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A Further Proof

that this Company is determined to have the supervision of its plantation in the
hands of experienced men.

THE GOVERNMENT OF THE PHILIPPINE ISLANDS, DEPARTMENT OF THE INTERIOR

BUREAU OF ACRICULTURE

MAMNILA, P. 1.
OFFICE OF THE CHIEF OF BUREAU
HARR WAGNER, President, Playa Vieente
Rubber Plantation and Development Company.

My Dwear Sir:—I have sent in my resigonation as Superintemdent of the Government Troplcal
Farin, San Hamon, to take ¢fect October 12t, in order to accept yvour p1'nFrm!timl to  bocome
Asglstant Manager of your tropieal plantation at Vern Croaz, Mexieo, I will visit Cexlon and
Straits Settlement and investigate the plantations of cultivated rubber trees and report for duty Jan-

pary 1, 1306,
Yours truly, GEO. M. HAVICE,
Superintendent Government Tropical Farm.

An Investment in our
RUBBER lands means—

O/ ON YOUR MONEY NOW
O AND LARCE FUTURE PROFITS

WRITE US TODAY FOR PARTICULARS

The Playa Vicente
Rubber Plantation and Development Co.
511 Medinah Building
Chicago

WATER MOTORS YOU CAN

invest in a Btock guaranteed to sell at 200 per
cent above par within 12 months.

Mawe Youm ManEY
HJ_ILH:I: MONEY

i i

‘ALSO ¢

BE ~ |~ @
‘SEGURE

| L

PELTON MOTOR AND DYNAMO DIREST CONNECTED. THLDEEL HTl.'rnl:ll:El OF AMERICA
- : HAYE THIS "

The PELTON MOTOR possesses all the advantages . .

E:lf H]a Im:l}:];u!l i‘éﬂl..'[ﬂﬁ;l;i‘-" ;‘]é{t :;;I IEE L.h ll.'.lisi’.iﬂseu-

ally a high grade machine of the best mechanical con-
structlon, and is guaranteed to develop a maximum CONSULT US
ower using & minlmum quantity of water. Tests at
o rnellﬂléiva;ﬂtr lﬂihl?w the rlema{kah!al IemciEI‘!EF of whether buylng or selling stocks or bonds, We can
per cent. apted for runniug from city malons or >
independent water supply. and can be used for any pur- offer you one stock now which is certalnly worth look
pose requiring power. For example, dynamos, dairy Ing Into carefully. It will give the greatest opportu-
and farm machinery, faps and blowers, printing nity Io the feld of iInvestment today. We will be glad

regmes, gte., ete. Send for catalogue giving capacity
End prices of various sizes. to give full particulars.

DEBENTURE COMPANY OF AMERICA
THE PELTON WATER WHEEL C0, | | Peoevruseconnavvor.
LGE LAborts o AW RORE. Philadelphia, Pa.
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) are accurate time and labor saving devices
for meeting mechanical needs--short cuts through mechanical
difficulties--they are recognized by amateur and professional
mechanics as the standard for accuracy, workmanship, design

and finish. Send for free Catalogue No. 17AP, of the largest
line of fine mechanical tools.

THE L. §. STARRETT CO., ATHOL, MASS.,, U. S. A.

Pleasa mention Popular Mechanies when writing Advertisers.




~._BUILDYOUR OWN BOAT'

o A L

S i ‘. 5 .

BY THE BROOKS SYSTEM

Anyone using the Brooks System, no matter how inexperienced he is in the use of tools,
can balld his own row boat —sail-boat—launch or canoce in his leisore time, at the cost of a
little lumber and & few nails. All the boats built last year, by all the boat factories in the United
States, combined in one fleet do not equal the number of boats bullt during the same ime by nov-
ices using the Brooks System.

The Brooks System consists of exact size printed paper patterns of every plece of the boat;
detalled instructions to build and 2 complete set of half tone illnstrations covering every
step of the work; an itemlzed bill of all material reguired and how to secure . We tell you
how tolay the pattern of each part on the proper plece of matlerial--how to cut it out—how to fasten
cach part in its right place. o

One man bullf selxieen boats last secason—another built ten—the materials cost very little—we
fumished the atterne—they did the work and sold the boats ata big profit. Over ten thonsand ama-
teurs successinlly buflt bodts by the Brooks System last year. 5l per cent of them have built their
second boat, You necd buy nothing from us but the patterns,  All kinds and sizes, from a small
Iow bodt to a §l-foot eruising yacht.

When 8o ordered, patterns are expressed, the charges prepaid, ¢, o, d., allowing examination,
Full line of Knock Down and completed Boats. Catalog with full particulars fvee.  For %5c. large
catalog showing several working ilinstrations taken from the insiructions of each boatand a full
set for one boat; also valuable information for the amateur yachteman; rules for salling, steering,
passing, fog and engine signals, etc,

BROOHKS BOAT MFG. CO.
Origiaators of the Pattern System of Boat Building, 3701 Ship 5t., Bay City, Mich,, U.S.A.

To get the Cyclopedia of Applied Electricity at $18.00 (regular
price $30.00). The present low introductory price will positively be

withdrawn
JANUARY 12Z2th

or sooner if the edition ls exhansted. If vou want a set of this valunable work at the present
iow price. you must order at once. Applications will be filled in the order received as
long as the gupply lasts, 20,000 scts sold within om.*.dyear. Every set sold on approval.
N he record speaks Tor itself, The work is a practical gulde for all persons interested in Eisctricity.

Five volumes—2500 pages—ully indexed; size of page 8x10 inches. Handsomely bound
in % red morocco. Over full page plates,
diagramas, plans, sections, tables, formule, |————————pPyrfial List of Contents

etc. We will send the books PART TI..Magnetism, Electric Current, Measure-
ments, Wireless Telegraph, ineluding Wireless an.

Teleutograph.
PABTﬂ]--Dirart-ﬂurrent Dynamos and Motors, in-

clnding Typos, Motor Drives, Btorage Batteries.
PART Ti1.-Electrio Ourrent Machinery, Manage-

on approval. Express prepaid. Look them | ment of D{rnamuu and Motors, Power Stations,

over for live days. 1T satisfactory send us §2 PART 1V--Alternating Current Machinery, Power

down and § per month for eight months | Transmission. Mereury Vapor Converter.

thereafter: otherwise notify us and we will FPART V--Telephony, Includlsg Common Battery

transfer them absolutely free, Bystem, Automatic Telephone irelesa Telephony
Positively no Orders Accepted |——— COUPON.-CUT OUT AND MAIL TO —
After January 12th American School of Correspondence, Chicago, 11,

. :nt--Please pend me, on five daye' approval,
Send for fllustrated 200 page Bulletin giv- |  Gentlemen e N e
ing full outlines of sixty different courees in ffﬂ'it‘“:-‘-ﬂﬁ§i3ﬁ§ﬁig Eﬁ:::ﬁ'ﬂﬁt“ of Appiled Elec-
Electrical, Mechanical. Civil, Stationary, If satisfactory, I will remit $2.00 and $2.00 per month
Marine, Locomotive Engineering, Architect- | thereafter for eight months, Otherwise, i1 notify
ure, Mechanical Drawing, Telegraphy. Tele- | yon within five days you will send for the books. Cash

hony and Textiles, ete., including College | with order §17.0, Money refunded if not sat isfactory,
%n:pa,ramr}r Course FREE on request

L [

American School of :::”u
Corraspondencs L crmmers s e s o ——— AL S meaa et et ene
L5115 SO BEALO . ooesirenninnn s

——CHICAGO, ILL., U.5. A ——

Popular Mechanics, Jan. 06,




E. E. SAVAGE

Western Representative

40 Dearborn St.,

CHICAGO

Armitage=Herschell Co.

North Tonawanda, N.Y.
AMUSEMENT OUTFITTERS

Manufacturers of

Twentieth Century Merry-go-rounds
Steam Riding Galleries
MINIATURE RAILWAYS
Razzle Dazzle ParK Swings
StriKing Machines, Etc.

The greatest favorite on the market. With
this machine there are no stakes to drive or
guy lines to bother with, weighs 5,000 1bs. less,
takes less space and seats more people than
the old stylea machine, can be set on any floor
or pavement without Injury to either and can
be set up or taken down in less time than any
other machine.

