEST-GRADE TOOLS included In the scholarship fee,

Don't put the matter off.
aarnest thinkay and a worker of your boy. It will give him embition and bring out his
natural bent, The education thatskills the hands while it gultivates the brain forms the
best posaible combination of theory and praciioe.

OUR COURSES BEGIN EVERY DAY TN THE YEAR.
AMERICAN MANUAL TRAINING SCHOOL

He will be interested at once and so
lan for TEACHING MANUAL TRAINING with
OLS. A splendid hardwood bench and sst

Write at once for our booklet. The course will make an

40 Dearborn St., Chicago, nl;l

WESTCOTT SAW CLANP sl . 3 e

mer. The priul iu llLl]l.. OEPrEES pmpl-id.. our money re-
turned if pot satin .ztom

Genearal lanuf;etuﬂng Co., 8652 E-nokm.ﬂhlmn

Il}nl- 1"'ill..
GENUINE
Artn-tmu Brocks

WE WILL SEND YOU 8

Qo8 Bre Oty | oe handling plpe from xwlmh-
ON RECKIPT OF $10.50
Bend for Catalogue of Complete Lina,
ARMSTRONG MFG. CO,,  Bridgeport,

W PLUMBING BILLS

Lnﬂ'ﬂ them by nlrl.ns'“lr'lght prices for sup-
SUPPLIES AT WHOLESALE

You save 200 to 409 on every article. Highest
L] lndlinammplem

illastrated rumr?
all particulars. Write for it

B. P. KAROL,
220 W. Harrlson St., Chicago,

BE YOUR OWN BOSS

MANY MAEKE §2000 A YEAR
¥on have the same chanes, Btart a Mail Ordor Business at home.
We tell you how. Money coming in daily. Enormous profits.
Lverything furnished, Write at once for our “Btarter” and FREE
particulars.
P. M. Krueger Co., 155 Washington St., Chicago, I11

Conn,

WHEN IT PAYS To BE IN DERT—GO0D AD-
VICE TO THE YOUNG MAN,

Every young man should be in debt. Not in debt
to his tailor, or his landlady, or for a bar bill, for
that elass of obligation does more harm than good,
even If he does pay within a reasonable time. It is
well; though, to be encnmbered by some real estate
mortgage; not a burden which is going to become
a drain to make life a drodge and a call for every
gpare penny, ot one which will have a tendency to
make him select his pleasures rather than drift Into
them for want of any other object in life,

Most young men do not see much to gain by sav-
Ing a few dollars each month from their salaries,
and they fall Into the habit of letting it all go. A
gmall partial payment Investment in real estate, en-
tered Into at 21 years upon a basis of 10 per month,
with the natural additlons he would make having
once become Interested, will amount to o very snug
little equity by the tlme he §s 40, The same will
prove true¢ from an Investment in endowment in-
SUTANCE,

A man usually determines at 40 whether hig life
is a business success or faflure. If 9 success, the
little acenmulation which tanght him how to shut off
foolish expeaditures has probably been the secret of

success,  IFf a fallure, the fact that he has o soug
little sum in eash or its equivalent, will be found
a very pleasing reflection.  The payments all come
during what may be termed his best producing
years, and are rarely a harilship. The mistake is

frequently made of golog In too deep, particularly In
real estate.  Anxicty to make n fortune gquick in-
stead of accomplishing a commetenes has roined many
carcers which under the plan of gradaal aceumula-
tion wonld have been both suceessful and brilliant.
A heavy load means both phyzical and mental strain.
No man ean afford to shut off his pleasures and
recreation altogether. He needs both the soclety of
women and the companionship of men, ns well ag a
class of recreatlon which will keep his mentnl facnl-
tles clean and agetive, No one can affond to starve
the mind and heart to feed the pocket. BEvery life
needs laughter as much as the rose needs the sun,
and every life needs some rezponsibility, some re-
strictlon. The man with an investment, no matter
how small, sailg under control, he with none merely
drifts. Good Inek may drift him into harbor, buot
the chances are against It

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 particulara.

POPULAR MECHANICS CO.

e
Please mention Popular Mechanics when writing Advertisers.
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We Carry at All Tlmes

A complete line of Goods

USED AUTOMOBILES

Write us about how much you desire to pay
how many passengers you want to uarry a.nd
how fast you want to travel. : : : :

We will submit cuts and prices. Our raf-t--n:t-- are
Dun or Bradsireet or any banKk in America

C. A. COEY @m CO., 1327 Michigan Ave., - - Chicago, 11l
‘“.'lI.'II."In“.'I.'Il\\I‘I.'l".'In‘-'I.Il‘l.'I.l‘l'll\ll‘I.“"l‘l."l‘\‘.l.'ll'I.'ll'l'li.'l-‘;‘-\“I"".I'll‘l.‘l‘l‘l‘l“‘\“l““l“l‘

_,_
o L
I L v
1 L

}.I\.l'l.'l.'I.\Il“““““‘“‘l“‘l‘l‘
\'l.I'Ill'l‘ll“lllll‘l\ll“‘l“\"l.l’l‘l

WATER AND DIGESTION,

Few know the great part water plays In the act Reduced to
of digestlon. Water forms ninety-nine parts out of
one hundred of the sallva used in mastleating our 1
food; ninety-seven parts out of one hundred of the 22 hv P-
gastrie juice in the stomach are water: the bile is . . (1)
elghty-seven parts water, and the panecreatie Julee ”tht[e Glant

nipety parts water. But for the agency of water, not
one of the changes that constitute digestion could GASOLINE ENGINE

be earried out. This necesslity for water in the ani-

mal economy explaing some of the disastrons con- _%Tu Our
sequences of conducting drinking water through lead =
pipes, as the slightest trace of lead regularly fm- ﬁ U'__: Fﬂl‘ﬂ:l.l.’.l'
bibed will ruin the best digestion. s = Price
- ol o $105.00
N g3 Agent's
—-= L
E 5 3 Price
IT WILL ' ol $125.00
R
PAY YOU, S53 and up
“s 3
= o

[ =
Handles
All
Grades

and
Kinds

: of

& | Lubricating

BINGLE SQUARE CABINET

NO WASTE, NO OIL - SOAKED FLOORS
Lt e — - T

The “0OILER"™ ja exactly filled
AT ONE STROKE; there is no
overflow.

Fifty Different Styles, Send for Catalog XII.

—_— —— ——

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

Dun t Buy Any Eng:ne

until you have fully Investigated the merits of
this exaallent “Littls Giant,” 'We can satiafy
you at a saving of onesquarter. WERITE TO-
DAY FOR ENGINECATALOGURE, Bentgratia,

Montgomery Ward @ Co.
CHICAGO

Please mention Popular Mechanics when writing Advertisers,
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A Roth Motor will Drive Any Kind of a Machine Tool

No ahafting, pulleya or belting to maintain, The motor running any machins not

in use gan be ahut off,

Considering Economy, Efficiency and Design, the

ROTH MOTOR is beyond reach of competitors.

Belf-olling, nolssless in operation, free from sparking and automatio in ita apaed

regulation at variable loads.

Write us of your motor wants and we will send [llustrated catalogoe free,

ROTH BROS. @ CO., Manufacturers,

27-31 So. Clinton Street,

A BHoth Motor Drives this Hacksaw.

CHICAGO

Dynamo and Motor
Bargains

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

NO ONE

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

Send us your inquiries.

Guarantee Electric Co.

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

CHICAGO

SAYINGS OF THE LATE PHILIF D. ARMOUR.

Good men are not cheap.

An American boy eounts one long hefore his thne
to volre,

Give the young man o chanee; this is the country
of the young.

We ecan't help the past, but we can look out for
the future.

Hope 18 pretty good security to go to o bank to
BOFEOW money o,

A “sit=-down method"
age of aggressivoness,

There iz pothing else on
procrastination In deelslons,

A man dorg pot necessarily have to be g
to have good, hard sensce.

An Indiscreet man usually lves to see the folly of
hiz ways: and If he doesn’t, his children do.

A man should always be close to the sltuation,
know what he iz doing, and not take anything for
granted.

There 12 one element that is worth [ts welght In
gold, and that 1s loyalty. It will cover a multitude
of wenknesses,

It s an easy matter to handle even congested
controversies, where the spirit of the partics Is right
and honest.

The trouble with a great many men is, they don’t
appreciate thelr predicament until they get into the
quicksand.

When vou are striving to do that which Is right,
be courteons and nlee ln every way, but don't get
“turned down,'

The man who wants to marry happlly should plek
out a good mother and marey one of her daunghters;
any one will de,

Do you soppose that with an englne llke this T
pould afford to put anything into the boller that
wonld make the maochinery run wild?

wont't do g minote in this
parth =20 annoying ns

lnwyer

CAEDOLinE RECULATING

THE &

Turner

from 10

are the most advanced type of Automatie, positive
feed, increasing the speed and power of a motor

engine speeds and under all atmospherie conditions.
The air as well s the gasoline can be regulated
at will of operator.
gravities of gasoline at double the price of common
a8 is the case with all others,
We manufacture two styles, with or without con-
trol, for Automatic or Marine use,

THE TURNER BRASS WKS,, 55 N. Franklin 8t. CHICAGO

““1905” Carburettors

to 25 per cent. Gives perfect mixture at all

It is not necessary to buy high

Write for prices.

L S
I'lease mention Popular Mechanies when writing Advertisers.

L1 -
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Combination

“Union” sii® Saw

(Almost a complete workshop in one machine)

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

pxtra attuchments, rabbeting, grooving, gaining, dadoing,
boring, seroll-sawing, edge-moniding, beading, ete.

The heaviest, most substantial, aceurate and easiest runnlng
meaching of its Kind on the market.

Machines Sent on Trial, Send fer Catalog “A"

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

FOOT and POWER

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

SHEPARD LATHE CO.
Al131 W, 24 St., Cincinnati, Ohio

el 1-;_ i

TE A 2

e e

GREAT CENTRAL ROUTF DRILLS
BETWEEN THE aud

. for everybody. | ]
IA THE PORTSMOUTH- AND ROANOKE Many stvicaand | sl
RAIL ROAD AND THE CHESAPEAKE gizes, If in the |
BAY STEAMBOATS.

rdna.rtgl.“ write t.{‘.:,

EEOTIPLIVE T p
HROUGH rrom HaviFax n.c. 7o N mmmh
York IN FORTY ONE HOURS

peine THREE HOURS IN ADVANCE

OF ANY OTHER LINE, a80 THis WiTH-

OUT A MOMENTS NIGHT THAVELLING oN Rais

Roap soutn of Pitapeupaia, ano WITH-

QUT THE LOSS OF SLEEP—Thaus:

From Halifax to Portsmouth 6 hours.
“  Porismouth to Balii yore 14
“ Balinoreto Philadelphia 8 ¢
B Phidadelphia to N. York § **

FOOT and POWER

LATHES

%tﬂ 16 inch awing.
nilt for service.

High Grade, Low Prlea

Accurate Tools
CATALOGUE FREE.,

SEBASTIAN LATHE CO.
107102 Gulvert Strost
GINGINNATI, 0.

-8 &
e *
Btoppages 36 L A T H E s
i = 9 to 13 inch Swing
41 Inl;t:tﬂp:?:l:‘ ‘:::thrnn rll-:n';p}' “::’f:r

I3 Leaves Halifax every Sunday, Wed send for Lathe Catalog and prices
nesdav and Friday ; Baltrmore every Mon
day, Wednesday and Friday—and Wash-
ington City every Wednesday Fare (rom

Halifax to Philadelphia, including every ex-

W.F, & John Barnes Co.
1K Ruby 8t., * * Rockford, I

pense (meals poiterage &c) §18. “THE MYSTIC" ELECTRIC
Office P. &.R.R. R. Co. Sent 10 any aidpess post pard
Portsmowth Va., May 26, 1838, ; Send for fiee nnt_alug‘fu Oc

FAY MARTIN CO.

1650 N. Clark Street Chicago 111, Dept. 3

Hﬁ : i I ;FJ;;::

Please mention Popular Mechanics when writing Advertisers.
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_
The Largest Factory in the United States for Manufacturing Metal Specialties A"

Write us for estimats on any artlele you want manufactured. Prompt apd carefunl atténtion given all correspondencs

FORT DEARBORN MFG. CO.

Manufseturers of Incerparated 1808,
PECIAL MACHINERY DIES, TOOLS, Ete. Also Blanking, Forming and Drawing of Sheet Metal
63«65 Crossing Street - CHICAGO

Screw Maohine Work

Gear and Cam Cutting surface and Cironlar Grinding
Val bl d Salable Patents § red.
.d.:rli:.:- :l-.':ﬂ Pltlnt-hili'l; -mi"’ t?nmml-l

PATENTS 35

SHEPHERD @ PARHER, PATENT LAWYERS

“Durin.: the past 10 years Mr. Bhepherd. of Bhepherd & Mr. ParkeronNow. 1, Ima,mlnad hia tion
ﬁaﬂ:ar, obtalned for us 8 great many important patents. a8 an examiner in the U. 8, Patent Officeto enter
nwﬂ?ﬂglﬁtgtm in hmn-lt;- mw'-rmt::- “t ing him to aony- this firm. Address

BETTIORA OL & pHtent atto
A BRI 210 Revenue Building . . WASHINGTON, D. C.

HALLWOOD CASH REGISTER 00.

FATENT APPLICATIONS.