Send for Catalogue P

The machine is especially adapted to motor drive, and may be operated by a one-half
horsespower electric motor, any motive power however may be employed. When ufn:ra:ttd for
10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides refri
two storage compartments to a temperature of thirty=five to thirty-eight degrees Fahrenheit. You secure
lower and morec even temperatures at less cost than using ice.

BRUNSWICK REFRIGERATING

SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated reirigerating
machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from sters
ilized or otherwise purified water, The machine has
arefrigerating capacity equal to the melts
n%'ur the use of 200 pounds of ice a day.
It is automatic and is as free from com-
plications as it is possible to make a machine of
this character. Itis installed on the same base
as the refrigerator, becoming part of it, 20 that the
entire plantis ﬁhigpe-’.l as a unit, it being onl
necessary to connect the power and water when it
is ready to operate.

gerating

Manufactured by the

COMPANY

NEW BRUNSWICH, N. J.

“THE CHICAGO”

AUTOMATIC TEMPERATURE

REGULATOR

The best device for controlling your Fur-
nace, Hot Waler or Steam Holler. It isauto-
matic and a fuel saver. Easlly Installed.

Time-Set
Attachment

Is a device which
we attach to ouar
Regulator In or-
der that when the
purchaser <doe¢s
not want to main=
tain the reg-
ular temperature
during the night,
but wants It 10 be=
come warmer to-
wardsmorning. he
canset the Attach-
ment 80 that it
will automatically
adjust the drafts
at any glven time,
It I8 contalned in
d cablnet and set
in the same man-
ner as an alarm
clock, but it has
pot an alarm.

O L] 5
-2

Write for Prices and Further Particulars,

CHICAGO HEAT REGULATOR 0.

40 Dearborn Street, Chicago.



F-_ e

ONCE MORE WE OFFER YOU |

THE INVENTION OF THE 20th CENTURY

A TOOL CHEST FULL SIZE
in your Vest
Pocket.

Always at hand--
Never in the way.

A Combination of

An Ontside Caliper, an Inside
Caliper, a Divider, a Straight
Edge, an Angle Edge,a Depth
Gauge, a Try Square, 4 Center
Bquare, an Angle Prolractor,
a CenterT
Gange: many
other combina-
tlons too
numerous to
mention.

Machinists, Tool MaHKers, Pattern MaHKers,
Draughtsmen, Electricians, Everybody!!

This new scientific, yet simple device for taking measurements,
the WIET-GOETHE COMBINATION GAUGE .. .. .

e —

Would be marvelously cheap for

: this INSTRUMENT, yet we give
@ it to you

Were you ever, while performing some mechanical work, confronted by almost insurmountable difficulties because you did
not have the proper tool to take measurements ¥

GET THIS WONDERFUL GAUGE

Made of suparior steel, thoroughly tested as to lts accuracy, no expense spared on workmanship or material. Constant and novel
uses under all circumstances. Bolves all the different and difieult problems in shops and elsewherc. Complete in neat
Leatherette Case with Metal Trimmings. :

HERE IS A SPECIAL OFFER

Read this. We want to increase the Subseription List to our Monthly Joarnal.

MODERN MACI."NERY The foundation of civilization resta on Inventions of new machinery.

To keep abreast of mechanical pmfrru &5 should be the alm of every
intelligent man. Our publication keeps you informed, and it is written 5o all can understand it, and
the best lHlustrated of its class,. MODERN MACHINERY costs only $1.00 a year. We want to
get you started reading this paper regularly, and therefore make you this offer.

'ndl 18 your subscription and at once. enclosing $1.00, and we will mail yon MODERN
MAC‘I-EFI:‘-‘?ERY lC‘r‘L‘I}" munl% for one year and a WIET-GOETHE COMBINATION GAUGH

FREE at once. If not just as represented, send the pauge right back and we will refund 7 ,,-f‘
our money. Don’t delay acceptng this proposition; write to-day. Remember money </
gmck tomorrow if dissatisfied. e
If you are at present a subscriber to MODERN MACHINERY you may take ad- & “MODERN MA
vantagefuf our offer, and we will extend your subscription one year ahead from present ‘é/ n:’I.I'IiEL!S MACHINERY
date of expiration. gﬂ HING CO.
4 1333 Security Bldg., Chi
_c// ¥ E-s “F
Tl 1

Modern Machinery Publishing Co. =~ cusmees s

A r which plea d
</ MODERN MACHINERY for one ﬁ-'%

and also send me one WIET-GO

l 333 SEC“ I‘it}' Bullding ’/ 17ll!:‘:.:-'t:':i':;nlén]i3 Ijbliﬁgrwﬂu{;fugﬁnﬁiciﬂﬁnTndﬂ
27 e R Ll e . Tk ptten
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Is a mean answer to get when
you apply for a position. You
will get that kind of an answer
every time if you know little
or nothing. The man that is
wanted, the man who gets the
position and goo 1 salary, is the
man who knows his business.

man employers want to-day.

I Can MaKe You
Wanted Every Time

whether you are 15 or 50 years old.

My system makes you the right man,
brings you the knowledge, gives you the
training at home in jour spare time that
enables you to get a good position with high

salary.
BE AN ENGINEER

I have the greatest system ever offered for
training in Electrical, Steam or Mechanical
Engineering, Mechanical Drawing, Ma-
chine Design, Electric Lighting, Teleg-
raphy, Telephony, Electric Motormen,
Dynamo Tenders, Short Electrical Course,

New siudents enrolling now receive also as a
help, free of charge, our Reference Library and a
set of Elecirical Apparatus.

Although I've helped thousands, don't
take my word for it; just ask for proof, I
will send you the proof in my free book,
‘‘How to Become an Electrical, Mechan-
ical or Steam Engineer.’” Write for a free
copy to-day. Ittellsyou thestory of success.

Secretary, Electrical Engineer Institute of
Correspondence Instruction.

Department 6, 240-242 West 23rd Street, New York

R e A S R B R T R T

Learn
This

Be Your Own Taxidermist

mount Birds,
by men, women and boye. BIG P
and den.

way ¥*on should Enow id 2
Tpeatigase soday. for particalasn

DF TAXIDERMY, Lee., b8 KBS0, Dmahs, Neb.

The man of training and ability that's the H

& 18-inch g
shown in illustration. Frame, gloed up top, vices and tool

GRAND RAPIDS, = = -

Our No. 40 Eench

Teach The Boys to Use Teir Hands

Every boy ought to have a little carpenter shop
of his own. He can earn money dolng carpenter
work for hiz family and friends and have lots of
fun besides.

Our Youth's Manual Trainlng Bench 1s a whole
carpenter shop in itself for a bright boy., It ia
uszed in tha best manual training schools in the
country.

Bench ﬂf ft. long, 22 inches high, 20 inches wide—ftted with

ued up maple top 1% inches thick, with 7-inch well
for tools, fitted with two viees. Hack board and tool rack as

rack all made of hard maple.

Our catalog gives completes Information In re-
gard to this and other manual training benches,
and it shows a number of stylezs especlially de-
signed for manual training school use. Write for
a copy.

GRAND RAPIDS HAND SCREW CO.
146 S. lonia Street o
MICH.

WE can teach Inu BRY MAIL to stuff and
| uimals, Fighes, etc, The

most fascinating of arts, Emil{h]jmrnpd
FITS.

Bave your fine trophies. Decorate home
BTANDARD METHODS only
and GUARANTEE BUOCERH, 1f you
hunt, fish, love or enjoy nature in any

Fartioul New Cutalog
wad Tazldermy Magazlos, ALL I'lll.ui. wf'muoo.,

gVHY NOT LEARN

S‘HOW*(MRD WRITING OR LETTERING.—
Only field not overworked. Separate courses,
(Ohurs is the only practioal, thorough and personal
instruction. Wa toach by mail and gnarantes success,

terma, Write for large intoresting FRFE Cat-
alog. THE DETROIT SCHOOL OF TTERING,
Dept. P M, Detroit, Mich.

“Ndest and largest School of its Eind."

SIGN PAINTING?