MmO D E LS CHICAGD MODEL WORKS

179 E MADISON ST., CHICAGD, ILL

WEITE FOR CATALDRUE OF WODEL SuPRLIES

Applications for patents filed in the United States
patent office are elaszificd according to the various
arta to which the inventions relate, and are onch
fsslzned to one of the thirty-eight divisions in the
patent office, They ace taken up for examination in
eiach divisgioa in regular order of filing—those in the
WE MANUFACTURE same class of Inventlon being examined and dls-
poscd of, as far as practieable, In the order In which
the respective applications are completed. Sinee
some  diviglons in the patent office are froquently
months behind others in thelr work, it often hap-
pens that applications  progecunted hy the attorney
with the atmost promptoess in one division are fin-
ally acted apon long after applications filed in other

ESTABLISHED 1867

Matal Bpecialties, Dies, Tools, Metal Btampings of
all kinda, Berew Machine Work, Novealtiss, ato.
Estimates chescfnlly given. Send drawing or models.

Metal Specialty Mfg. Co.,
1874 W. Randeolph §t., Chicago

Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Enginesrd and Machinery Mirs.. (Inc.) 43 to 45 8. Canal Btrect, Chleago.
LONG DlﬁTﬂ.NﬂE ‘PHONE, MALN &30,

Established Over 30 Yenrs divisions have hecome patents, so that no general
P RI M ENTA rule ean be lald down az to how long It will take
x E to secure a patent, or even just how long it will

action Whenever on

Inventora’ Tdeas Developed. Clirculars Froe.

WMV, GARDAM & SOMN, (Incs.)
45-561 Bose 5t. New York

What Is Daus’ Tip-Top?

TO PROVE that Daus’ »Tip Top™ ia
; \, the besi and simplest deviee for mak-
4 y lng 100 coplea from pen-written

L] and S0 copies from typewritten orl-
ginal, wa will ship complete dupll-
- cator, cap slze, without deposit

s on fen (10) days'
$5 net

Peice §7.50 ftss trade
discount of 334 %, or
THE FELIX 5. K. DATS DUPLICATOR CO,
Dauos Bullding, 111 John St.. New York Clty

Novelties Made to Order

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

CHICAGO RIFLE MANUFACTURING GO..

tuke to obtaln patent office : Y
=———=AND MunEI‘ WOIRK =—— examination any elaim of an application is rejected

for any reason whatever, the applicant will be noti-
fiedd thereof, and the reason for sach rejectlon will
he fully and precizely stated, and such information
and references will be glven as may be useful in
judging of the propriety of prozecuting his applica-
tion, or of altering his specifleation or clalms, and
if after recelving sueh notice he shall persist in his
claim, with or without altering his specifieations,
the ease will be re-examined. If opon re-examina-
tion it shall be agalpn vejected, the reasons therefor
will be stated. The claimz of an application may
be rejected upon anything shown In a prior patent,
whether explred or nnexpived, or in o forelgn patent,
ar In o prioted publication.

Metal Stamping
We make Dles and Tools that will
turn work out cheaply., Write us—

11.21 SO. JEFFERSON ST.,
CHICAGO

e —— e
Please meuntlon Popular Mechan fes when writlag Advertisers.
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CATALOGUE FREE Td ANY Annnass‘
o pARTS q.:-

MODELs i IND GEAR&
r @ O ad

Unll:m Model Works, l'I;ll. 8, (lark 5t., Chicago

by employing a Wash-

PATENIS &t

WATSON E. COLEMAN,
Registared Patent Attorney

COLUMBIAN BUILDING, WASHINGTON, D.C.

‘Best Bervice

Save time and money

Advice Free; Terma Low; Highest Heferences;

LEGAL OPINION A8 TO VALIDITY AND
SCOFPE OF A PATENT.

Partles contemplating Investing money In patents,
or In patented inventions, before making any ma-
terlal ontlay, shonld have the valldity and scope of
the patent or patents carefully examined by com-
petent experts.  Many patents, for gosd inventions,
are worthless nps a protectlon agalnst Infringers, as
broad claims allowed in one elass in the patent office

may be anticipated and remdered Invalld by struc-
tures shown in other classes, |

Sinee the courts have uniformly held that the
clafms of a patent are to be read. not only In the

light of the speeification, hat also in the light of the
entire prior art, [t becomes o matter of skill, ex-
perienee and research to determine just what lmits
the court would be likely to fmpese upon a patent
clal,

To investigations and opinions of this nature Pop-
nlar Mechanics Patent Bureau gives most careful
attention, and their charges depend opon the eom-
plexity of the case, and the time required in making
the Investlgation and report.

REJECTED FPATENT CASES.

Many wvaluable Inventions are buried among the
rejected or abandoned applications at the patent of-
fice for which patents mizht be obtained: and Popu-
lar Mechanies Patent Burean has frequently secured
patents for (nventiong which had heen glven op as
hopeless by the inventors and thelr attorneys.

In such eases the Bureau [s ovdlnarlly willlng to
aceept a4 fee contingent upon gnceess in securlng the
patent, Partles desiring us to investignte such cases
ghould send us a letter to the Commizsioner of Pat-
ents anthorlzing us to examine their patent applica-
tions. If they find there i85 no chanee for a patent
they will frankly g0 advise the inventor,

A new presentation of yonr rejected application to
the patent office by a =killed expert will probably pe-
sult In a prompt allowanee, If the expert by careful,
consclentions study of your inventlon and the ref-
ereneeg has been able to work ont points of novelty
and advantage and then has defined these polnts in
the proper techunical manner and made clear to the
patent office by written or personal argoment.

75100,000 offered for one in-
veation; another.
Boolk “hw to Obtain a Patest™
and *What tolavest* sent free, Send
rough aketch for free report as to
patentability. We advertise your
pateit for sale at our expense,

CHANDLEE & CHANDLEE; Patent Attorneys
918 F Street, Washington, D. C.

It may give you s lot of
satisfaction

IEG%’I“YWH OWN

But it oftan proves an ax-
penaive Juzury and causes

We
Manufacture
Exclusively
for Others.

| more fallures than anything
- e¢lse conmectad with a busi=

MANY FIRMS

have besn manufscturing
for years.

THEY WERE SUCCESSFUL

in marksting their produoct,
and to all cutward appear-
ances were making s lot of
monsay.

THEY ALONE KNEW

. Let
Us
Act
As
Your

That s
Our
Business.

Kalamazoo, Mich.

that it took all the money
they eould borrow to keep
OUR MECHANICAL ENGINEERING DEPARTM'T
and plan of manufsoturing
proflte.
inhi 143=153
Hwhlgan llui'ﬂlt]' Wk, L
Yalauble Book on Patonta FRF_F Tella how tosscare
hem at low ¢oet, How tosell s Patent and What to
Solasle 0 135Sl U o Wi gt 6 Fatent Iatorme
| NEW YORE OFF1CE, 288 Broadway, New York City
e | ] oroaee——
and don’t know where to get it, write @ : : : 1 :
POPULAR MECHANICS
EXPERIMENTAL WORK FOR INVENTORS
1 b o in
Sl BTt .on Modeis, Booeia) Tools, Tn.
i FRANKLIN Bend for Illustrated Booklet 8
Model Shop| PARSELL & WEED, 129-131 W. 31st 5L, New York Gty l
" ==

up a good front,
will turn your lossea into
nvent for Profit, Gives Mechanical Movements In-
| O"MEARA & BROCK, Patent Altys.. 918 F. Streel, Washington, D. G.
you are in the market for any kind of mll:hillal'j'
Anything in metal from & single piece to a
ventions Perfected, Drawings and Dmm
SPECIAL

MANUFACTURING
Dies and Stamping
-=TO OR DER - -
SPECIAL HHCHINERY HODELS

EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardware Specialties, ete., Manid to
Order. Send Samples or Drawings for
Eatlinml s, Write for Dur Booklst.

THE GLOBE MACHINE @ STAMPING CO.

273 Hamilton 8t,, - Cleveland, Ohlio

Please mention Popular Mechanies when writing Advertisers.



THis WeEneH 18 MADE
&r B0 -Point Oraw
HEARTH DROP FoRGED
CARBOM BTEEL, Jaws
WiLL TAkE I8 10 8 -4 |
IngH Pieg,

%

Fi BT 0
PAY,

Best Wrench Made
For Automobiles

Has More Uses Than
Any Wreach Made Ofte HawKeye Wrench Co., Marshalltown, Ia.

PIPE WRENCH, THREAD OUTTERS,
Will Remove “‘Neverslip' and ‘Rowe" Calks

672

PATENTED IN UNITED STATES, CANADA,
SERAMANY AND GRAEAT BRITAIN,

FRANCE,
PATENTS PEMDING

Al

Buolts before and
after using the
Hawlkeve .

Mo, 200 Regnlar

HNo. 400 game as No. 200 only fo
Nickel Plated ¥
The dies in wrench for English
and foreign trade, furnished with
Withwor style of thread, if

This wrench should be in the tool box of every mechanie. Will be malled on
receipt of $1.00, Better order one today.

Manufactured by

CENSORED THE PHOTOGRAPH,

When the Russian censor gets through with the
forelgn magazines and papers, nowadays, they re-

gemble patchwork gquilts, A French familly In St
Petersburg had themselves photographed while read-

ing the eensored home journals and sent the photo- .

graph to a French magazine. The French publisher
acted as censor also and remaved the heads of the
group before reproducing the photo.

i i

BLOWN THROUGH €0 FEET OF WATER AND
AR AND SURVIVES,

Four men working under a high-pressore of air In
the tunnel now belng constructed under East river
between Brooklyn and the battery suffered a remark-
able experience a few days ago. East river above
the tunnel is about 40 ft. deep. One of the men,
Richard Creedon, had just discovered that the roof
of the tunnel was leaking, the alr escaping into the
river, and was trying to stop the leak with sand-
bags, when suddenly the whole roof was blown out,
and the four men with it. Bystanders say that
Richard Creedon was blown 20 feet into the air,
above the level of the water. All the men were
rescued almost Immediately, and though all were
bruized not one was serfously injured. It is the first
accident of the klnd where the workmen invoelved
have survived.

—*‘.‘-_—_—
TESTING WINE BY TELEPHONE.

The latest step in the interests of pure beverages
Iz the devising of a telephone apparatus by M.
Maneuvrier, of Frankfort, Germany, for detecting the
presence of water or other liguids In wine, Two
glasses, one containing what Is known to be pure
wine and the other the wine that Is to be tested,
are placed in the apparatus and a current of clee-
tricity i= passed through them. If the sample being
fested contalng aduolterants a soumd is heard in the
telephone and by moving an Index finger until this
gound disappears the operator is enabled to dizcover
the quantity of adulterant the wine contalns.

Chapin’s
Mechanics
Hand Soap

This soap is absolutely pure. heing mana-
factured frg:tho very {m:t of ingredien
and is adapted to the use of workingmen o

nll trades,

G. F. CHAPIN & SON CO.

READING, MASS,
AGENTS WANTED

LOOK FOR THIS PICTURE

L

ON EVERY CAN

—e—

DIRECTIONS ]

Wet the hands well before applying the
goap, then rub the soap in thoroughly umtil
dirtis loosened, then rinse.

Omne great featare of thissoap is the savr-
ing of time, & very important thing to the
workingman, It requires but two or three
m inutes to thoroughly cloanse the mostsoiled
kands, snd can be used with hot, cold or
salt water,

SEND 25 CENTS

For Sample Can

Please mention Popular Mechanies when writing Advertisers.
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NAME FLATES, TEADE MARKS

THE NULITE
Wt LAMPS

o Slore and Streest

Fom
LTy T g ——

ARC II.I‘..-‘UHINATI'JIE

TH0 Candls Fawer, 7 hoars 3 conts |

T :.‘l"-u ll.'lll'n‘
LhEIS Paurr prore

Tl-lt:. MEvERCORD CO.

v roEMEETRAN, e R T e

) DEEAI COMANIA TRAN hFEFI! 5-

HAMEPLATES TRADE MARKS AND DANAMENTS:-
ﬂmlﬁcfur 'IR-!N'EF[H wlunt:m filGN-i

e s rn-unlr.r-l n.h Bt Bl s gL it o

e i ....u.a".T.'r'E'-
IJII:I\. FTEEET LJ.IPI.. Ric, = o
ik ErLT kst uta iy anle T-I.Llll-ﬁ

ﬂ:lﬂ' hﬂl"1l’|’l’|‘|bf5ﬁ ll'lila r“

Clvil er l{tllu

$1. 00 EACH

TEANSFEE WINDOW SBIGNS
Sl
Furcmlr COTNers
dens,

==
G “ N s ‘i‘i’nte '.Eor circular.

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

“THE ELDRIDGE*
VEST-POCKET ELECTRIC FLASHLIGHT
is the leader of them all. ;
Brzeran Inraopocrory Pric 596
Postage lic. exira, ]
Hiaz eloth covered metal case; ——wwwer

nickel r.m‘!!l viEneE dry batteries.  Always Fead y—simply “'presa
tha hutton.” Gives mast powerful lighi. Lisg fyeq, Agls, wanted.