Pt i s PP el Sl i) Py Pl Vg

MECHANICS, STATIONARY
ENGINEERS, ELECTRICAL
WORHERS, AUTOMOBILISTS,
Bicycle Repair Men, Farmers,

and Factory @ Shop Emploral

Here 18 just what jyou
mesd —a

Good,
Durable
PocHet
Hnife

Which smbodies the
following

EIGHT ADDITIONAL
==TOOLS==

Alligator Wrench, wire Pliers, Wire Cutter (will
cut barbed fence wire), Hoof Hook (can also be used for a
packing hook about the englne), Serew Diriver, Screw
Kit, Swedging Awl and Leather Paneh, The blades
are tempared (o withetand hard usage and sro made of the
beat 55 carbon cotlers’ steel.

These tools are peeded almost every day, and you cannot
afford to ba without them.

A YERITABLE POCKET TOOL CHEST of Inestimable Convenlence

Price $1.25 Postpaid

Remit for Bample Today, Don't delay. Money back if not
entirely satisfactory.—Refer to the Columbia National Bank, ;

Agents Wanted 3
Energetic hustling boys of mechanical turn of mind can 3
make money selling these knives. They sell on the spot when i

Intelligently demonsirated.

Devine Speciaity Co.

75 BALDWIN Mall Address, Box 74. I NDIANAPOLIS, IND.

MENTION POPULAR MECHANICS
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THIS BOOK 1S FREE

1)

A Better Posi-
tion, Shorter
Hours and a
Larger Salary
await the Rapid
Calculator. We
will send free to
the first 1,000
who apply a
copy of our new
book fully ex-
plaining a sys-
tem of

Short Cuts
In Figures

It tells how the
work ot hours
may be done in
minutes and ex-
plains how you
may become a
rapid calculator,
It is Free.
Address

COMMERCIAL CORRESPONDENCE SCHOOLS,
19D Commercial Bldg. Rochester, N. Y.

EUGENE DIETZGEN COMPANY

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

£

L . o |

| ] -
o o e A

SAN FRANGISCO - NEW ORLEANS

Most complete line of

Drawing Materials and
urveying Instruments

Our Rapid Printing Blue Frint Paper has no equal.

The Celebrated Vandyke Solar Paper for Elue and
Black ling prints. Sead for sample prints.

ALL BOODE WARRANTED

WRITE FOR OATALOG "¢"—{16-pp, PROFUSELY ILLUST'D,

ng l‘.‘»lhlnu:-,‘

Send for I'lnstrated Catalogue or ask your jobber,

lesand

l;m.wl

FPrint Fili

#
g
%
:
5
d
:
=

FRITZ & GOELDEL MFG. C0.,
99 Alabama Btreet, Grand Rapidas, Mich.

Bizes of Dranghting Tables,

Hoards,

Elue Print Frames, Etc.

Plaagza vention Ponnlar Maochanios

How Much Salary
Are You WORTH?

That is the question asked by the empl ﬁr of
to-day, How much salaryare you worth—What
can you do to earn it? If you can do one thing
well you are in demand all the time, and are
worth from four to ten times as much as the
man of no special ability.

The Internatiomal Correspondence Schools
were founded and Five Million Dollars have
been invested to help men of ne special ability;
men who had to leave school early; men who
are earning but little and who are struggling
against adversity in uncongenial positions.

The I. C. 8. does this great work by mail at an
exrpenge zo small anyone ean afford it—the
worker neither leaving home nor losing time,
One spare hour each day will do it. So wonder-
ful has been the success of this system that a
partial record just completed shows the names
and addresses of 54 students who have act-
ually been benefited by the I, C, 5.

Every man or woman who can read and write
is eligible. To learn how easily and quickly
youcan be helped, indicate on the coupon the
kind of position you would like. In return you
will receive without cost or obligation, litera-
ture, information and personal advice of the
most helpful character, Isno't such a promise
from su an Institution worthy of investi-
gation ¢

International Correspondence Schools,
Hox H72, BCRANTON, PA.
aln, withont further obligation on

tion beforé which I have marked X
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HANDBOOKS

a E have been able to secure a special edition of handbooks on a wide range
of practical and useful subjects. Bound in cloth they could not be dupli-
cated at $1.00 each. We want to introduce the TECHNICAL WORLD

MAGAZINE to readers of this paper and start them reading it regularly. To

those sending us their subscription with $1.00 before Jan. 31st we will mail the

magazine every month for one year, and in addition send FREE your choice of
any one of these valuable handbooks listed in the coupon. These handbooks of

64 to 96 pages each contain a fund of practical, authoritative information on the

subjects treated. Each handbook is profusely illustrated with full page dia-

grams, half-tone cuts, line drawings, etc. Size of page, Tx9 inches.

If not perfectly satisfied send the booK bacK and we will refund your money.
(Dollar b8 may be sent af our wrsk)

COUPON—MAIL TODAY

659 TECHNIC AL . Technical World Magazine

3325 Armour Ave., Chicago, Ill.

- In accordance with special offer, 1
¢ 5% enclose the sum of ONE DOLLAR, for
: which send me your magazine for one
5 i Jear, and the handbook indicated by
X" in list below.
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Gas and 0il Engines
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to do without it.

If vour newsdealer does not keep The Technical
World Magazine, give us his name and we will
send you a sample copy free.




DIRECTIONS FOR USE

Dpen mouth of Bag and

Girab Hook on INSIDE of Win-
dow Stool, as represented In
cut, Do mot remove Escape
from Bag, but drop Bap and
Escape together and it will
drop to the ground without

Fire?’ Fire?’

LEAVITT’S

Portable Fire Escape

Safe, Simple, Cheap, Portable,
Always Ready

Not exposed to the weather, not confined to any par-
ticular window, but ready for use at any. If dropped
from the upper window in any bullding, parties occupy-
Ing the rooma below have free use of jt. A flreman or
any other person can ascend from the ground and repnder
asaistance on any floor that the escape passes. A person
knowing it fs in the room does not go crazy when he
finds the usual way of getting out iz cut off by fire and
emoke. 1If it cannot be used from your room on account
of the flames and smoke coming out of the windaw below,
you have it to take to another.

You do not have to walt for any ons to work {t, but
it §a In your own control to put just where it ls required.
The ordinary escapes are confined to the building and
exposed to the winter weather, and a fira {8 just as liahle
to prevent its use as it is to prevent vour going down the

fouling, regular way, Fartles in the regular line of buainess, such

as hardware, agricultural, furniture, house furnlshings,

ete., ecan carry them in stock.  Liberal discounts to

parties ordering 12 or more at one time, Escape 25 feet

i long—just fills & bag 1 foot wide and 2 feet long. Just
the escape for a person to own occupying rooms high up.
Factorfes should have them on every foor,

PRICE, 20 Feet for $2.25. B8cts. for every additional
foot, including bag to Keep it in.

39 EXCHANGE ST., PORTLAND. ME.
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BEE the Bubject Matﬁ*r in the
Second and Third Pages of the
Index of

THEPRACTICAL GAS ENGINEER

Fifteen Pages of Index like this:

24 Page Index.

Battery, How to Revive.
Barking, Noise in Cylinder.
Backfiring, Ita Causes.

n B,
Babbitting a Box,
Eum L8] imd-g Jacket.

rake Hores Fower.
Brake Teat for Power.
Combustion.
Compression.
Charge Gas apd Alr.
Construction Two-cyele En-
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Mechanical Drafting

BY CHAS. W. REINHARDT
Chief Draftsman, Engineering News

Aunthor of “'Lettering for Draftsmen, Enginears and
Btudents,™

“SHOWS HOW TO DO IT*

Oontains chapters on outlining, lettering, outline shading,
soction lining, curved sarface shading, tnﬁn! inclined
surfaces, topographical drawing, character and finish, ete,
Boards 1118 ing, 42 I:’I? 90 text illustrations and 11 full
page platea. Plates 1to IV contain 89 distinet conven- gine.
tiona for section lining. Oylinder Constraetion
Prof. Jacoby of Cornell, says: *'Each of the linder Walls, How Thick.
chapters on “outline shading” and on *section [in- Uﬂﬂlﬁﬂg gfﬂmf- o
ing" are alone =warth the price of the Book."”” Foaelvpn Batruction.

Covering all Types of
asoline Engines,
Constricted Val assa
ﬁ.i Is Power. Wi E -
Cooling the Oylinder,

Unuse of Defoctive Ignition,
Charncter of Ignitin Rﬂpgrt.
Cylinder, Pnum:l!hp n,

Cylinder Kings, Pur of, Cruse of Pro-Ignition,
Most Popular Book on Mechanical Drafting Ever Coughing Nolse in Oylinder.  Oromhend Rrock: "
I t!unnm:tnﬁ Kod. Choked Inlet Passnge,
Published il."ra.nkh Shatt. Cold Weather Affects Start-
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o ST ™ b | e e, ey e
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H E‘ c H AH I c s Cooling Fan. - ¢+ IMameter of Crank Shaft,
PROBIEMS FOR FNGINEFRING STUDENTS Uonnecting Gasoline Tank to  Diameter of Fly Wheels.
T b e P R R TR Engine. Double Oylinder or Balanced

By Prof. Frank B. Banborn Chimney for Tobe Tgniter.

ingine. =

800 problems, many belug examples in snginesring i Current Breakar. Dnngmai}lL?;_I-nﬂt for En-
Dimensions of Frundation.
Depth of Foundation.

Dry Battery,

Cleanliness,
'ﬁ?ﬁnﬁ: I, Work (Broblems 1 to 1. II., Foros g i adlck St
({Problema 173 to 4 otlom (Fro 8 | B0 e Index.
ewers and complete index. A practical, alementary book ag "

of problems for the wse of practicing mechanics, en- U‘-‘fﬂpmm:li“ill' Btarter. Dynamo or Spark Tgnition,
Oompression and its Relation Defective Tanition,
gineers and students. t.f OWer, I;‘-.-..Hm'::enuﬁ-:n.;"'}mm

PRICE, $| 50

Hend for descriptive eatalog M. P. and a sampls
copy of Enﬂnmugm Nowa

THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YOREK

Compression Bpace, Bize of.
Compression Pressuro.

150 pi’geu inthebook on justauch Live Suhiccts as thease,
a.ﬂml.ﬁnﬁtpEam, upon recelpt of price, #%1.00.

E.W.LONGANECKER, M.D., Author & Publisher,

400 Madisen Ave., ANDERSON, INDIANA
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SLIDES 4,000 FT. IN A MINUTE

World’s Greatest Toboggan--Descent 600 Ft.--Sportsmen Come From All Europe
to Slide on the Cresta Run

By A. Sheldon Pennoyer

Swifter than the flicht of an arrow from
the bow; darting around curves with the
quick movement of a swallow; falling over
600 ft. in less than a minute; these are the
experiences of the daring tobogganers who
flock from all parts of Europe to Cresta
Run, Switzerland. 7The sensation s some.
thing never 1o he forgotten, and fascinating
beyond description. No other method of
fast going which one
may experience and
gurvive approaches if.
Even parachute jump-
ers say the descent
from a balloon is less
thrilling.

The Cresta Run has
been built each winter
for more than 20 years
past. At first tohog-
ganers used only ihe
“gehlittli™ or  “Swiss”
gled which resembles o
woodsleigh on a small
srcale, Running was
done in a sitting pos-
ture and steering was
by means of stieks held
in the hands or simnply
with the feet. Tut the
sportive Englishman
arrived on the scena
and developed matters
to n scientific point hy
inventineg a new tobog-
gan (ecalled the “steel
skeleton™), new meth-
ods of steering and of
riding, The tobogzans
are now of steel, the
Iving posture has heen
patronized  altogether

and the run is of glittering ice instead of
snow as formerly.

To ease the riding, cushions are placed
on the board of the sled. The runners are
a little more than % in. in diameter, and the
gauge from 12 to 156 In.: The height with
cushion shout 6 in. and length about 4 ft
There are two distinet models of the “skele-
tons™ in use on the Cresta Run. The simpler

is shown in the sketeh,

‘iCresta Leap''==-Finishing Point at Tele h
¢ Pole at the“ﬂ.lght e

The other model differs
in that it has a sliding
body rest. Experience
has shown that the
welsght should be back
on a “skeleton™ when
ronnding curves, such
as are found on the
Cresta, and that it is
hetter  to have  the
weizght forward on
straight stretches. The
body rest is on rollers
and fulfills its purpose
exnctly.

Each winter that
magnificent toboggan
slide is staked out, the
banks are formed and
the whole lencth iced
by applying water and
allowing to freeze. The
temperature goes often
lower than 30 degrees
relow zero, but is not
uancomfortable on  ae-
count of the dry eli-
mate,

To make a record on
the Cresta means that
one must have =kill
The numerous curves,
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with their hich banks, necessitate aceurate
and delieate steering. Though the banks on
the curves are like the inside of a bowl, an
inexperienced rider may easily go over the
top. These banks are from two to ten feet

L "Steel Sketelem” B s O
Taﬁqggaw :_,_:?"-\ )

,,,,,,
Tk ,,.31"",
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and more above the bottom of the run, as
the case may require,

The Cresia start is at the head of a can
yon in the Engadine, There are eight sharp
curves, and three exceedingly steep stretches
commonly ealled “leaps’”, although the
toboggan does not leave the track. Six hun-
dred feet below the starting point is the
finishing line, about three-quarters of »
mile separating the two. After the finish-
ing point the run goes up a hill, and some
who have not put their feert down to re-
duee the pace, have travelled as much as
40 ft, through the air at the top of the hill.

Bobsleighing, as  well as  skiing amd
skating, play a great part for many, too, in
the Engadine. The record on the Cresta
Run was made in the Grand Nationale of
1905, when an Englishman completed the
course in 59 sceonds and a fraction.

A telegraph line follows the run, and ex-
act and auntomatic electrie instruments re-
cord the instant of start and finish. The ap-
paratus hasg previously been deseribed in
these pages, There are two runways: that
shown on the left in the illustrations is for
bobsleizhs: on the right for “skeletons.”

POPULAR MECHANICS

HAS THE SIZE LIMIT IN OCEAN
STEAMERS BEEN REACHED?

There are some wise old sea dogs who
shake their heads and declare that the ex-
treme limit in mammoth ocean passengers
has already been attained, if not aetually

. overreached. They maintain that the dan-

ger in case of accident or panie is very
greatly increased in the case of the ex-
tremely large eraft. Smaller ships and

more frequent sailings are said to he the
coming thing. The American Shipbuilder
gays: ““We might say that their great siz-
tends to their structural weakiess and early
decay * * there is a limit to safety in
ocean steamers as on every other class of
carriers.”

On the other hand naval constructors have
a constantly inereasing experience in their
work, and appliances for working great steel
gections which did not exist five and 10
vears ago. Only a short time ago 20 stories
was congidered the limit for skyscrapers. Our
age is one which rebels at the thought of
having reached the extreme limit in any-
thing. The limit in locomotive weight has
been fairly approached, if not reached, Dt
only on aceount of the economic limitations
of track and bridges. With the ocean grey-
hound no such restriction exists, and while
the mammoth is more difficult to get in and
out of port, this consumes but a small part
of her time. We prediet the 1,000-Tt. steamer
within the next five years.

e

Shop Notes for 1906 contains 228 pages;
Price, 50 cents.

500 illustrations.

The Cresta Run, With the Engadine Valley in the Distance+(Run Closed jor Repairs)
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Where the Cresta Run (right) and the Bobsleigh Run (left) Pass Under the Railroad Bridge

WAGES IN THE CANAL ZONE

“To hear many of these self-constituted
commentators talk one mizght think that the
two continents could be severed with a
crosg-cut saw., * * The work underfaken
on the Isthmus iz the greatest ever under-
token by man.” So writes the editor of the
“Bricklayer” on his recent return from
Panamai,

In order to make the zonme habitable for
Americans it was found necessary to pro-
vide all the living requirements—water
works, sanifation, places of abode, and food
supplies. The housing system includes
hotels for single men, houses for families,
rooming houses for men who board else-
where, and barracks for laborers. Brick-
layvers receive $150 per month; general fore-
men $150: ordinary foremen, $125; master
mechanics, $175 to $200: carpenters, ete., 56
centg per hour. Payment ig in T. 8 cur-
reney. The climate is very hard on drink-
ing men.

-

SNOW WILL BURST A GUN

A little plug of snow in the muzzle of a
cun is sufficient to cause the gun to burst,
it It iz fired while in that condition. The
{ime required for the snow to discharge
is short, indeed, but quite long enough for
the tension of the powder gases to become
sufficiently great to burst the harrel.

ot

Index to Vol. VII. 1905, is now ready

and will be mailed free on request.