L. ELDRIDGE & CO., 3121 lodiana Av., Chicage. Dept. G

Mechanics, Stationary

Engineers, Farmers and
Factory and Shop Employes

CEMENT FENCE POSTS

5

L

Oheap as wood, and will last forever. Mude with simple
and nu:muiw Lo e, Fn'e Prm: Frost Proof, Wind
Frook, ubad—Cament wod Bazd W suppinst Weed o Lros

S Tt A1 MACKAY & CO., Commeree. Cotenge

Hera is just what ¥you
nead—a

. Good,
Battery Teiephones only §6 a pair Durable
@ Eﬂﬁ hgr‘évxé?t’té]:ﬂet o dry hﬁtsfriu. I;;El}ﬂt
a Ho ni (-]
VEST POCKET FLASH A i
LIGHTS only 60 cts, Eortase T otlowing T
S T TR EIGHT ADDITIONAL
mippliea, >
HERBERT E.SMITH, 9 Park Pl., Batavia, N, Y. L

Alligator Wrench, Wire Pllers, Wire Cutter (will
cut barbed fence wire), Hoof Hook i(can also be
used for a packing hook about the engine), Screw
Diriver, Berew Bit, Swedging Awl, and Leather

h. The blades are tempersd to withstand
hard usara and are made of the best 85 carbon
cutlers’ steel,

These tools are needed almost every day, and

l T d t 530 27 you cannot afford to be without them,
urned Ou l. i
med Vut 501,27 Price $1.25 Postpaid.
San Lol Bav, Geo. P, Grawferd writes, made §7.00 firat Do not delay but send your order TODAY
Rusinesn ensily lenrned. We Teach You
JFree—No Experlence Required. Erers.
——No Wy or bumbeg. (utlia il sfzes. Ever
“ihing gunranteed. LET U START YO
G mbined Foot, Hand
and Power Hammer

ME wrelers 2L |

. HJB Jll!?'ﬁ BOLD or REH’T‘EI&

L .&H"ETBERE At FALF MANUFACTURERS FRICES
e allﬂwmz r\ental to apply on price. Shipped with
hﬂl‘l mﬁz of examination. Write far lataloguie
ITER EMPORIUM, 202 LaSalle St. Chicrn

d.i.y‘.‘ JIJEE :I:Irl!:h }u;mr, -l-hmlu.q-hn!naniir make $5.00
ntin| ol Frr w
b degﬁﬂf.l profit :;:gi:!‘ﬁ l:ﬂllil.i:‘"fhrl:t:?gl' ﬂ.‘ﬁl‘lil Wanted
Devine Specialty C
S S evine Specialty Co.
in plutiog, Heavy Plate—isiest prooesa 842 State Life Building, Indianapolis, Ind.

Write tod !'h Catalogue,
¥. Ern:r.i Ll::l..nl'lllln: F nrl:l::' gﬂﬂ‘lﬂﬁ:ﬁ" L1 :

- crst (" gy

:" m J.. L p- CD| :E:;I‘:’ -

y ThisELEGANT Watch$3.18

Baffotn 3o buy & watoh out thls out amd send o us with

Four name and I-ubﬂmq mlli uid%ﬁﬁggmg
fur sxsmilnation & "

c"nngluun G. -m;gﬂ wiem wind and

LY, siem el filled -1I-I: rhbl:r:l'nhd movement and

i nuu.r,ud:i sorrect timekesper: with long Gadd

* P imtedl ghadm for Ladles oF vl phalo for Gents.

5 m eonglder 1t squel to sey §35.00 GOLD

, FI'EED “1“ng?mt:dh 20 Tllﬂﬂ

o T

pesbill S AT

[ &) £ want "l rall

giurlg 6. Mew prin. : B 0. FARTER & 00, :LI-'.I Tos Quiney i, CHICAG,
pla.

_hllnl':r:!'lwl: urers' t;{

Fitory foreals, Write
for full deseription to Tﬂls Hmlcll— PIG ':E“:guh":‘l?‘#;h;frt 1;{?}‘ P;I'Hj:itrl‘l
this cute little porker than sny-

The best helper o

THE HANDY Mo et i ot . £
alin awhile ha sques's, then sollapass,
TOOL CO. " vt up theshus vih < as ik o 1
‘ * Bellevyue, 0. ';l:ih?b:;{lr‘:qwh%;?dpj::m?:;':Tt-::‘;r::
- b, [ sad gar big har C. Lague.
g ' Box 40
W. H. MILLER SUPPLY CO., 739 £, 4th st., St. Paul, Minn.
=T

e
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SCHNEIDER.—Care and Handling of Electric Plants, $1.00
BOONRKS

DAHLSTROM.—Fireman's Guide to the Care of
Cc., —m— Boilers =+ « =« =+ + .50
NORRI'E.—Induction Coils and Coil Haking for AN
Purposes =« . - - SI1.00
CROMWELL.—Easy Lettering for Draftsmen = « .50

JUST OUT.—The most complete set of Wiring dia-
grams and circuits yet published. Limp Cloth, 50¢.

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

on Elsctricity, Me-
chanicea and other
gubjects. HSend fer
price list FREE.

HOW TO RUN EN-

GINES AND BOILERS
by E. P, Watson.

Written In plain lang- SPON @ CHAMBERLAIN
o -4 s fuly. tlus- PUBLISHERS OF TECHNICAL BOOKS

7.000 COPIES sOLD $1.00, Postpaid Dept. PM, Liberty Bldg., New York

ROYALTY PAI D and Muslcal Compositions BOOK REVIEWS.

We arrange and popularize R

ON Pioneer Music Pub. Co.,(Inc.) | ELEMENTS OF MECHANICS. By Mansfield Mer-

SO'NG Po EHS 263 Manhattan Bullding, riam. Cloth; 12mo.; 172 pages. Price £1.00. John
CHICAGOD, 1L, Wiley and Sons, New York.

This book eomprizes 40 lessons for beginners in
engineering and attemptz to apply the bhest meth-
ada of applied mechanics to the development of the

fundamental principles and methods of rational me-
The New I chanies. The book makes constant appeals to ex-

perlence as the best master and glves many nomerl-
cal Hinstrations and gquoeries and problems,

Pupulnr Mechanics

MODERN GAS ENGINES AND FRODUCER

GAS PLANTS. By R. E. Mathot, M. E. Cloth;
PREMIUM I IIIS 300 pages: 1756 Hlustrations. Price $2.50. The

Norman W. Henly Publishing Co., New York.

To assist the gas engine designer, user and en-
gineer to a perfect understanding of the construe-
Fully Illustrated tion, selection, purchase, Installation, operation and

w Read maintenanee of gas engines Is the purpose of this
Is No L4 book, and it's object has been carefully and thor-
oughly earried out. Ewvery part of the gas engine

B 0 0 K s F 0 R M ECH A N I CS' s deseribed In detall In a clear, terse manner, the

text belng further elucldated by excellent diagrams.

There are also helpful suggestions as to the purchase
ELECTRICIANS. ENGINEERS of an engione, its installation, care, operation and
remedies for pertarbations in running an engloe.

SH OP T 0 0 L S 0 F AL L KI NDS Con=iderable space ig given to producer gas, its gen-

eration and utilization.

SPORTING GOODS, WATCHES, ETC. BROOKES' AUTOMOBILE HANDBOOK. By L.

Elllett Brookes, Flexible hinding; 325 pages;
numerons illusteations.  Priee $1.50. Frederiek J.

" . Drake & Co., Chicago.
Something for c"'crj’bﬂd}’ given for The simplicity of this book will appeal to all own-
one Or more mnew subscribers ers and operators of automobiles. It inelodes road

troubles, motor troubles, earburetor tronbles, ignition
troubles, eluteh troubles, and starting troubleg—all
ADDEEBS the annoyances that are apt to hefall the automo-

bilist at any time. With a practical handbook with
P O P 11 lnr M ec h a ni CcCSs him, many of these troubles can be overcome in a

few minutes and much delay may be spared him.
JOURNAL BUILDING, ¥ CHICAGO |

BOILER ROOM CHART. By Geo. L. Fowler, SBize
14x28 Inches. Price 256 cents. The Norman W,
Henley Publishing Co., New York.

The construction and arrangement of the best
D WIN STUDENTS NEED type of boller plant is shuwﬁ by this educational
THE DRAFI'SMAN chart, and every part has a reference nomber which

corresponds to the nomber and name of the part
25{: fﬂr 4 mﬂnths—CIE\fdaﬂd. Ohlﬂ- in n glossary printed at the sides, The pames of

BUBIERS POPULAR ELECTRICIAN 50c. per year
ELECTRICAL BOOHKS for Beginners. 10c, 25c, 50c.
Sample Copy and Catalogue FREE

Bubier Publishing Co., Dept. 3, Lynn, Mass.

Please mention Popular Mechanices when writing Advertisers.




ELEMENTS

MECHANICS

(JUST PUBLISHED)

Forty Lessons for Beginners
in Engineering

By MANSFIELD MERRIMAN
Professor of Civil Engineering in Lehigh University

12MO, 172 PAGES, 142 FIGURES

CLOTH, $1.00 NET

-DESCRIPTIVE CIRCULAR UPON APPLICATION...

JOHN WILEY @ SONS
44 East 19th Street, - . . NEW YORK CITY

more than 200 parts are given. The equipment con-
gists of water-tube boilers, ordinary grates, me-
chanical stokers, feed water heaters and pumps.

GRINNELL'S HAND BOOK ON PAINTING. By
V. B. Grinnell., Memorial edition; 180 pages: pa-
per covers, Price, 50 cents. The Woestern Painter,
Chiecago.

Thizs book 1z generally conceded to be one of the
most practical works on paloting in existence.  All
the profit from thls memorial edition iz to go to the
support of the anthor's aged widow, who was left in
straltened circumstances,

ALTERNATING CURRENT MACHINERY. By

William Esty, 8. B, M. A, Cloth; 425 pages;
numerons  illustrations. Priee £3.756. American
School of Correspondence at Armour Institute of
Technology, Chicago,

The beginner and the so-called practieal engineer
iz the person for whom this book is primarily in-
tended. Its purpose I1s to glve him a working knowl-
edge of alternating current apparatus, & that he
ean install and operate it. To study this work one
doeg not need to be a mathematiclan, as It contains
no mathematice beyond the simplest trigonometry.
The reader is assumed to have some knowledge of
the slmpler laws of electricity and magnetism, how-
ever., The book contalns a great nuomber of {llus-
trationg, and a large variety of examples and numer-
leal illustrations.

CATALOGS RECEIVED.

“The Hunt Nolseless Conveyor,” iz the title of
Catalog No. 053, issned hy the C. W. Hunt Com-
pany, of New York. The catalog treats of varlous
methods n=zed in handling coal and ashes and glves
Illustrations of a number of installations.

Please mention Fopular Mechan
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AS A SALARY-RAISING PROPOSITION
.+« TULLEY’S BOOK RANKS FIRST...

All the engineering information you should have;
all vou really meed 18 contained In this book in
practical and concise form,

vlain,

TULLEY'S HAND ROOK ON ENGINEERING
is a complete library covering the subjeet in all
itz various branches, and contains 990 pages,

$3.560 i= the price, and it is =0]d with the un=-
dergtanding that it may be returned if not satis-
factory, and your money wlll be refunded immea-
diately.

The fourth and last editlon is now ready for
diztribution. Ot of 17,000 bhooks sold only two
have been returned. This fact speaks for itself.

CUT OUT ANID MAIL TO-DAY

H. 0O TULI.FY & CO., Wainwright Bldg., Bt. Louis, Mo,

T necept your offer to send me exprees Ba-epald one of Tu]]ar*l
Hand |:u:r & on_ Engineoring, price 3.5, and encloss a8
firet payment. The balance, £1.50, I sgree to remit in 50 cont

monthly installments, money or express order, or stamps,

e e e e R T R R e R R e e A A R B &

Btroet o BOX MO oo swn s s s as s i os e s s i s

il T IR < A R B el P s i
P M,

ELEGRAPH

Telegraphers’ Penmanship and Typewriting

COMBINED 1IN ONE TUITION

We are unable to mest the demands of the rallroada for our
graduates. Poaltlons guaranieed to all our students. Send
for catalog.

The Chicago Railway & Commercial Institute
97 Washington St., Chicago, Xll.

m—

Engineering [t

lete and short conreses, 'I'hnmughlye ippad engineer-
ing sﬁgm Shop work from the beginning. Short

courses in Btmﬁand Flectrim] ﬁl}‘mﬁ_ﬁg-&fn m:pt-"nmp“ia{!w
il alsctrlenl courses Meetlon eourse In whish Inkeresied,
HIGHL&ND I’ARE 'EULI.«EGE Des Molnes, Ia.

A School
Within Itself

Hpace will not permit our tolling
vou mil about this book, but better
at:lli we give you achance to eramins
it for yourself by our offer to refund
money i book s not satisfactory
n examination, Uwnder thiz offer
dpioa have been sold and guld
1'v4.'.-1'+ and ont of this numbear m.= nva
refunded for only $ copics.
aré ninoteen chapters, mrr:ln
from the fundamental princi
ﬁ]ﬂct.rhitdy throogh, the art to the
finighed dynamo and chapter devoted
to the &_Iac'trlc nutumnh:]e and bat-
torioa ntaing ndictionary defining
1,500 words.,

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

&unt

ice wwhen writing Advertisers.



“Want” and “For Sale” Ads, 2 centis per
word, payable in advance, Heplies may be
sent to o namhber, care Popular Mechanies
and will be rnrwurded prompily withon
extra charge.
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FOR BALE—At once, 1 sét Bteppey motor cast-
ings, 1% h. p. and extras ready to finlsh; partly
finished. Priee here $3 cash. Jobn L. Peacock, 182
W. Falr St, Atlanta. Ga.

FOR SALE—Y and 1-16 h. p. dyvamo castings.
Photo for ht.t]l]]] Hoy AL Cribfleld, Lincoln, 1L

“SHOP NOTES"—Paper covers 50 conts. Popular =——— - =
Mechanics. MISCELLAHEQUE
AUTOMOBILES. EMPLOYES and Watehmen's Recorders, for re-
— ——  cording arrival and departure of t'mrrhi:fi'ﬂ. llllltl the
FOR SALE—Orent Buckboard, 4 h. J., with night watchman's trips.  Illustrated —catalogues
starting crank instead of strap, good as new and in free. R, E. Kimball & Company, 274 Wabash Ave.,
ruuning order. Getting larger wachine, §200 eash Chicago.

takes it. Chas. Archibald, East Palegtine, O.
for 2550;

§500 MICHIGAN AUTOMOBILE, e W,
motoreycies cheap, €. 1. . _Buker, Su!cm. .

CHAUFFEURS WANTED—We teach ambitious
young men, by a system of plain amd practical eor-
respondence lectures, illustrated by photographic re-
production, together with seale working drawings,
showing how o balld aptomoblles, and we follow
this up by teaching our pupils how to operate a
large tonnean touring ear on the road. Our system
eables any man of modernte means to perfect him-
gelf In this pew aml promiging field, and they are
able to retain their present posiilons ontil qualifed
to fill o Detter one,  Oor instroction will gualify
you to earn gt least from £156 to $£25 weekly. The
Inereasing activity and Ioterest In gutomoblles  is
remarkable. Factorles amd garages want men fto
demonstrate amd sell automobiles on 4 stralght sal-
ary basls, Private partles woart competent chaof-
feurs, nwl the work is pleasant, agreeable aod In-
gtructive; often leading to extended treips abroad
at a pgood salavy. This s your opportunity. We
Flve you pravtleal Insteactions and follow them up
by actow] road work, Our terms for complete course
nre £10, payable 82 down and 22 weekly, As soon
ns you have completed your course we wlll izszue a
certificate which will be worth money aml a good
wsitlon to you If ven are earoest and ambitioas,
cLaren Automobile Instruction School, B4 N. 13th
8t., Philadelphin.

) BLACKSMITHS.

Be n Master Mechanie and export steel worker by
using Toy'a Treatlse on new steels explaining how
to work them with 75 new methods for working all
diffienlt jobs.  Ten reeciplts for making rour own
componunids for welding diferent kinds of steel zolld.
Thermite welding fully explabned; also two colored
too]l tempering charts; chart A explainsg all annealing
and hardenfug: Chart B explainsg both sclentifle and

Iain tempering to a standard.  All the above for

1.00. Valuable spmples feee. W, AL Tor, Sidoey,
Ohlo.

BUSINESS CHANCES,

FOR SALE—Foumiry and machine shop in town
aof 3.06); central Mipnesoia, Well equipped for re-
pairing andl manufpeturing,  Nearest ecompetition 70
miles.  Addross Hox 800, Litehfield, Minn,

$1 INVESTED in our coal mine todary will be
worth £5 In a year; Pank references,  Write Blitlm-
lnuﬁ (‘n.l Co., 540 Andrus Bldg., Minneapolls, Minn.

“FOR SALE—A very alesivable machine and re-
pair shap, resiilence, Ioeation and bnslness: mann-
facture womnd sawling machinery, which is in great
demand; more business than can attend to; want
to retire: a bargain., Trving Fox, Rochester, Minn.

START A FACTORY of your own on a eapital
of %22, T.earn to make the handsomoest robes and
ed spreads ever Invented, Enormous profits, un-
Ilmited demand. Ensy to learn. Large sige sample
and full Instructions for making for 50 eta,. P, Q.
order.  Satisfaction or money hack. Addresz Win-
ton, Lork Box 45, Honey Grove, Tex,

ENGINES.
BIGHT-LIGHT DYNAMO: will sell chieap for

eaxh or teade for m=oline eaglne or engine  enst-
Inga,. Wil Guest, T‘-'uT 115, Ruzseliville, Ark.

WANTED—Full particulars of meritorious artl-
eleg snitable for mail order business, and cirealars
with our imprint for distribution Aamong agents.
Agents Bupply Co., Detroit, Mieh,

WANTED—Oue gecond-hand small power alr com-
pressor in falr cond'thlon; must be cheap for cash,
The York Antomobile Garage, York Village, Me.

AUTOMOBILE parts to exchapge for HEdlson
Lhonograph or typewrlter. A, P. C, 10 8. Wall
t., Columbus, O.

OUR NOVELTIE CATALOGUE iz just ont
Write for it now. Bmith Bros, 363 West Van

Buren Bt., Chicago, Il

CASH, OR WILL EXCHANGE for kodak or
gting, complete lesaons “Motil Minlng,” International
Correspondence  Schools;  cost B65, Lipssong on
“Cyranide Procesa:™ cost 215, Blow pipe outfit; cost
£15. Complete drawing outfit; cost $10.  Address
“Mining Engineer,” ecare Popular Mechanles,

BRAINS FOR SALE—Da von want a prospectus
written and [Hlustrated for your new company or
gyndicate? Do you want one that will command at-
tention and sell shares¥ Do you need a catalogue
or booklet that will not be thrown in the waste
basket? If so write to Expert, care of Popular Ma-
chanies, Journal building, Chicago,

CAMERA FOR BALE era, SlxAiL I,
in good condition, 8%, C. L. 8., Popular Mechaniea.

ADVERTISING COURSE FOR SALE—Full
course of lessons from the foremost school in the
country, Priee §10. C. L. 8., Popular Mechanles,

WHEN YOU WANT anything and don't know
where to get it, write Popnlar Mechanles,

THE FRACTOMETER will instantly solve all
problems o addition or subtraction of fractions and
thelr decimal eguivalents, Ewery person has need
for this wonderful Iuvention, ezpecially Draftsmen,
Engineers and Mechanies. Price Hle postpald, or
glven free with a year's sobscriptlon to Popular
Mechanies at 81 per year., Popular Meeh-cd- Jour-
nal Bldg., Chicago, Il

DEATH is asald ro he pleasant when it takes place
by drowning; however, we do not believe vyoun want
te dle that way. “How to Swim™ [ the book that
will teach you bhow to swim, Contalns 100 Hlnstra-
tlons; sent postpatd for £1. Popuolar Mechanies.

WANTED—If yon have auvthing In Heght nutal
manufacturing, job or experimental work, write me.
Loweat prices. Schwoabe & Son, 35 W. Wazhington
Bt., Chicago,

WE CAN TELIL yon where to get good bargalns
in all kinds of second hand machinery., Popular
Mechanles.

BINDERS—WIII
gwrs,  Bent postpald on receipt of 50 cents,
flrese Popular Mechanles.

Flive years subscription for three dollars.
Mechanics Co. make this offer.
nle are taking advantage of It Tt's apen to von alse

WANTED—Ten llght second hand dynamo  In
falr conditlon: must be cheap for eash. Warren F,
Blalsdell, York Village, Mo,

FOR SALE—Printing Ontfit,
four fonts type, new. Labor saving leads, slugs,
borders, stands, ecases, eabinet, stock. ete, efe
Thiz material i= all new and In Al econdition; 35
£2 for hoxing and cernting.  Encloge stamp to insure
roptly,  Dreawer 5. Salineville. O,

hold Popular Mechanies 12 1s-
Ad-

Popular
A great many peos-

T Model press,

FOIt SALE OR TRADE—2 h. p. vertlenl stenm
engine in exeellernt condition,  Address O T. Hyatt,

Eaton, Ind.

FOR SALE—Clarinet, grenadille, 13 kevs, 2
rings, Alhert system, pearly new, O the right key

for organ or orchestra. A9, care FPopular Mechanfcs,

Please mention Popular Mechanices when writing Advertisers.



MISCELLANEOUS.—(Continued)

FOR SALE—Chean, a complete International
Corregpondence School coarse In mechantenl deavnght-
ing; all tools, velomes and one oak folding drawing
table, or will exchange for n small gasoline engine,
Id. B. L., eare Popular Mechanices,

FOR BSALI-

“Trap Drums, one 84Gx15  orchestra
gnare, one 24-inch rosewood shell bass dreoam, drom
beater aud 10 eymbal all new., Cost $37. W =ell
for 24, Encloze stamp to insure a reply. Drawer
0, Balineville, O,

FOR STEAM WATER OR AMMONIA STILLS.
NEW BTEEL CYLINDERS,

Ton feet 6 Inches long, 24 loches dinmeter, welded

hends 1% inches thick; weld sldes 3G inch thick;

tested 1,608 pounds to the Inch. WL Iast a life

time. Cost $250 cach, I sell at & each, ¥, 0, B.
Melvin Haskell, Gloueeater, Mass.

FOR SALE—A eourse in  electric power and
lighting; cheap. I. C. 8., Or would trade for molor-
cyvele,  Wm, Gunkle, Jr., 782 W. 12th street, Chi-
g,

FOR SALE—New 8 h, po water-cooled Ohlo gns-
oline engine amnd one 3 h. p. alr-cooled gasoline en-
gine for bicyele. Chas, Archibald, East Pales-
tine, O.

FOR BALE—Recelpt to make iron take a bright
polish like steel and how to drill bardened steel,
GO eta. each. T Jazyk, Beaver Dam, Wis,

FOR SALE—At half price, sintionary engineer's
conrsge  In  Intermational Correspondence School,
Scranton, Pa, Fred Metgler, San Miguel, Cal.

FOR SALE—I-12 110 Motor; Tripod tube level;
36-gal. faucet tank; compoumd slide rest; alternat-
ing and direct are lamp: large electric condenser;
lamp handler for high places. Hox 64, Station V,
Clnelnnatl, O,

FOR SALE—FPatterns for sheet
excellent hunting and  pleasare bont, fCast, safe,
light amd daralble; easily and cheaply made: no
special tools or models regquired to bulld the boat.
Write for dingram and prices for full size patterns
and drawings. H. F. Thompson, 308 E Main 8t
Decorah, Ia.

A PRACTICAL BOOK,
FPostpaid $1. J. L. Lueas,

FOR SALE—Watch
Shubbmm. 111.

T FOR SALE—Full set of C. G, Coun's band in-
gtruments. For particalars address Lock Box 155,
Duncan, Ind. Ter.

I TEACH YOU how to maoke mirrors, photo-mir-
rors, blue print photographs, re-ink old tvpewriter
ribbons, do glass etehing, embossing, chipplng,
tronsferring, cutting, ete, How to enlarge portralts
In one hour. These and many more practical money -
making methods for agents, painters and mechanices,
Send stamp for prospectus and terms. L. G Hul-
linger, Francesville, Ind.

metal boat, an

“Dies and Dicmaking.'
Bridgeport, Conmn.

and shotgun, H, Davls,

G. KIOLA, engraver, 155 W. Mnadison St., Chi-
cago, Ill. Postal brings clreaine S
WANTED—Two copies, January 1, Fehruary,

1504, American Eleetriclan., State price. Ad. Oscar
H. Lllr;:[-]_. 27 B, JefMerson Ave., 83t Lools, Mo,
AGIENTE in every shop to sell almple remedios,
mechanieal prepaeation and hand paste. A, T. Og-
den, 21 Mill St., Pounghkeepsie, N, , Dept. M. P.

TO EXCHANGE—Camera, flne stercopticon,
Colts rifle, Soudan quadricycle, complete zet bicyele
repairer’s tools, Vietor talking machine, 75 records
in eage. Want faney pligeons, or what have you?
W. E. Peterson, Warzaw, Ind.

T EXCHANGE—Edison honse phionograph, horn
twenty (203 Inch bell, hest folding stand, 67 ree-
ords, one record ease, holding 36 records.  Outfit
valoed at $43: Syracnse double barreled, hammerloss
shot gun, 28 inch, four blade, Damascus harrelg, cost
Bixty (£60) dn!]nrn Winchester rifle, 22 sghort, 15
moddel, 16 shot, rop-:*nhtn for Berew-cutting Iﬂthf‘
any thll!ﬁ from No. 4 to No. 5. Barnes preferred.
Give deseription. Addresz Fred Duteher, 1730 Lin-
coln Ave., Kalamazoo, MMich,

IMease mentinm Popular Mechanics
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Cents BOYS | Cents

“Mechanics for
Y oung America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
““Written so you can understand it.”

CONTENTS

How to Make o Faper Boat..... wEsEmenda bR
How to Make a Earrel Boat........ sassaarsannEn
How to Make a Water Wheel., . o cvneasisnnnsssas i
How to Maoke Your Own Flshing Tackle........
Temporary Camps and How (o Bulld Them..... .
Permanent Camps awd How te Build Them......
How to Build an Imitation Street Car Line.....
How to Make a Water Bleyele. o..oiaenn. o
How to Make a Minlnture Windmill. ........... .
How to Build an Iee Boat, ..o iiiainiiiananans
A Novel Burglar AlGTmM.....ovenseisnscannsnsons
A Mechanieal Ventriloguist and How to Make It.
How to Make 1 Boot-Blucking Cablinet. .. ........
Rl-m-'ning Dry Batteries. ...cecvucvvaas
How {0 Malke Water Motors.
How to Make “Antique” Clm.k:-@ num ‘[ p to Dutn_*

BERLERIANE. o v o n v o 5 b s o A S el 8 W .
Lettering n Cloek Dial.........
Hoaw to Make n Windmill of Onu- n;nr Tuu Hursu-

IR EE v B i g M R e
How to Make a Trap for Rabbits, Rats and Mice.
How to Make a Bmall Searehlght. ... oveusoan.
Kites of Many Klnds and How to Make Them—

FINE: TN o 2 vt o, e 5 B e

How to Do Ornamenta] Tvon Work,
Ornamental Metal Guards for ﬂnpn Flrvp]nnes
How to Make a Propelling Vehicle. . -
How to Make a Water Teleseopi, .. .... e
How to Make Papor Balloons.
How to Make a Hectograph. .o vavvevvavaanssnns
Usefnl Articles and Oroaments Made nf ola
BIOTOE PATER oo cmnmonrrttrsinn e sns s
Deviees for Winter Sporta—How to Make amd
Tge Them .

R R I

Coasting Sleds, Chafr Sleighs, Tuhoggnn Slides
O i e
How to Make REubher Btamps. ... .eenn.n

How to Make a Baggage Carrier for Bif:ﬂ:leﬂ
A Water Candlestick

RBoys' Hand-Power Auto—How Made,....ocvee. Fap
How to Make a Pair of Dumh-Bells. .... srssinas
Hnow to Rid Your Yard of Cat8....veivevncanas

How to Mnke an Easel. . ...vonernnssas
Tn Tight n Gaalight Without Mntrhng ,,,,,,,,,,
I Things a Boy Can Make Out of old Blu;nfnle Parts.
How to Make 1 Wind Propeller., . i

FPhotographing from a Captive Balloon. . voueeenns
How to Make a 8imple Burglar Alarm. .., .....