TELEPHONE IN MID-LAKE

“Come on in, the water is fine.”

This was the message sent from a tele-
phone installed on a small pier in Salt Lake,
half a mile from shore, to a friend sitting in
hiz office in Salt Lake City, nearly 20 miles
away. The lake is very shallow and bathers
can go out a long distance. The wires con-
necting the instrument with land are in-
closed in a half- inch iron pipe.

i

WINDMILLS ON BOARD SHIP

A novel use of windmills was miade on
board the exploring -ship “Arctie.” To save
fuel, all of which must be carried, a set of
windmills were erected when the ship be-
came fee-bound. The power was employed
in compressing air which was nsed to run
a generator and charge storage batteries for
lighting the ship. The system was suf-
ficiently suecessful to warrant the American
Shipbuilder in recommending the adoption
of windmills on boaed the lightships which
gorve a8 floating lighthouses along our coast,

These vessels are where they are subject
to almost continuous winds from some di-
rection, and it is believed wounld make
enough current not only to light their sig-
nal lamps, but sufficient to cook with and
possibly warm the ship in winter. The sug-
gestion is made that the experiment be
given a thorough trial, not only on the light-
ships but with lighthouses also. which are
usually in exposed locations
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A WHISPERING TELEPHONE

Transmits Words Spoken in Ordinary Tone 30
Ft. From Instrument

The dictograph is the Iatest in telephones.

You ecan stand 10 ft. away and whisper
yvour message, or when 30 ft. distant speak

Latest Telephone

in an ordinary tone of voice and the mes
gage will be clearly and audibly transmitted,
Its construction is a secret of ihe inventor,
the chief difference from the ordinary tele
phone being in the recelver which has less
induction coils or none at all, and which can
be heard at some distanece, thus avoiding
the necessity of holding a receiver to the
enr.

The Western Electrician says: “It ean
very easily be used by an employer for die-
tating to n stenographer, as the latter could
take the dictation at any distance from the
gpeaker, without having to hold a receiver
to the ear. It, of course, works hoth ways,
allowing hoth persens to converse equally
welll”  This explaing the name “dieto-
graph.”

In detective work it promises to prove
an exceedingly valuable adjunet. Where a
third party is desired to hear an interview
between two others it will no longer be
necessary for the witness to hide Dbehind
sereens and in other inconvenient places.
The dictograph e¢an be hung behind a pie-
ture or under a desk or even placed in a
partly opened drawer of the desk and will
transmit faithfully the entire conversation
to one or more witnesses in another room,
or to a stenographer,

POPULAR MECHANICS

NARROW GAUGE ROADS OBSOLETE

Narrow gauge railroads are no longer
built in this country and have almost en-
tirely disappeared. Even the rolling stock
iz of little use when mounted on standard
gauge trucks. It is too light for safety in
heavy trains and too small to meet the
shipping demands of today. One road
scrapped $163,000 of such equipment last
year,

i

PROTECTED FIGHTING MOTOR CAR

A new and advanced trpe of armored
moter ecar has been built in Austria. It is
a rapidly moving fort in which the gunners
are protected from all small arms fire while
working rapid-fire machine guns on  the
enemy. The rear part of the car carries the
revolving turret containing the gun and
space for three men. A 40-hp. motor pro-
vides an average speed of 25 miles an hour
on conntry roads and over pastures. It is
especially geared to all four wheelg for hill
climbing and is said to mount a 60 per
cent grade. The armor is 14-in. steel plate.

Austrian Armored Motor-Car Gun Carriage

So suecessful has the experiment proved,
that the builders already have under con-
struetion a 229-hp. armored motor boat, and
also a fast running armored ambulance.

— e

TWO-SPEED STEAM TURBINE

An English inventor has built a steam
turbine which is capable of adjustment to
two, and possibly more, speeds. This is
aceomplished Ly means of two steam ad-
misgion ports into either of which the steam
may be directed at will. The slow speed
is about one-half that of the high speed.
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THE GREAT TRUCKEE-CARSON-SINK
- CANAL

With 200 Miles of Waterway, Costing $9,000,000 Will Reclaim 385,000 Acres of
Nevada Desert-=-Now Worthless Land Will be Worth
$100,000,000 in Ten Years

In our far west lie millions of acres of
arid, desert waste, whosge monotony is un-
relleved, save for an occasional sage bush
or stunted cactus, and infested with rattle-
snakes, centipedes and other deadly reptiles.
The sun pours down incessant heat which
the alkali plain hurls back, while shrouding
the daring traveler in a cloud of stifling

repeated on a larger scale by the govern-
ment. Where those early pioneers toiled with
pick and spade and wheelbarrow to coax
a tiny brook across which a little echild
might step, the engineering department of
a great Nation turns a river from its course
and carves a new channel through moun-
taing and across plains. With dynamite and

Section of Canal Before Water Was Let in

dust. Rain is unknown for months and
even years, Absence of food and water
constitute barriers more effective than any
wall, and deny to man his right of posses-
gion.

And yet this most unpromising and worth-
less of soils, when touched with the magic
in a little stream of water bursts into an
extreme of fruoitfulness, and becomes most
valmable of all lands for enltivation.

The miracle which the hardy Mormons
worked in the Salt Lake valley is being

locomotives and steam shovels it works;
nor pauses by night, for there is no night
beneath the glowing electric are.

Nine millions of dollars, advanced by the
government for the work, will provide 200
miles of waterway and reclaim 385,000 acres
which will be sold to settlers at $26 per
acre, payable during 10 years, without in-
terest. Long hefore the finai payment be-
comes due each acre will be worth $300.
A large part of the undertaking is already
finished, and next month will mark its
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Mouth of One of the Tunnels

completion. The work is called the Truckee-
Carson-Sink Irrigation eanal,

Fifteen miles east of Reno, Nevada, a
great dam has lbeen thrown aecross the
Truckee river, diverting its waters and
sending them southeast through 31 miles of

POPULAR MECHANICS

canal to the Carson river. whose channel is
nsed for several miles until a second dam
is reached, At thiz point the water Iis
divided into two canals, which separate like
a letter V and subdivide into branch canals
to cover the distriet.

The Truckee river dam, as shown in the
illustration, i= a fine piece of engineering
work, its construction involving many diffi-
culties not-suggested by the picture, as the
river is dangerously swift. Gates control
the flow to both eanal and river.

Four tunnels were eut through rock, re-
spectively 1,600 ft., 900 ft., 400 ft. and 250
ft. long, and are faced with 1 ft. of cement,
as also are those open canal sections pass.
ing through sandstone. The main canal is
32 ft, wide at top, sloping to 20 ft. wide at
the bottom. To provide sufficient storage
water seven reservoirs will be required,
some of which are already completed.

The canal for the first six miles of its
course has a capacity of 1,400 en. ft. of
witter per second. At the end of this see-
tion a branch with a capacity of 250 cu. ft.
per second branches off to the north, cross-
ing the Trockee river hy means of an in-
verted syphon running in the direction of
Pyramid lake, supplying some 27,000 acres
of land, part of which is in the Pyramid
Lake Indian Reservation.

In the prosecution of the work there were

i k0 d -
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Main Dam--Entrance to Canal
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constantly employed 2 locomotives and
traing, 4 steam shovels, 800 teams and 1,500
men.

The sale of land will just about reimburse
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the government for its $9.000,000 outlay, but
in 10 years the value of this land should be
over $100,000,000, thus adding about $90,-
000,000 1o the wealth of the nation.