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Building, = = Chicago

pe——
when writing Advertisers.
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NEY PRIN TING AT HOME
We Teach You How FREE

ull I?atrg.:twnl"wltr]inﬂrargbﬂlidud
or doing all sorts o rin
2. 8l an h::ur;gmada or u.va?d Jinpnplm

ELECTRIC RAILWAYS

Dynamos : Motors : Gas Engines

tima P!ihti‘:']fur others or yourself.

Every press guaraniosd.
mlﬂn’l’ far thirky Wirlbe for fsll oo lst
wod sedoriamanta I‘::lhhnd 1874

Model Press Co.,
106 M. 10th St.. Phlladelphia, Fa.

i D, Em
m}ﬁ tﬁﬁﬂ:& 'I-E nl‘ﬁill::!:i ria ?:nm IHE: al:aﬂrg.u luguﬂrﬁ

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

Euns with a wot or dry batte Ask !
trical dealer or E:-':Fth:our"; any ﬁﬁ&::a'ﬁ“l
catalogus and see if you can buy an slestria
:ﬁnﬁur w[thtzinﬁh araﬂﬁrﬁ, T'Eruun‘ht iron
Lo g ne oy, @ -
ing and |m¢tug?]ﬁ 4 nia, S Pack
' CATALOGUE FREE
———— Eleetro magnets for experimenting, 160 each,
Tllﬂ wﬂndﬂf Dﬂﬂmu lﬂtﬂr Bond 10 penda for 10 feet of magoed wirs for axporimenting and making pmall megnets.
ARTESIAN ELECTRIC €O, 744 Arteslan Ave., Chicago
MOST COMPLETE LITTLE MAGHINE MADE
Lighis lapspe, rune Eooiors, desomposes walee, sfo.

lhlrput twalve wadis, wospd for any volingeup s e,
pmlnabed armature, waking ibs moel sfcleni

nm machins of bty klsd e the market. WHI ran 'l ONLY DNE PHﬂTﬂ-“H,‘_PH OF THE EHPERHE

B0 vold chrenlt.  Welght 4 1be.  Helghi 5§ lnches.
m:,p for catalogun  Agsnis wanisd sverywhers. DF JAPAN.

THE R. M. CORNWELL C0O. e
4,;33'3,.1?,15 Bt_.m:t‘mm. N.Y..U.'&A. There is only one picture of the Japanese emperor

— in existence, It Is sald, and this was taken many
EVERY BDY ¥ears ago. This acconnts for the single likeness the
His Own Toy-Maker

newspapers have been able to reproduce during the
present excitement in the Orlent, when one might
TIt'talls mhmtuma.‘bunﬂmm
‘En‘s.i , phioc Qamera,
Fin 1:n11] jeroscope, an

reasonably expect many and varled pletures of the
Flectrical :III.IM"IJII:IB. & Galvanio

famous Mutsuhite. The Philadelphia Inguirer ex-
plains as follows, the authority being a Japanese

Battery, an Electric Tﬂlunnph. diplomat :

E\glpﬁ?ﬁ“’:hﬁ,m cf““““' ‘“When photography first became so popular the

Mastau Lantern, ew Holian emperor was one of the first to sit for his portrait,
of gvory kind. rom a littls and was very much pleased with the process, which

ﬁ:m::t&“.n I'”ﬁﬁ?“ﬁ%ﬂ%ﬁﬁ; was carzfully explained to him. Bo childlike was his

5 Paper Toye Muku. Ca rdE%ﬂ:h. pleagsure that bardly could he walt until the next
S nuldm%rmwﬁn Guns, 1!:;: day to see the proofs, Buat when the proofs came
Btilts, Fishing Tackle, Rabbit and Bird Trape, nnh many to the palace and the emperor had looked at them
Foney Saoner w0 i e v ngfgpbg;“.rfﬁ;ﬁgigtglf long and earnestly, he lald them by with a sigh,
ustratod witi; more than 20 handsome tliuntrﬁiumuﬁﬂ saying:

uﬁl%mfahggﬁﬁd;fﬂ: ;m‘i'-‘ dﬂ“}ﬁ?ﬁ’ﬁ'ﬁ.m, AR e gr:;:afhp{j ﬂ:;“;::!“ug]y as this I will never be photo-
WESTERN SPEAMLTY 00., 532 anchela Stwoct, 31, Fuud, Mim. He never has. It Is forbidden in Japan to cir-
culate photographs of the emperor, and the Japanese
m— legation are forbidden to give out photographs of
; him for publieation. Some of the first photos were
finished, however, and diztributed by an English
journallst to several leading papers. Every photo
brought a neat price. Mo other photographs of
Mutsubhlite will ever be clrenlated. The emperor
; suys gravely that he does not wish the world to
wmemlﬁmﬁimimm . - Enow that an island =o beautiful as Japan Is ruled

'pnwufnlugh'h It'sa ﬂr!—readr—s:lnplrprultbebﬂ- over by one so ugly as Mutsuhito.
::ﬂlw Tﬁﬂlm &Ew:ﬁth " -
d “Who 15 the belle to-night?" asked she,

——— Ag they stood on the ball-room flogr,
The World’s Headguarters for He looked arcund the room to see,
And she speaks to him no more,
ELECTRIC NOVELTIES and SUPPLIES ’ e
If 1t's ]!'.I-a-etrln We Have It.—We Undersell All Wil Jas. H. Whitecomb, Baltimore, please send us
xm“'pmahmm;gmmg” £3.00 his street address? Our replies to his several letters
Fun Motors, £ *lﬁ-w are “returned for better address.”

Hattery Table Lam
Battery Hanging hm&
Telephone, mmrlh*tc-. 0 t
Electrie Door Bell
Electrie Qarrlage lepa.
.00 Medical Batteriea,
12 Belt, with Buspensary,
legraph Outfits,
Battery Motors, 81.00 to
Bicycle Electric
Eleotric B -Hm.{é

M CHANGING CARDS

. With these cards you can do the most won-
darful tricks. You can make trays fade Into
blank cards, blanks into aces and aces into

Focket Flash Ligh
Necktis Lights,

eersogel joposo s oo
SiRESs2RsR8 s
e

BEND FOR NEW CAT., JUST Oﬂ
§3 Blectrio Hand Lantorn.  Agents Wanted: g R g R et AT
OHIO ELECTR!C WORKS, .*. Cleveland, Ohio 10e., AID, with full secret directions. Address
— —I WESTERN SPEGIALTY (0., 532 E. Minnchaha 5t., St.Paul Mian

Please mention Popular Mechanles wllen? writing Advertisers.
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Telegraph Outfits $1.95

“Modern Telegraph Outfits,” complete with
battory and instruction book, only $1.95
Money refunded if not satisfactory. Send
for our Catalogue of

“EVERYTHING ELECTRICAL”
AT LOWEST PRICES.  IT IS FREE. BOOKLET

“HOW TO MAHE BATTERIES"”
Postpaid 10 Cents. Write us at onoce,

Modern Electric Co., Muncie, Ind.

CATALOGUE FREE FRICES RIGHT
Telegraph Instruments, Telephones

Burgzlar Alnrms, Belle, Puash Buttons, Batteries, Elactrio
Clocks, Midical Apparatus, Motars, Eie,, Ete.

MANBATTAN ELECTRICAL SUPPLY CO,
32 Cortland St., New York 186 Fifth Ave.. Chicago

Mataiatuttatiteted ]
Champion Weed Puller

THE BEST AND SIMPLEST WEED
PULLER EVER PUT ON THE MARHKET

READY TO USBE.

By pressing the

or tearing the roots.
will last for years,

WEED FULLED
T conszists of three strong Iron prongs sct solldly Into a heavy malleable

head and attached to a three-foot handle; also a

and throw the weed and roota from the prong.

prongs down around the roots of the weed and pulling
out with a twisting motlon it grasps the roots tightly and pulls them ount
entire and clean, leaving nope to spring op agoin.
Nothing about it to break or get out of order, so It

It |s as superlor to any other implement for pulling weeds as a cork-
serew is to a palr of shears for pulling corks.
from weeds with very lttle work, and the work Is a pleasant recreatlon.

For Sale at all Seed and Hardware Stores
PRICE 5' O cEnTS

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

Agernts Wanted Everywhere

CHAMPION WEED PULLER CO., 704 BAILWAY EXCHANGE BLDG.

wire ejector to loosen

There §s no cutting off

Anyone can keep a lawn free

WHO OWNED THIS PEARL?Y

A woman and her escort were patlng oyators in a
restaurnnt when the woman discovered a §750 pearl
The woman discovered It, to be sure, hut her escort
pald  for the oysters, The proprietor, however,
clalmed  the pearl on the ground that shells and
bones were left by ecostomers. In whom did the
ownership properly vest?

The woman and her escort elafmed the pearl,
and the proprietor carried the matter into conrt, The
Judge's decision gave the pearl to the man, stating
that to earry the ownership back to the restaurant
keeper would mean carrving it back to the fisher-
man who took the pearl ovster from the ocean.

_-_*“—

The Popular Mechanics Company offers many val-
unble premiums for new  subscriptlons, Send for
up-to-date list. It will astonish you.

Please mention Popular Mechanies when

THOUGHT THE “CLERMONT™ l'Ell[-‘lz‘.‘.-CT.

Robert Fulton's dream of what a vessel for steam
navigation ought to be was fulfilled, for him, ap-
parently, when the “Clermont™ made its first trip
on the Hudson river, The vessel was 133 ft. long,
16%: ft. wide, flat-bottomed, strailght-sided and with
full hbows, The boilers and machinery were ox-
posed amidships, as the vessel was decked only at
thie onds.

Peter Cooper, who was one of the Invited guests
on that oceasion, uszed to tell an amusing story. Re-
freshments wiore sorved anil ?:rlilllﬂ'lh"'ﬁ mamile. ﬂ||_|h
of the guests In his speech sald that the “Clermont’
probably was but the germ of steam navieatlon and
wonld be followed by much finer and fasteor boats.
He had reached this point when Fulton bluntly asked
him to sit down, telllug him he koew nothing of
what he was talking about.
writing Advertisers.



580

MAKING MONEY

T was born on n farm. I have mad

Iﬂﬂfﬂmﬂ;;l;‘%tgém._hl lraf_ﬁ:gt]thrﬁuﬂmmgrw
oo, ' ‘ M L h il ! i

Physicians, Olerks, Clergymen, ete, in Belfast, Moo
an& in an henest, but very profitable business, earned an
%Ilﬂ them through BELFAST NATIONAL BANK, $5,000 in
d'“i'f‘] d!;idﬂpttm intthh& ﬂEt six m"“ith;‘ Ii’! 5,000 il‘i_ N—TE

IvVidemds wi T & T TEeATr; and n months
them in round nombers $330,000.00 GAS =

Every $I Earned 8223.00.

(his is HISTORY, Reads
-f#‘ Like a fairy talo but it ja
o o m

o peaple righ. They EBI !

i q business. Yoo must be-
N e
b TRUE, for, If I werelying,
I wouldn™t tell you the
place where I earned the
money, and the BANK
where it was paid.

Ihavelearned tho great
value of the right kind of
co-operation, learned how
to make money fast inan
honest, profitable busl-
ness from which millions

i Made OVery year.

I now have a new busi.
nesa of the same kind,
only myfleld ia the world,
My plon ono of extended
co-gperation. Btockhold-
era everywhere who can

Sl B & [\ gy o intermation and
g w1 = o rercig) * len oir
ot beltu Muine, . bo, dividends must bé

Ex-Pres. B, & M. L. B. R. Tliready have 4.000
gtockholders Inthe 10, 8., Canada, England 1ll:.'.i*luuln*-.. Mexico,
E.‘amiwl.n-h Islands, Gibraltar, ete. I want g few more,

he shares are min{i fast, You ean invest %1 or $100
monthly payments, if yon wish, It will be safe and we
will ke it grow. This isno get-rich-guick scheme, no

rensi nance."” Yoo will be met on the level and

treated o the square., I place 30 years of untarnished

business record bohind that statement, I only ask youin

rown interest to INVESTIGATE. You shall have all

he Proof you want. References, Bun}:rfra. Businesa Men,

Church and Public Officinls, ¢te. SBond your sddress on
card. I will send a 2é-pago book,

"4 Guide fo Full Pockets,”

FREE. I'w‘lll pay the puhﬂa. Don't ba *A Brother to
the Ux." Btop pledding. ft inur head long enough to
ask mo Lo prove every statement in this ad. ':'.ﬁllil is your
nﬁparturnity. don't miss it. Don't wait if you want some-
tE ing better than ¥you have

t.
¥ Hanson, 0-143 W. Madison Bt., Chicago, TIL.

NEW MECHANICAL DEVICES,

A NEW HANDLE which housekeepers nnd others
can easily attach. The handle §is slit through the
center and may be uickly fastened to any vessel,

guch as a kettle, poil or wash-tub, by sllpping over
the outer ends two  split rlogs which by their
spring hold the two parts together.

The Little Teacher
Photographed and contributed by ¥V, H. Collins, Syracuse, N. ¥

REVOLVER WITH SEARCHLIGHT ATTACH-
MENT—In this revolver, recently patented, n small
searchlight Is attached to the underside of the bar-
rel and throws a light In the direction In which the
gun is pointed, lighting up objects immediately In
front of it. Only a partial light is thrown upon the
front head of the barrel and none whatever on the
rear sight. Itz advaotages are apparent where the
revolver is carricd mainly gz o protection againet

burglars and hold-up men, as an assallant would be
blinded and dazed by the sudden Oash of the lght
thrown directly on his face besldes offering an casier
target than the man whose exact position could only
be gpuessed at. The battery is loeated inoa chaomber
in the handle of the revolver and is connected with
the lnmp by a wire ronning throngh the stock.

TAP HOLDING DRILL CHUCK—This is a re-
cent gdaptation of an ordinary drill chuck and saves

the employment of a chuek specinlly desiened for
haolding taps. The three upper teeth of the jaws
of the chuek are removed and are replaced by sguare
steel blocks of the same size, but different bore,
each capable of bolding a diferent sized tap, The
sguare cnd of the tap iz placed in the block and the
Jaws are serewed down, the tap being gripped by its
shank, and the square BLlock also held fast In place.

Piease mention Popular Mechanies when writing Advertisers.
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If you are affiicted with baldness or falling hairor

any disease of the sealp, write me and I will gend vou
FREE my booklet on eare of the hair and sealp m:f& &
Free Sample box of my remedy, transportation
charges paid. Thave had 26 yvears practice in dis
eased of the hair. skin and sealp, having preseribed
for thousands in a private office arranged for me in
the largest Department Stores in the United States,
such as Siegel, Cooper & Co., Chicago: Espenhaln
Dry Goods Co,, Milwaukee; Golden Rule, St. Paul;
Geo. B. Peck Dry Goods Co., Kansas City, Mo. : Boston
Store, Omaha. Neb: Younker Bros., De Moine, Ia:
Powers Dry Goods Co.,, Minneapolis: and in other
leading ecities of the United States. T guarantes to
grow hair, stop falling hair, cure dandruff, quickly
restore luxuriant growth to shining scalps. evebrows
evelashes and restore the hair to its naturanl ecolor
whera desired. Write today enclosing stamp for Free
Sample and booklet.

| BUARANTEE TO GROW HAIR AN INCH A MONTH
PROF. J. H. AUSTIN, Bacteriologist
456 McVicker's Theatre Bldg., CHICAGO

:
:

LETTERING

A neat booklet, now ready, contains
many good t.'h.lnu for studonts

PRICE, 25 CENTS

DRAFTSMEN, Rxexirrers,
need onr new book on dimensions of
Pipe, Fittings and Valves

NO BOOK LIEE IT
FLEXIBLE CLOTH BACKS, 50 CENTS.

HAVE YOU SEEN A COPY OF

THE DRAFTSMAN?

It is & neat munthlﬁ magazine on DRAFTING
and Home Btudy,

310 0

$1.00 PER YEAR. 4 MONTHS TRIAL, 25¢.
or the Magnzine and “Lettering™ for $1.00
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THE DRAFTSMAN, Cleveland, O.

681

RHEUMATISM

CURED
ON APPROVAL

New External Remedy So Successfual
That the MaKers are Willing to
Walit for Their Pay Until
the WorkK is Done.

SEND YOUR NAME TO-DAY

We want to send—{free to try—to every rhenmatic
gufferer in the land, a pair of MAGIC FOOT
DRAFTS, the great Michigan external cure for
rhenmatism of every kind no matter where located
or how gevere, Bend us your name today. The
Drafts will come prepaid by return mail. If you
are satistied with the relief they bring yvoun, then you
can =semd us One Dollar,  If not, they cost youn noth-
ing. This is the only way we sell the Drafts. No-

body pays until satisfied, and you can see that we
couldn't afford to make such an offer if the Drafts
didn't cure, and cure to stay cured.

TRADE AR I’
#

The Drafts are worn ns
flMustrated, and cure by
absorbing acld impurities
from the blood through
the pores of the tender
foot soles, and also acting

, on the important nerve
centers there. We will gladly show anyone whao
calla the thovsands of testimonial letters we have
recefved from eured chronie cases In all parts of the
world, Our free booklet (in colors) on Rheumatism
containg a number of these testimonials, with photo-
graphs. Wrlte today to the Magic Foot Draft Co.,
531 Ollver Bldg., Jackson, Mich., for g trial pair of
Dirafts on approval and our free book. Tre it now.

matism and all other Blood Disenses I
How many people realize the true value of
oor common red clover? 1t is the best blood
puritier known. Thousandsof prominent P-w
ple hare been cured of concer, rheumatism,
Hons, 118c Lakeside Bldg,, Chicago, Ill., and
they will mail free a full deseription ni‘ Hed
Clover Blossom Extract, a history of how Mr. Needham cured
his cancer and testimoninles from many who have nesed the
remedy, IT you have any disorder of the blood leok into the
Unr&-pagns book fren doseribes the greatest
Invention of the 20th Century, for the relief
and cure of Rupture. Bhows interesting pho-
tos from life and contains new and valuonble
Information. Greatest trial offer ever made

_
Cnmmnn Rea Cluve.-r
constipation, eczema, skin and blood dizeases
merita of Needham's Olover, It ia the best blood purifier
E:.'rdllny firm. You will be jnterested. Write

Cures Cancer, Kezema, Balt-Eheum, Rheu-
by its use. Bend your address to D). Needham's
known.
A,
DENCE & MERY, 160 Mery Blocl, Toledo, O.

HA! HA! I fooled Tom with this Water

Pistol. He was 10 ft. away, said
ha wad nolafrald oF B, 0o I let Blm hare Td Flghtle ibe foe
Yo vughid to pea him jump. 1iia thres Incheslong, takes hui
mcond folend. Ha aretls vour erowd o hate ese.  Band 1000
fiar 1 ;0r, Soe. for 3 postpald, Address

W. H. Miller Supply Co.,730 E. ith Street, St. Paul, Minn.

Please mention Popular Mechanies when writing Advertisers,



The
Overland
Limited

California

the most luxurious traln In the world,
teaves Chicago 8:00 p.m. dally. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEST of EVERYTHING
Two other fast tralns leave Chicago 10
a.m. and 11:35 p. m. dally, with through
service to San Franclsco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and

Southern Pacific Railways

All agents =cll tickets via
this route,
Hiustrated booklets on
application to
W. B. KNISKERN,
CHICAGO, lLL.
or E. L. LOMAX,
OMAHA, NEB,

oLlG

582

MEXICO

The most interesting and fascinat-
ing country on the continent. Per-
foct climate all the year : @ &

The National Lines of Mexico

and Connections

OVER 500 MILES THE SHORTEST.

SIXTEEN HOURS QUICHER
BETWEEN

St, Lonis, Mo., and Mexico City

The first and only double dally through
Fullman Eilnﬂ%ng Car Service across the
RIO GRANDE,

Via The Iron Mountain Route and

LAREDO, TEXAS

The only lines offering DIVERSE ROUTES IN
MEXICO without extra charge

G. R. HACHLEY,
General Western Agent

240~113 Adams St., Chicago, I11,

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOD & MISSISSIPPI VALLEY R. R.

For full information and deseriptive pamphlet, address

J. C. CLAIR

Industrlal Commissioner
1 Park Row, - - - Chicago, Il

HOT SPRINGS, ARK.

Only 20X Hours from Chicago

ViA THE

WABASH

You can leave Chicago daily at
11:30 . m., 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 popualar health
and pleasura résort.

Ticket Office, 97 Adams St.
CHICAGO

€. 5. CRANE, F. A. PALMER,
G. P. & T. A., Bt Loals, A, G, I, A. Chicago,

Please mention Popular Mechanics when writing Advertisers,



WING PIANOS

Are Sold Direct From the Factory, and in No Other Way
You Save from*75 to*200

When you buy a Wing Piano, you buy at wholesale,
You pay the actual cost of making it with only our whole-
sale profit added. When you buy A plano; a8 many still do—
at retail—vou pay the retail dealer's store rent and other
expenses, You pay his profit and the commission or salary
of the agents or salesmen. he employs—all these on top of
what the dealer himself has to pay to the manufacturer, The
retail profit on a piano is from $75 to $200. lsn't this worth
saving?

SENT ON TRIAL
AnyWhere WE PAY FREIGHT

Mo Money in Advance

We will place a Wing Piano in any home in the United T
Btates on trial, without asking for any advance payment or
deposit. We pay the freight and all other charges in advance, Smﬂll, Eﬂsy

There is nothing to be pald either before the piano is sent or
when it is recelived. If the piano is not satisfactory after 20
days' trial In your home, we take it back entirely at our ex-
pense.  You pay us nothing, and are under no more obliga-
tion to keep the piano than if you were examining it at our
factory. There can be absolutely no risk or expense to you.

Do not imagine that it iz impossible for us to do ag we
say. Our system is so perfect that we can without any
trouble deliver a plano in the smallest town in any part of
the United States just as easily as we can in New York City,
and with absolutely no trouble or annoyance to you, and
without anything being paid in advance or on arrival either
for freight or any other expense. We take old pianos and
organs in exchange,

A puarantee for 12 years against any defect in tone, action,
workmanship or material iz given with every Wing Piano.

.

MONTHLY Payﬁleﬂls

In 37 years over 40,000 Wing Pianos
have been manufectunied and sold. They are recom-
mended by eeven governors of Btates, by musical colleges
and schools, by prominent orchestra leaders, musie teach-
ers and musicians. Thousands of these piancs are in
your own State, some of them undonbtedly in your very
neighborhood. Our eatalogus contains names and ad-
dresses.

Mandolin, Guitar, Harp, Zither, Ba

The tones of any or all of these instruments may be re-
produaced perfectly by any ordinary player on the piano by
meana of onr Instrumental Attachment. This improve-
ment is patented by us and cannot be had in any other
pinnc. ING ORGANS are made with the same care
and sold in the same way as Wing Pianos. Separate or-
Ean catalogue sent on request.

YOU NEED THIS BOOK
If You Intend to Buy a Plano—No Matter What Make

A book—not a catalogue—that gives you all the information possessad by
experts. It tells about the different materials used in the different varts
of & pisno; the way the different parts are put together , what canses pianos
to get out of order and in fact is & complete sooyclopedia. It makes the
selection of apiano easy. If read carefully, it will make you & judge of
tone, etion, workmanship and finish. Tt tells you how to test a pinno
and how to tell good from bad. 1t is absolutely the only book of

| i its kind ever published. It contmine 168 large pages and hunp- “‘m';
| dreds of illustrations, all devoted to piano construction. Its
pame ig ““Tha Book of Complets Information Abont Pianos.” & Sﬂﬂ
|  Wa send it fres to anyone wishing to buy & piano. All you,
; have to do is to send us your name and address. 351-355
The Book West 13th
B oot Send a Posial To-day while yon think of 51., New York
Infurmatiion it, just giving your name and addrass or send us
aboat %hq ut.mh-ud‘;nr?“n lmh;i ﬂ;l.b 1ﬂ;;h1u$m#ﬁ: in— Send 1o the name and
= ormation, & il articulars abont the LE :
. Ptmus PIANO, with Fﬂﬁﬂ: terma of address writtén below,

Fﬂﬂginh etd.,

- will ba sent to you promptly by m the Book of Complete In-

i_'umﬂﬁin :Mml‘ .P:;um, also
prices and ferms of pdyment
on Wing Planas.

WING & SON

B51-855 Waest 18th St.. New York
1868——37ih YEAR 1905




Mechanical
Engineering
Technica

BOORS

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

Popular Mechanics BooK Dept.

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

we will advise you how many subscribers will secure it.

This is a very easy way to get the best books.

ENGINEERING

GAS ENGINES, With Instructions for Care and
Working of the Same, By G. Lieckifield; translated
by Geo. Richmond. 120 pages; illustrated; 12mo.;
ecloth. Price, $1. To which has beeon added full
directions for the management of oll engines,

TRACTION ENGINE ITS USE AND ARBUSE.
By James H, Maoggard, Small 12mo.; cloth; [lius-

trated. Priee, $1. Revised and enlarged by an
expert engineer, Dweals In detail with the prinef-

ples and parts of a traction engine; divections for
starting an englne; vse of gauge, try cocks, pumps,
governor, slide valve, ete.; water supply; the boller,
its care and management; methods of o good fire-
man; the engine; handling a traction engine. The
book Iz teeming with practical points amd sugges-
tlons put In very shuople langnage and very effective
manner. It should e in the hands of every man
who runs a traction engine.. The farmer and cream-
ery operator, especially, should not Le without It

HANDRBOOK OF MODERN STEAM FIRE-
ENGINES, (ltoper's Engineers' Handy Book ser-
fes)  Priee, $35.50. The only book of the kind
ever published in this country. Contalns descrip-
tiong and illustrations of all the best (ypes of steam
firc-engines, and fire pumps, injectors, pulsometers,
Inspirators, hydraulle roms, etc.; and treats more
extensively of Hydrauliese than any other book on
the market.

SIMPLE PROCESSE FOR ESTIMATING THE

HORSE POWER OF STEAM ENGINES. By Hi-
win R. Keller, M. E. XNew editlon. Priee, 5S0c,
Containg  varions  methods  of  estlmating  and

calenlating the horse power of boilerg and engines
and ascertaining the power reguired to run line
ghafts, Individunl machines, ete., ete

MODERN MACHINE SIOP TOOLS, DBy W. B
Vandervoort. Large Svo. L3S pages; G673 1llustra-
tlons; ecloth, Price, £4. Just out, this “master-
plece of the machine shop,” no machinist can afford
to be without it. Treats the subject of Modern Ma-
chine Shop Toolz in o concise amd comprehensive
manner. Each tool i2 considered from the follow-
ing polnts: Flrst—Its construction with hints as
to its manufacture: secolnd—Iits  operation, proper
manipuiation and care; third—numerons examples of
the work performed. A book in whivh the appren-
tlee wlll find n thorough ecourse of lnstruction, the
mechanie a valnable manual of practlee and the
guperintendent aml foreman many  valuable sugges-
tion=. In fuet, it is In all respeets the most ¢om-
plete, conelse and uscful work ever published om
the subjeet.  Of Incalenlable value as a work of
reference.  In 34 chaptors.

PRACTICAL GAS ENGINEER. What It Is
and How To Do It. Cloth, Price, §L
HRECORD BOOK—VALVE SETTING. By A. B

Low. 120 pages; quarto; stiff covers. Price, @0e.
FUI' Thf‘. nge of mnr1m‘ l.'l'I;Ei.'ﬂl'."{"’T‘R.