A LOCOMOTIVE ON SKATES

Of all the unusual purposes to which loco-
motives were ever put, a locomotive on
skates undoubtedly is the most unique. The
locomotive is one used on a logging road
in Minnesota, of the geared type common on
guch lineg, The ownerd had occazion to do
a large amount of hauling from points some

save the long distance aroumd the shore.
The ice proved firm and thick, and this por-
tion of the trip is made with the least power
and at highest speed. From five to seven
miles an hour are maintained with a long
train of heavy logs loaded on to “bobs.”
Railway Engineering says one of the rules

“A Locomotive on Skates is Unigque'’

distance from the end of the track, and con-
cluded to try the novel experiment. The
front truck was removed and a strong sled
substituted which not only supports the
forward end of the locomotive, but serves
to guide its course by means of a hand
wheel and gearing. The man who steers
sits In front next the lower headlight.
Traction is secured by means of an end-
legs metal belt which covers the driving
wheels and moves ag the drivers turn. The
belt is provided with steel points or caulks,
which are driven into the frozen ground or
fee and render movement of the machine
possible. The engine can he operated either
forward or backward, the runners heing
turned up at both ends. The movement of
the drivers is controlled by the reverse lever
and throttle just as when running on rails.
A part of the route to be hauled over was
across a lake, and the danger of hreaking
through the ice was chanced in order to

of the company i= “no s=kating on thin ice,”
and that there is no desire on the part of
the emploves to disregard the order,

el

TELEPHONES ON BARBER CHAIRS

A barber shop in Paterson, N. J. has in-
stalledd a telephone for each barber chair
and the customer can talk on social or husi-
ness matters while having his hair cut. The
experiment is said to have been so satis-
factory that other shops in the eity have
had to do the =same,

- _ tr—————

A thrilling inecident in the experience of
Chief Campion, of the Chicago Fire Depart-
ment oceurred recently. At the head of a
rescue party he entered a burning building,
and found on emerging that the fireman he
hore out in his arms was hig own son, Capt,
Campion,
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STEAM WAGON 50 FT. LONG

Steam wagons 50 ft. in length are in ser-
vice in Leeds, England. The bhoiler, steer-
ing and controlling levers are at the frout.
The rear wheelg of the motor truck are the
drivers. The engine 18 compound, with

POPULAR MECHANICS

other, but it is at the expense of a duplica-
tion of parts which still retain the longi-
tudinal motion of piston and ecrosshead,
and the expense for the repairg of these
parts must increase with the number. There
is also the constant uncertainty of the
crank axle”

Six-Wheel Steam Motor Wagon 50 Ft. Long

cylinders 4% in. and 714 in. by 71 In. stroke.
The heating surface is 56 sq. ft., and the
grate area 2% sq. ft.; steam pressure 176
Ib. The engine runs at 500 revolutions, but
has two gears to the axle, one 5.5 to 1, the
other 8 to 1; the working load is 5 tons for
the main truck and two tons on the trailer.
The two-wheel trailer may be of any de-
sired length up to 50 ft. over all for entire
wagon. The trailer is connected by means
of a bolster, and can be detached for short
loads. For hauling long girders, timbers,
ete,, the trailer is a great convenience.
i

TURBINE OR ELECTRIC LOCO-
MOTIVE?

That the steam locomotive has probably
renched its nltimate mprovement is frankly
conceded by many prominent railroad men,
The Railway Age in an editorial says: “The
principal objection to the usual design for

the simple engine in locomotives is the de-

gtructive effect of the counterbalance for
the reciprocating parts at high speed which
is damaging to the track and to the engine.
There iz also the wear and expense for re-
pairs, much of it due to the constant stop-
ping and starting of the piston crosshead
and valve twice during every revolution.
The former objection, relating to counterbal-
ance, s successfully overcome by the use
of four eylinders with pistons arranged so
that the reciprocating parts balance each

The electric motor moves its car in either
direction desired, but in doing so has no
forward and backward motion: it revolves
constantly in one given direction llke a
wagon wheel. Hence railroad experts were
rapidly coming to the conclusion that the
electric motor would be the logical successor
to the steam locomotive., H. Lentz, a promi-
nent engineer of Berlin has  Invented a
steam turbine for locomotives, in which one
turbine is placed on each driving axle, the
steam passing from one to the next, The
applieation of the turbine to railroad work
requires  radical changes from its use in
either stationary engines or marine service,
but there are those who predict it will be
the accepted type for locomotives within a
ghort time, and continue for many years

thereafter.

e

CLAIM NORTH POLE DISCOVERY

Capt. Amundsen, the Norwegian Arctic ex-
plorer, has reached Eagle City, Alaska, have
ing been the first white man to make the
northwest passage., He claims to have lo-
eated the magnetic north pole., Capt.
Amundsen left Norway on June 1, 1903,
reaching Eagle City December 5, 1905. His
surveys in the region of the magnetic north
pole are believed to have at last loeated the
pole.  Whether he found the pole to be a
fixed point or a circumseribed area is not
vet known.
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MAY DREDGE A FAILING RIVER

The construction of the Panama canal
revives the question of deepening the Mis-
gissippi, which each year becomes more dif-
fienlt of navigation. The destruction of
thousamds of acres of timber in Wisconsin
and Minnesota during the past 20 years has
practically denuded the headwaters and
caused alternate periods of flood and
drought. The rains and melting snows no
longer soak into the ground to be given out
in springs, but go off with a rush.

The plan to spend millions to provide a
deep channel in the Mississippi seems ex-
tremely poor policy unless the government
previously secures vast forest areas at the
headwaters, With a sufficient water supply
the great river would teem with a freight
traffic never known even in thre good old
‘steamboating days of the "60's.

Man ean chop down in a few months
what required 30 years to grow, and the
gooner this nation gets real busy planting
trees the better off it will be,
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ENGLISH LOCOMOTIVE OF 1870

The photograph of an English locomotive
which was the pride of railroad men in 1870
is interesting in comparison with present
types. These locomotives were built in

Yintage of 1870

France at a cost of about $12,000 each, and
were Used to draw  the fastest express
trains. A eurions feature will be noticed
in the fact that the dinmeter of the drivers
exceads the height of the tendoer,

PORTABLE MOTOR DOG CLIPPER

This is Dangerously Near io0 the Motor Hand Organ!

The gas engine has added another and
most unique of all services, It ig a portable
dog clipping or shearing machine, mounted
on a two-wheeled push ecart. The Motor
Age savs: “On  the front of the gig is a
lnarge flywheel revolved by round leather
helt from a small wheel on the end of the
crankshaft, and the axle of the fiywheel is

centinued in the form of a flexible shaft,
much the same as that used by dentists.
On the end of the shaft is fastened a small
pair of ordinary hair clippers. The sheep
or dog is held on the knees of an attendant
when a second party, generally a woman,
geizes the end of the flexible shaft carrying
the clippers which work rapidly.”
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THE CONSTRUCTION AND USE OF DRY DOCKS

How Great Ships are Taken From the

Water, Repaired and Floated Again

By Arthur RB. Schroeder, L. 5. N,

Ship **Hove Down''==The 0ld Way

- The advent of iron and steel vessels, and
the ever inereasing tonnage of our marine,
both naval and merchant, has all helped to
raigse the standard of desizn, workmanship
and skill in the construction and operation
of dry docks of today.

In the early part of the Nineteenth cen-
tary it was frequent practice to bheach all
ships requiring repairs and cleaning to the
underbody. This was made practicable, be-
causge the rise and fall of the tide on most
ocean coasts iz sufficient to allow wvessels
of the then prevailing displacement., to be
examined in this manner, and even to this
day on many of the smaller eraft on the
coast-wise trade repairs are still made with
the assistance of this simple method; the
only requisites necessary being a fall of the
tide to exceed the draft of the vessel, and a

Fig. i=U 8. 5. “Petrel” in Railway Dry Dock

beach composged of good foundation ma-
terial.
Beginning with 2.200-tons for ships in

1800 the tonnage rose slowly to 5,000 tons
in 1870, at which point it remained for 20
vears; but sinee 1890 this tonnage has so
rapidly increased that already 40,000 tons
has ceased to be a wonder, This increase
has called for great improvements in dry
docks to meet the new demands,

The marine railway, shown in Fig. 1, was
for a long time the only improvement, and
shows the 9%00-ton gun-heoat, U, 8, B
“Petrel,”” having her bottom scraped and
painted, and sea-valves examined. From
the illustration all points of advantage and
ohjection are visible, and may be readily’
noted. The advantages lay in the smaller
first cost, cheap maintenance and quick
docking. but the objections are =0 serlous,
that this design is no longer considered in
a time of increasing tonnage, ship dimen-
siong and congested harbors, For a long
vessel the design is structurally weak, and
this objection is magnified for vessels over
18 ft. draft and 50 fit. beam. Moreover, the
ghore and water space occupied is almost
prohibitive, and if located close to a pier
or wharf is always a source of danger and
annoyance to large ships intending to come
1longside, by striking the submerged por-
tion of the railways. The principle of ope-
ration is not complex. The dock is allowed
to slidesdown the inelined plane onm which
the rails are laid under water, until the
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floor of the strueture has reached a depth
that will safely permit the vessel to enter.
The cradle and vessel having safe and suit-
able positions are hauled together up the
plane, and as the receding waier allows the
ship to rest upon the keel blocks first at the
bow point, the chocks are haunled in and
the tendency to capsize is prevented. This
operation continnes until the vessel ceases
to be a floating body. Fig. 2 shows to what
extent the vessel is pulled clear of the
water.