WATER WHEELS. By A. B. Cullen. 63 pages:
12 plates; quarto: cloth. Price, 82. Of all the honks

oo Pumps and Hydraullc Motors thls Is one of the

most practical. Treats of the construction of horl-
gontal and vertleal water wheels,

COMPRESSED AlIR: 1rs PRODUCTION,
USES AND AP'PLICATIONS. By Gardoer D,
Higeox, M. E. 4th edition, revised and enlarged;
820 pages: 545 lluostrations;  cloth Price, $5.
The most thorough and comprehensive treatlse on
the subject of compressed air thot has ever been
published. Well printed and substantinl, No phase
of the subject is omitted. Is a complete compen-
divm in 3¢ chapters, valuable for reference and for
study. Contents: The physical and operative prop-
erties of alr from a vacuum to Its liguid state; its
thermo-dynamics; compression, tran=mission and
neeg A8 A motive power in operation of stationary
and pertable machinery in engineering, mining and
manufacturing work; alr tools; air lfts; pumping
of water, aclds and olls; the alr blast for cleaning
and painting; the sand blast and Its work; and the
numerong appliances in which compressed ale Is a
most convenlent and  economical transmitter of
power for mechanical work, rallway propulsion, re-
frigeration and the warious uses to which ecom-
presseid air has been applied.  Contains a lst of
patents on compressed air from 1875 to date, and
40 tables of the physical propertles of alr, lis com-
pression, expansion and the volomes required for
various kinds of work.

ELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. By
Slingo and Brooker. 346 Illustrations: 12mo. Priee,
£3.50. This new and revised edition eontains all
data and formulag relating to this braoch of elec-
trieal application.

ENGINEERS' PRACTICAL TEST. Actunl size,

6x414 Inchies; stif sk eloth. Price, §1. A guide
for all men in or about power plants, Indispensa-
ble to engineerg, mechanles, machinlsts, firemen,

ote,  Tells how bollers and engines should be mmn-
aged. All abont gas engines, englneers’ license ex-
amination questions and answers.

MECHANICAL ARTS SIMPLIFIED. By D. B,
Dixon, comp, 497 pages; actunl slze, S4x6Y% inches:
illustratlons. FPrice, §1.00. With an appendix con-
taining a thorongh electrical department, an ex-
haustive treatlse on lee making and a large collee-
tion of miscellaneons practical examples. A thor-
ongh and original referepee hook for architects, Iron
workers, boller-makers, contractors, ecivil and me-
chanical englneers, firemen and lce machine men,



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED,
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ELECTRICITY

TRACTICAY. APPLICATION OF DYNAMO-
ELECTRIC MACHINERY. By McFadden and
Hoy., Actual size, Gx4b inches; fexible cloth.
Price, #%1. Every motorman, Hoeman, dyonamo-
tender and epglneer shonld own a copy. By far the
best and echeapest book of its kind, This iz the
“ape of electricity,” and every intelligent person
ought to be posted as to the worklng of these great
engines that supply us with power.

TELEGRAPH INSTRUCTOR. By G. M. Dodge.
300 pages; illustrated. Price, §1. Oof all the
numerons volumes Fuhllshed upon telegraphy, this
ja the only one which Iz set forth with that sim-
plicity so essentlal for a student wholly unacquaint-
ed with the work. Terms omployed ull eonclse and
comprehensive.  Contains all the iuformation nee-
ezsary for a suceessful operator, begluning with the
atudy of 1the Marse ecode. From deseriptions of the,
Instruments used and thelr adjustwent to  and
through the general routine work of a telegraph
office, taken step by step. Contains cuts illustrat-
Ing Instruments and numwerpus dingrams. Complete
index to the whole, The description amd curriculum
of Dodgre's Institute of Telegraphy at the emd of the
book will be found of great interest to those desir-
ous of choosing this line of work as their profes-
elon.

CARE AND HANDLING OF ELECTRIC
PLANTS. By Schnelder, Cloth; 66 original draw-
ings: limp leather, Price, $1. New American
book just out. The most attractlve work of [ts
kind. Deals In a practical way with dynamos, mo-
tors, wiring, storage batteries, switehboards, gal-
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vano-meters, electrical testing and incandescent
lamps. Ha=z a speclal chapter on the oll engine.
Full of valuable lnformation, wrinkles, hints, ta-
bles, diagrams for engineers, superintendents, help-
era and nll those in charge of electrie light and

iwer plants.
lJ“l.a'.Luli‘..B’l‘ﬂllﬂ BELL FITTING AND ELECTRIC
GAS LIGHTING HANDBOOK. By Edward Tre-
vert. Cloth; 16mo. Price, H0c.

ELECTRIC TOY MAKING, DYNAMO BUILD-
ING AND ELECTRIC MOTOR CONSTRUCTION.
By J. O'Conor Sloane. 12mo.; illustrated; cloth
Price, $1.

TELEFHONES, THEIR CONSTRUCTION AND
FITTING. Br F. C. Allsop. 184 pages; 156 I!'lui-
trations and folding plates; cloth. Price, #£1.25.
Treats In a practical way of the malntenance of
telephones and the auxillary apparatus, including
recelvers, transmitters, switeh bells, complete In-
gtruments, batteries, ete. Also of erecting telephone
wirrs, different methods of arranglng instruments,
private exchange systems, publie exchange systems,
faults, thelr testing and removiog.

PRACTICAL ELECTRICITY 4th edltion. Price,
§2. Twenty chapters, caveying the reader from the
fundamental principles of electricity on through the
varions branches to a point where he comprebends
the complete designing, care and operation of a dyna-
mo motor. BEach subject carefully written and to the
point, and the guestions at the end of each crys-
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tallize just the poipnts he needs to know on that
gubject. A dictionary in back of book enables him
to learn the meaning of any eleetrical word, term
of phrase used in this bouk, as well as hundreds of
others in common use.  All reguired tables neces-
gary to the study are to be found.

FELECTRICAL INSTRUMENT MAKING FOR
AMATEURS By 8. R. Bottone. 12mo.; cloth.
Price, 75¢. Contains pliin Instroctions by help of
which anyone moderately handy with tools can
make for his own entertalnment or for use in the
study of a great science all the instruments now
emploved in theoretical or practical eleetricity from
Torsinn Balances, Holtz machines, and induction
colls, to dyuamos, electric maotors, telephones,
phonographs and microgrophs Likewlse contains
all the experiments of the great leaders In these
studles—Wheatstone, Bell, Price, Hughea and Edi-
son, which ean, after an attentive perusal of this
book, be understood and repeated.

ELECTRO-MOTORS, HOW MADE AND HOW
TUSED. By 5. R. Bottone and A. M. A. Beale
i%?mao.; cloth, Price, T5c. A complete and simple
explanation of the source of the power in a4 dynamo
and the method of applying the same, commencing
with a simple motor, and proceeding to an expo-
sition of the Slemeng, Thompson's, Walker's, Gri-
gon, aud other motors. In addition three special
chapters by an American author follow, In which
the Informatifon embraces a'' American improve-
ments. The work Is probably the most complete
and easlly understood of aony published.
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BOOKS OF TABLES. BOOKS OF RECEIPTS

ROP'I™S NEW

CALCTLATOR, 200 pages.
Actual size, 58xbY (uches.  Cloth.  Price, $1.50.
Pocket size, $L0.  Bustaing the same relation to

the commercial world that the pew Century Diction-
ary does to the liteeary world, Fully abreast with

the age of nir ships, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
ticular wants of bankers, acconntants, meehanies,
farmers, manufactarers, merchants, miners, ote., ote.,
fid must prove of incaleolable value to them—un-
legs the book fisell ecan enlenlate lts own worth—
ImlrI it ealeulates almost everytling that ia ealeo-
abl,

QUESTIONS AND ANSWERS.
Btandard Coide of Train Rules.
wood, Ed, Reviged cedition., 80 pages. Diagrams,
Cloth. Price, £1. Intended for wuse in the ex-
amination of trainmen, The general roles, train
rules, train orders, and the whele handling of trains
iz got forth in so slmple and at the same time com-

rehensive manner that a careful reading of the

ok will fit any one with sofMicient knowledge to
meet any contingency that may arlge In the conduct
of a train. Endorsed by high rallway officials from
all sectionag of the country Every transportation
mian shomld have a copy.

Bazed upon the
By G. E. Colling-

FERRIC AND HELIOGRAPHIC PROCESS: A
Handhook for Photographers, Draughtsmen and Sun
Printers, By Georvge . Brown, 149 pages Dia-
grams. Cloth. Price, §1. For architects, suar-
voeyors, dronghtsmen, engineers and others who find
the reprodoction of tracings a matter of everyday
necessity. It embraces: The ferro-prussiate process,
toning biune prints, nses of blue prints: ferro-pros-
site In tri-color work; the kallitype process; the
Obernettor process; the wranotype process; prints on
fabrics, prints In dycs; hellographle proccsses com-
pared; preparation of hellographic papers, making
tracings for Runat'ﬂ{!}'iﬂj{: outfit for hellographic
printing; ferro-prussiate or white line on blue ground;

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

Iack line om white ground: brown line on white

round; minor helingruplie processes, A compre-

enslve lttle bibliography at the end of the volnome
and an Index add greatly to its valoe and interest.

THE LOCOMOTIVE UPF TO DATE. By Charles
MeShane. T38 pages. 380 illustrations.
Price, $2.50. Covers the whole range of locomotive
construction and management down to the Iurmnut
day, iocluding its Iatest development and all mod-
ern applinnees, together with a classifieation and
comparison of all kinds of locomotives, both simple
and compound. It is a book culled from the me-
chanieal books and papers of the world and so con-
taing all the really valuable information to be found
in a complete mechanical library. Every subject i8
fully illustrated and the descriptions given of all
new devices were prepared by the inventors thems-
selves, The contents include: Compound locoma-
tiver: combustion: air brake: breakdowns: locating
blows and pounds; Inerustation; injectors; inspira-
tors and boller cheeks: slide valves; valve gears;
errors by the link motlon; locomotive valve setting;
steam indieator; modern locomotives: extraordinary
fast runs; labricators: metallle packings: general in-
formation; locomotlve constrnction-erecting depart-
ment: machine work:; metrie system; steam and ale
ganges; compressed  air; modern counter-balanelng
and the hi=ztory of the loromotive,

ONE THOUSAND POINTERS for
amd Engineers. By Charles MceShane,
187 lMustrations. Cloth. Priee. 1560,
tleles from the best guthoritles on

Machinlsts
242 pages.
Includes ar-
ench  subject.

Cloth. .

Embraces the most modern and approved practice
In the construction, care and economical management
of the locomotlve, Written in plain language and
condensed  form, po mathematical demonstrations
belng glven or required.

JOHNSON'S HARNDY MANUAL, Price, £1.
An authority on steam, hot-water hesting and ven-
tilating, plombing awil gas fittlng. A valuable ref-
erence book for architects, those in pipe trades,
engineers, janitors and those intending to  Install
or alter heating or plumbing systems, Al kinds of
megsurements arrangsl in tables,  Fully llustrated
with cuts and complete working plans,

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Scries of Proctical
E"lgunuulﬂ. Edited by Paul N. Hasluck, Price, each,

o

BOOT-MAKING AND MENDING Including re-
pairing, lasting and finishing. Illustrated. 179 en-
gravings and  diagrams. Price, &0e. Coutents:
Repairing heels and half-soling: patching boots and
shovs; re-welting and re-soling; boot-making: last-
Ing the upper; sewing and stitehing:; making the
IIEI.LI.' knifing and finishing; making riveted boots and
ghoes,

Others of the set are:

HOUSE DECORATION. Price, Gle,

HOW TO WHITE SIGNS, TICKETS AND

POSTERS. Price, G0c,
WOoOD FINISHING, Price b0e,
DYNAMOS AND ELECTRIC MOTORS,
FPrice, b0e,
CTE'EI.E BUILDING AND REPAIRING. Priee,
e

DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES, Price, e,
MOUNTING AND FRAMING

FPrice, L0e.
SMITH'S WORK. Price, H0e,
GLASS WORKING BY HEAT AND ABRA.
SION. Price, G0c
BUILDING MODEL BOATS. Price, Gle.
ELECTRIC BELLS: HOW T0o MAKE AND
FIT THEM. Price, 0o,
BAMBOO WORK. Price, G50¢.
TAXIDERMY. Price, 60
TAILORING. Price, G0e,
PHOTOGRAPHIC CAMERAS AND ACCEHS-
SORIES. Price, e,
OPTICAL LANTERNS,
ENGRAVING METALS., Price, blc,
BASKET WORK. Price, e,
BOOKBINDING. Price, Glle.
BENT IRON WORK. Price, 0.
PHOTOGRAPHY., FPrice, Hic,
UPHOLSTERY. Price, boc,
READY SHORTLY.
LEATHER WORKING, Price,
HARNESS MAKING. Price, 60
SADDLERY. Prlee, 5S0c.
TECHNICAL INSTRUCTION, Important new
gerles. Edited by Panl N. Hasiuek. th numerous
iNMustrations of IEF ‘text. Bach book contains about
160 pages. Crown 8vo. Cloth. Each, 1.
PRACTICAL DRAUVGHTSMAN'S WORHK. Price,
1

$1.
PRACTICAL GASFITTING. Price, $1L

PICTURES.

Price, Hhe,

ade.

PRACTICAL STAIRCASE JOINERY., Price, $L

PRACTICAL METAL PLATE WORK. Priee
1.

l’ii.-l(‘-'l‘lﬂ.l‘l.- GRAINING AND MARBLING.
Price, £1.

OTHER VOLUMES IN PREPARATION.

SPON'S MECHANICS' OWN BOOK. 702 pagea
1420 ustrations. Half leather. Price, $2.50. n-
eral method of treatment of each subject iz first,
the raw materials worked upon, its characteristics,
variations and suitability: sccondly, the tools used,
the sharpening and use: thirdly, devoted to typical
examples of work to be done, materials and how to
de slinllar work. Nearly all of the mechanleal
trades are here included and some of the profes-
sions.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING. CHICAGO.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

B —

VAN NOSTRAND SCOIENCE SERIES. 18mo.

Boards. &0c. each. Amply illustrated when the
gubject demands. Put up In a oniform, neat and
attractive manner. Subjects are of an emineotly

range of
noted as

gelentifie eharacter and embrace a8 wide
toples. . The following eltations may be
types of this notable set:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C, E, 3rd American
edition. Revised and parily re-written, with an
appendlx on “Theory of Chimney Draught,” by I\
Idell, M. E.

STEAM BOILER EXPLOSIONS. Hy Xerah Col-
burn, New edltion, Revised by Prof, R. H. Thurs-
ton. Price, H0c.

FATIGUE OF METALS UNDER REPEATED
STRAINS. Price, 50c. WIith Varlous Tables of
Results and Experiments. From the German of
Prof. Ludwlg Spangenburgh, with a preface by
OF POWER BY WIRE

B. T. Bhreve, A, M.

TRANSMISSION
ROPES. Price, G0c. By Albert W. Stahl, U, 8. N.
Becond edition,. Revised.,

TRANSMISSION OF POWER HBY COM-
a0e., By Albert Zahner,

PRESSED AIR. Price,
M. E. New edition in press.

GAS-LIGHTING AND GAS-FITTING, Specifica-
tlons and Rules for Gas-FPiping. Price, 60e. Notes
on the Advantages of Gas for Cooking and Heating,
and Useful Hints to Gas Consumers.  2Zod edition.
Ru—'ﬁ'ritteri amd enlarged. By Wm. Paul Gerhard,

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BEGINNERS,
Comprizing the Elements of Electrielty and Mag-
netism as applied to Dynamos, Motors, Wirlng, and

to all Branches of Electrical Work, By Norman
EELE;huuldur. M Ilustrations and 6 tables, Price,
[ =

DRY BATTERIES. Especinlly adapted for Au-
tomobile, lLaunch and Gas Engine Work; Mediceal
Colls, Bells, Annunciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery., 30 ilustrations.  26e,

SMALL ELECTRIC MOTORS. How to make
and nse them, ineluding design, examples of small
motors and thelr applications, speed  controllers,
starters, fuses, ete. 438 (llustratlons, Priee, 25c,

SIMPLE SCIENTIFIC EXPERIMENTS. How
to perform entertaloing and instructive experiments
with simple home-made apparotus. 58 llustrotions.

MODEL BOILER MAKING, Containg fuoll in-
structions for designing and making Model Station-
ary, Marlne and Locomotive Boilers, Fully Hlus-
trated. Prire, 25c.

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

1 THE LOCOMOTIVE, SIMPPLY EXPLAINED.
A, first Introduction to the study of the Locomo-
ve Engine, their Deszign, Constructlon and Eree-

on, with a short eatechism, 26 [llustratlons, 250,
ACETYLENE GAS, HOW TO MAKE AND USE
OT. A practical bandbook on the nses of Avetyiene
Gas, sultable apparatus for lts generation, hints on
fitting up, ete. 34 fllnstratlons. Priee, 26e,

JOINT WIPING. Proactical hints on, for begin-
nera in plumbing, deseribing in detail the variouns
operatlons and fally Mustrating them from actual
work. Price. 2be.

WOODWORK JOINTS., How to make and
where to use them. Mortise and tenon joints, lap
jolnts, dovetail joints, glue joints, scarfing Joints,
elrenlar work, with 137 {llustrations, Price, 25¢

DIAGEAM OF THE COHLISS ENGINE, A
large engraving glving full particulars. Explanation
of figures. 13x19% in, Price, 25c,

FLECTRICAL CIRCUITS AND DIAGRAMS,
Ilustrated and explained. New and original draw-
Ings comprizing Alarms, Annunciators, Automobiles,
Brlls, Dynamos, Gaz Lighting, Motors, Stornge Bat-
terles, Street Rallways, Telephone, Telegraph, Wire-
lega Telegraphy., By Normaon Schoelder,  25c.

HOW TO INSTALL ELECTRIC BELLS, AN.
MNUNCIATORS AND ALARMS, including Batteries,
Wires and Wirlug, Circuits, Bushes, Bells, Burglar
Alarms, Fire Alarms, Thermostats, Annunciators,
and the Loeation and Remedying of Tronbles. By
Normat Behuelder, Price, 250,

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE., By John
Lord Bacon, Instructor in Forge Work, Lewis In-
stitute, Chicngo. 262 pages. Cloth, Price, $1.50.
Contents:  General description of forge and tools;
welding, ecalculation of stoek for bent shapes: up-
H—t-ttlug, drawivg out and bending; simple  forged
work; caleulation of stock amd making of general
forging: steam hammer work: duplicate work: man-
ufneture of from awmd  steel; tool-steel  work;  tool
forging amd tempering:; miscellaneous work; tables.

LOCOMOTIVE OPERATION, By G. A. Hen-
derso, 30 pages; ustrations, Cloth. Prico,
£3.500, The object of this work is to give a com-
plete and systematie discussion of the theory and
practlee of locomotive operation with the results
accomplished and the effect of the action upon the
varlons parts, as well a8 the amount of fuel and
water needed to perform such necded work, rather
than an cxclusive treatise upon the mere manipula-
tlon of the machine, The order of contewats [s:
Inertia, steam aclion, resistance, slipping, braking,
steam eapacity, hauling capacity, water consump-
tion, fuel consumption.

TEXT BOOK ON ROOFS, By Mansfield Merri-
man. Part I. Sixth editlon rewrltten and enlarged.
326 pages; lustrations, Cloth, Price, $2.50. The
contents include treatises on stresses In roof trusses,
Lhighway bridge trusscs, railrond bridge trusses,
miscellancous trnsses, deflectlon and ioternal work,
historical and critical notes,

WIRELESS TELEGHRAPHY. By A. Frederick
Collins, 5600 pages; lllustratlons. Cloth. Price,
£3. Describes the history, theory and practice of
wireless telegraphy In a way to prouse the enthusl-
asm of the layman, as well as the professional. A
happy regard for details and minor polnts makes
the whele g remarkably clear and interesting ae-
count of the Science.

MODERN ELECTRICITY. By Henry and Hora.
866 pages; 150 [lustrations, Cloth Price, £l
Thoroughly aeccnrate and selentific In its explana-
tlon of X-rays, wireless telegraphy, radlum, trans-
mission and distribution, power stotions, wiring,
and written in ulnin English. An essentlally prac-
tical handbook for students, apprentices and elee-
teleal engineers.

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 65e. Undoubtedly the best
book published for students of arithmetie. Do not
despair because through neglect yon have forgotten
what you onece knew about this branch of math-
ematles. This new method requires no teacher,

YOUNG ENGINEER'S GUIDE., New edition re-
vised and enlarged. 254 pages; fllustrations. Price,
£1. Covers the entire subject of care, management,
operation, repairing, engincer’s llcense and various
polnts of equal lmportanes, ond s endorsed by lead-
ing engineers in all parts of the eocntry,

HOW T0O RUN ENGINES AND BOILERS. By
E. P. Watson; illustrated. Price, £1. Wrltten In
plain language and well adapted for use as a text-
book by the engineer and boiler maker,

MODERN COTTAGE ARCHITECTURE. By
M. B. Adams. Large quarto; 79 pages; {llustrated.
Cloth. Prlee, £4.50, Containg an introductory es-
say on coltage bulldlng and notes on the subjects,
iNustrated from works of well known architects.

TUNTECNICAL ADDRESS ON TECHNICAL
SUBJECTS. By James Douglas, 90 pages. Cloth,
Price, $1. Contents: The characteristics and con-
ditions of the techmical progress of the nineteenth
century: the development of American minlng and
metallurgy and the equipments of a tralning school;
wasles In mining and metallurgy.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



CONSERVATIVE INVE STHENTS

COMPRISING — _

Chicago City Mortgages,
High=-Grade Industrial Bonds,

Chicago Real Estate Bonds, 1
Corporation @ Railroad Bonds
—_———— NETTING = |

47 =~ 07

These securities are in convenient denominations suitable for the investment of funds |

of all sizes, and because of their conservative and non-speculative character are especially
desirable for the investment of sovings and trust funds. f[Investors who appreciate such
securities are invited to send for our current lists of bonds and mortgages, and other in-
teresting investment literature, together with “Our Experience with Serial Bonds.”

Peabodyﬂoughtehg & Co.

1122 First National BanK Building, = - CHICAGO

(Established 1865) jl

EARN MONEY
THIS SUMMER

Many of our readers will have spare time this summer.

If they wish to undertake a very pleasant and profit-

able line of work, to occupy either a portion or all of

their time, they are invited to address for full particulars

POPULAR MECHANICS

JOURNAL BUILDING CHICAGO, ILLINOIS




MAKE YOUR OWN LIGHT

A nnlll;rl-te ipment for maKing your
own ectric i t. A boy can start it.
Requires mno attention

The most Perfect Small
Engine Ever Built......

#-h. p. Gasoline Engine, § Light CGena-
rator, 200 feet Covered Wire, 36 fect Lamp
Cord, 6 16-Candle Power Lamps, § Sockets, [
6 HRoseéttes, & Porcelain Tubes, [0 Porce- =
laln Knobs, 2 feet Cir. Loom, 1 SBwitch
Fuse, Bolder and Tape. The above com-
plete and perfect outfit s offered at a
price so low you cannot afford to burn oll
Send for descriptive circulars,

STRONG DURABLE
SIMPLE POWERFUL

Mounted on solid wood
base. All connections
made and ready to run.

b

asing{nn Street, - Chicago

JUNIOR ENGINE WORKS, . 907, 160 ‘W

Dear Sir:—Would you be open for an investment which will yield, with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 75 per cent—which means %4 per ecent 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 yov to buy what you do not want, or =ell what you have not got.

I REFER TO A STRAIGHT INDUSTRIAL PRNOPOSITION, 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.

Therefcre, before placing hefore you, in full detail, the venture I refer to, T ask your
consent, and for that purpose I attach this conpon, which explains itself. If agreeable,
and you are open for a proposgition which will produee 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 i3 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., Chieago.

<
COUPON -

Dear 8ir:—You may send to my address full details of the proposition you refer to.
I will earefully consider the matter, and, If interested, will write you further. This with
the distinet understanding that I am under no obligations.

Postoflice
SBtrect anld Mo, ..ocicisarirasianssasrsassnna
Date "llillliill‘-i!ll!lll#!llmH- statEtrllilIll-l--lll!!lII!!!-!!!I--ir-ll-iliidvl—o!ll!!lll!illilll
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TheWARNER"LITTLE WONDER'

" A Complete Grinding
and Polishing Outfit

Indispensahle for bome and general
| wuse. Buves hours of tin e and T‘uuk"i
| silverware and cutlery shine like new.
+ Hharpens edge tools of every descriptiom,
I shesrs, knives, hatchets, ete,  Willrun a
smaull dynamo, sewing machine or other 3
z fight machinery. 1n @very
B, home this mator will Alla
"‘,55#'1 jong felt want. Dentists,

1 butchers. cooks, jewelers,
ok I!I earpenters, plumbars n r'“lll
| mechanics wenerally Wi
find this machine of im-
VUl mense value.

PRICE, §4.00
fis b g ar ecoraplete incladine 1M 1':|:_[-'I: b~
[ —"y’“'IlEEI.. BUFFING WHEEL nsd PULLEY §
L H ifor I'Pl'l'nlhl'!" :}r:!hhlnnif“i"” ik S
H 1] my 1, 1R, we will eending
N_““E' Lo SI1 a1l anlery for thl® cutis &t . $3 00
which was the prics of snr eid m- ket mprevameants,
Posdtlvaly B4, 06 wfoar that duie. s
This is voi & o7, and we will cheerfully pefund yonr money S8
i unmatsfuctory, Bo rou take no chancss  Toallel glving SN

full description sent free.  Corrmspandanos with desles
witbekted.

WARNER MOTOR C0., Flatiron Bida. -
- Dept. 14.  New York City

ELEVEN USEFUL

TOOLS IN ONE

' Tool Steel

Guaranteed ;

Thie *"Green Book' :
shows s most  com- b
plei+ lineof Nippers §

Flat Nose Plier
Burner o
Screw Driver
Wire Splicer
3 Wire Cutters

2 '] Holders E:nn}{;}]i:-];,:. Write for -
Pipe Grip e i
Reamer : :"'Tﬁ g, g
JEALER FOR &
g UTICA PLIERs :
" V& If he docs not carry them write 3
3 j& us wnd we will send you by mail 3
% & iny mige in this style for the fol- 3
' .&t ; = Jowing prices: a4
s F _ 4% in. 45¢., 8 in. B5e.
¢ & 2 6 “ 550, 10 * 90 :
- 7/ UTICA DROP FORGE & TOOL C0. |
] é; 73 Genesee 5t., UTICA, N, Y. 3
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Mease mention

A CoMrmoN GROUND OF SATISFACTION

The business man, the laborer and theathlete
tmeet in approval of

DOLLAR WATCH
& practical and accurate time-keeper under all
conditions, Absolutely gmaranteed. Ask foram
INGERSOLL and seethat you get it.  Sold by
50,000 dealers or sent postpaid by

(Dept. 63) R.H. Ingersoll & Bro., 31 Maiden Lane, N.Y.

)
THE “RELIABLE ROUND TRACK |
DOOR HANGER”

You know how the cld-fashioned Door-Hanger sticks
Ours Will Not Bind |
Ours Cannot be Derailed

Let Us Tell You About It
| WRITE FOR CATALOG AND PRICES

ALLITH MANUFACTURING CO.

120 South Green Street, Chicago i

——
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