The floating dry dock succeeded the marine
railway, in places where for commercial and
engineering reasons the use of the latter
wag not desirable, and even now there are
over a dozen of this design capable of han-
dling ships of 12,000 tons. The operation,
like the marine railway, consists of two
moves: First, submerging; second, lifting;
but instead of the motion.being in an in-
vlined plane, it is vertical, and is independ-
ent of any fixed position, the whole outfit
being =elf contained, The structure con-
sists of a number of pontoons so arranged
a8 to be filled with water, thus sinking the
floor to any required depth, to suit the hull
of the ship. These pontoons are connected
by suitable pipe lines to large pumps, lo-
cated on each side of the dry dock, and dis-
charging overboard. When the ship has
been  floated in and measurements taken
that show her in a central position over the
keel blocks, the pumps are started and the
pumping and floating proecess begun; and
sinee the dock iz so  desizned that the
weight of the sinking fluid is so much
in excess of the weight of the ship, upon the
removal of this water floating readily takes
place and is governed by the weight of the
discharge from the pumps. The chocks are

Fig. 2==1n Railway Dry Dock

11a

Fig. 3=-11.5. S. ““Princeton’'" in Gravity Dock at
Mare Island, Cal.

set as the keel blocks reach the keel and
the ship lifted clear of the water ready for
repairs and examination,.

While the construction and maintenance
is greater than the type first mentioned, it
is more common. This dock is capable of
transportation over long distance and easily
adapts itself to all harbors. The space oec-
cupied iz confined to the structure itself,
no outside auxiliaries being used, The con-
struetion can be made very strong. While
this dock is still made of wood, the large
docks of recent dates, such as we have at
Algiers, La.; Havana, Caba: and a new float-
ing dry dock to be situated at Manila,
Philippine Islands, are of steel with the
latest and most approved method of strue-
tural work. The most desirable docks for
large ships which have yet been used may
be seen at all of our large ship yards and
the navy vards of the United States. The
design is the most simple we have dealt
with, yet the details of workmanship and
building require skill of the highest order.
The new dock for use in the Philippines was
desceribed in the Augnst, 1905, number,
Fig. 3 shows the U. 8. S “Prineceton” in the
gravity dock at Mare Island Navy Yard,
California. This type can be safely built
to accommodate any vessel that may be con-
gtructed, and asking no other econditions,
save a good solid foundation.
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Fir 4=-Fillinr Gravity Dock at High Tide

The operation of this dock is rather a
reversal of the conditions for the floating
dry dock. In one the ship is taken away
from the water, and in the other the water
is taken away from the ship. At high tide
the dock is allowed to fill to the greatest
depth through the slnices, shown in Fig. 4,
when this is completed the same operation
oceurs on the “gate” as takes place on the
floating dry dock. The gate is raised,
flonted away from the sill and the dock is
open to the river or bay on which it is lo-
cated. The ship is entered and moved to
the proper position, when ihe gate is re-
turned and sunk., Centrifugal pumps
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remove the encloged water, which, as it re-
cedes, allows the ship to descend and rest
upon the keel blocks while the chocks and
gide shores are fitted, Great care must be
exercised in the construction and workman-
ship of the gate to insure a water-tight
joint, for upon its success depends the safety
of both dock and ship, These docks cost a
great deal more than any others, but the
i'.;nst of repairs is very small in like propor-
on.

The gravity docks, located practically on
dry land, and in close proximity to the
shops and forges, permit repairs to Dbe
made quickly and efficiently, and are free
from any interference with shipping, Float-
ing the vessel is the reversal of the events
for docking, and is shown in Fiz. 4. The
original docks were built of stone and long
outlive any timber docks now in use. As
an example of these changes we have the
old stone docks and the later timber dry
dock at the Brooklyn navy yard. However,
to safely handle the big ships of today,
both of these materials have given way to
reinforeeqd conerete, of which the new Bos-
ton navy yard dry dock is made,

The necessity of dry docking a ship is
not always for repairs, but more frequently
for the purpose of cleaning the sulnnerged
portion of the hull of any submarine growth

Fig. 5-=Hull of Steel Vessel After Cruise of Less than Five Months in Tropical Waters
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that may attach itself. All iron and steel

bottoms become seriously coated with bar-

nacles and vegetation, and this often be-
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Cross Section Floating Dry Dock==A, Keel Block;
- B, Chocks; €, D, Pontoons
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comes as bad as shown in Fig. 5, which is an
iron vessel, less than five months in tropical
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waters and practically clean at the start
of this period. Such a growth as this causes
the speed to decrease and requires a much
greater expenditure of coul to cover the dis-
tance. Many of our wooden ships are cov-
ered with copper sheeting to prevent the
adherence of these growths and preserve
the wood: also naval vessels operating in
tropical waters are copper sheeted, thus
permitting them to remain long periods out
of dry docks, the submarine animal and
vegetable matter having but little effect on
the copper. While many devices have been
tried to overcome the difienlty, copper
sheeting or a eoating in which copper sul-
phate is the chief ingredient has proved the
only practical remedy.

PORTABLE SUB-STATIONS

FOR ELECTRIC RAILWAYS

A complete sub-station for transforming
installed in a car which can be hauled to
any place on the line of the road is now
available. The car containsg the full com-
plement of machinery found in a sub-sta-
tion of equal capacity, including transform-
er, rotary converter, high-tension switch-
board and ali the wusual details. These
cars are strongly built and range from 30
ft. to 41 ft. in length according to eapaecity
of the station. This portable sub-station is
used as an auxiliary in eases of emergency,
guch as an unusual event drawing great
crowds to some point on the line where
ordinarily the travel is light. In case of
accident to any of the permanent sub-sta-
tions the car can be substituted while re-
pairs are being made.

On most large electric railway systems
current is generated at the power house at
from 2,000 to 15,000 wolts alternating cur-
rent, ag this can be transmitted on smaller
wires and with much less loss than the di-

Transformer Car

rect current of from 500 to 600 volts, which
the street car motors require. Hence the
necessity, at intervals throughout the sys-
tem, of transforming, or sub-stations, where

Interior of Car Showing Transformer

this high voltage alternating current Is
changed to the much lower voltage direct
current.

-+t

An enormous amount of railroad re-
construction work is being done in the far
West, The Santa Fe road will spend $12,-
000,000 in shortening its line to the coast
and the Southern Pacifie twice that amount.
Eight tunnels will be eut through the Sierra
Nevada mountains which will shorten tho
line forty milez and reduce the grade 2,000
ft. Thirty-two miles of snowsheds will be
abandoned when the tunnels are completed,

A .
- -

Index for Vol. VIIL, January to December,
inclusive, 1905, is now ready and will be
sent free upon request.

i
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TO HAUL COAL IN STOCK CARS

A new style of stock ear is now heing
built which is equally adapted to hauling
coal, coke or ore. Every time an empty

Floor Closed for Stock

car is hauled over a line it iz a clear loss
to the railroads, and when a car which has
carried live stock from Chicago to the sea-
board is hauled back empty there is a thou-
gand miles of car =ervice gone to waste. It
not only involves the expense of pulling the
ear, hut there is the additional loss of sev-
ernal days’ use of the ear when it should
have been earning money.

Not all the stock cars are returned empty,
but the trouble of unloading coal, coke and
ore has made them very undesirable ear-
riers. Western ronds find that they are
able to get only 125 days actual earning
gervice ont of a stock ear during each 365
days. In other words, taking an average of
the entire year a stock car earns money
only one day out of three,

The new ear whieh i3 avallable for coal
and ore hag its floor made in 12 see-
tions which are hinged to center sills of
6 by 10 in, timber. By means of hand
wheel2 three floor sectionz at a time can
be lowered. as shown in the illustration,
allowing the contents to empty by gravity.

N
kSN
Courtesy ¥. €. D, C. Ce.
Floor Open for Dumping
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This enables the unloading of the car on
either side, or both. The ecar is otherwise
of usual construction, and is 36 ft. long in-
gide and 9 ft. wide.

-

KITS FOR PHOTOGRAPHIC PLATE
HOLDERS

An ingenious photographer who had some
small plates to work with, but only large
holders and no kits made some kits for
himself. An amateur may do the same by
following the instructions below:

(C'ut ont pieces of thin, stiff cardboard
4 1-16 in. wide by 5 in. long. The 1-16 in.
is allowed for variation in the size of plates.
From pasteboard of about the average thick-
ness of the plate, eut for each kit two pieces
3 in. wide and 5 in. long and one piece
3 in. wide and 314 in. long, and glue them
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Home-Made Plate Holder

on the Jarge piece of thin board in the:
arrangement shown in the illustration.

To hoid the plate in place, ent out for
each kit two pieces of the stiff thin board
7-16 in. wide and 4% in. lonz. Gluoe these
on in the positions indicated by the dotted
lines, to extend over the edges of the plate.
Slide the plate in from the open end of the
kit.

To fasten the pasteboards firmly together,
gays the Photographic Times, brush the sur-
faces with good hot glue and set under
pressure for about 24 hours. A couple of
hooks or a stack of plates will give suffi-
cient pressure for the purpose.
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NOVEL HIGH SPEED LOCOMOTIVE
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A High Speed *“Wind Splitter'’-- Made in Germany

A German high speed, compound loco-
motive with superheater, of unusual appear:
ance, has been built in Munich,. for the
Pfalzischen Eisenbalinen, The weight would
be considered light in . this country being 74
tons. . =5

To deflect the air:at high speeds the
front iz made cone ‘shape, and the cab is
also pointed in a4 V-shape. A steam pressure
of 240 Ihs, is carried. The tender loaded,
weighs 47 tons, Several of these engines
will be put in service.

WINTER ROOF GARDENS

Winter gardens on the flat roofs of city
houses promise to become popular and nu-
merous. A very satisfactory sun parlor can
be built on the ordinary roof for $200 for a
room 15 ft. by 20 ft. Concerns which sell
greenhouse supplies will supply the iron
framework for the roof, and ordinary win-
dow glass is cheaper than plate and does
not break as easily. The glass roof may he
the single slant like the roof of a “lean-to"
or the peak roof, as desired. The roof-sazh
should be double. The House Beautiful
says: “The upright posts of the garden
should be made of pine 4 x§ in. and 10 ft.
high. These should be firmly attached to
the roof beams by means of L-shaped iron
braces and then by supports of wood reach-
ing 3 ft. up from the floor. These posts of
wood should be placed every 5 ft. apart,
which would make three in front and back
and four on the two sides, When placed in
position the side boards should be nailed
on to hold them together. BSix-inch plank-
ing should be used for this, making an in-
gide and outside wall with an air space
between. The flooring should be double.
The first should be laid with ordinary 6 or
10-in. spruce hoards laid diagonally. This
flooring shonld be laid on beams placed
across the roof and nailed to each wooden

upright post. The top floor of 2 or 3-in.
pine or bhard wood should be laid over thia
rouch flooring when the roof is enclosed.”

Heating apparatus, shades and other in-
terior furnishings need not exceed $100,
miking the entire cost within $300, and less
where one can do part of the work himself.
Plants may be arranged in pots around the
room and on tables, leaving the center of
the room for rug and chairs, or greenhouse
henchesz can be placed where desired and
a greater variety of plants raised.

In many cases a good part or all of the
heat can be secured from the house, but a
heater should be provided for extremely
cold weather.

It the occupants do not care for flowers
and plants, the sun parlor provides an ideal
place for physical exercise in the warm,
health-giving sunshine, and is the next best
thing to summer weather or a trip to Cali-
fornia during the snow season. The sun
parlor would pay for itself, in some families,
inone or two winters, in doctor's bills saved,
to say nothing of the pleasure it affords.

Try a sun bath.

-———

A New Jersey mayor used the city steam
roller to pull down a bridge which a street
railway had built without legal authority.




118

8,000-HP. ELECTRIC MOTOR--
LARGEST EVER BUILT

The larzest eleetric motor ever built was
recently made in Cincinnati and is now in

Courte y Allls-Chalmers.
8,000-Hp. Synchronous Motor

operation at Shawinigan Falls, Quebec. The
machine is a synchronous motor of 8,000
horsepower and is rated at 5,750 kw. at 300
revolutions per minute.

e i

NEW GASOLINE ROAD ROLLER

“Just look at that steam roller running
by means of a gasoline motor,” was the un-
conscioug remark of a bystander, whose
long aequaintance with road rollers oper-
ated by steam had served to fix the name
in his mind.

However, that is what is happening to

(asoline Road Roller

the steam roller; the gasoline roller is rap-
idly taking its place in England and Europe.
The same power and ease of control are
found in the new departure while the an-
noyance of smoke and escaping steam are
absent.

POPULAR MECHANICS

FRANCE EQUIPPED FQR AERIAL
WARFARE

Remarkable results have been achieved in
Franee with the Lebaudy steerable war-
balloon which was recently put to the most
severe tests to ascertain its practicability.
The balloon has a 40-hp. motfor and its en-
velope consists of two thicknesses of silk,
joined with a double coating of liguid rub-
ber. It was used under various conditions of
the weather, without a hiteh in its opera-
tion. It rose easily to a helght of 1,500 ft.
and during the experiments it was found
that with four persons on board the bhalloon
could maintain a speed of from 20 to 25
miles an hour; that it could remain in the
air at least six hours and during that time
could travel 124 miles without alizhting.

At a height of 130 ft. 50 per cent of the
aerial torpedoes dropped from the balloon
struck a flat target 82 ft. square and rifle
bullets striking the balloon had no effect
whatever. Where the envelope was perfor-
ated it closed up immediately so that little
or no gas could escape. It is stated that it
would require 200 effective bullets to disable
the machine and that even then its high
gpeed would probably enable it to reach a
point of safety before collapsing.

Attacks were made on the Dballoonn by
artillery mounted on motor ears ranning at
about the same speed, and with the bhalloon
at an altitude of 650 ft. it was almost im-
possible to hit it. Observations made from
the balloon were telegraphed to the earth,
The French minigter of war, M. Berteaux,
rode on the war balloon and directed the
experiments,

Franee is in advanee of every other na-
tion in experiments of this nature.

i

THE YEAR ON THE GREAT LAKES

The furious storms of the past few weeks
on the great lakes have proved a surprise to
ghip builders in the losses of big steel ves-
sels, When the fresh water mammoths
were launched it was predicted they ecould
weather any =ea. The test has not proved
fhem to be more immune than the smaller
craft which preceded them. The death roll
for 1905 is 215 sailors lost against 49 the
year before, Of all the millions of passen-
gers carried only two were drowned. Ma-
rine men have believed that with the new
gteel =hips lake navigation was the safest
of all occupations; the three great storms
have entirely disproved this claim.
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A SEARCHLIGHT ARCHWAY

When the British wvessel “*Renown,'" on which the Prince and Princess of Wales sailed for their Indian
our, passed through the Mediterranecan Squadron near the Straits of Messina, the big war vessels lined up
on either side and, turning their searchlights to meet each other in the sky, created an archway of light

through which the *“*Renown'’ passed.
courtesy of the Hlustrated London News.

The scene was spectacular in the extreme.

Owr illustration is by

GASOLINE CAR DELIVERS PAPERS

A remarkable record has been made witha
gasoline ear which makes the early morning
delivery of a daily paper at Dayton, (. The
paper has been going out on the electrie
cars of the interurban line to all the towns
between Dayton and Sprinsfield.  The elec-
tric line recently discontinued its all-night
gervice, and to secure prompt delivery the
paper ordered Dbuilt a gasoline motor ear.
This car leaves at 3:10 a. m. and travels
at a high speed without stops, the bundles
of papers being thrown off as the car passes
the carriers waiting along the line. One
gtreteh of 6 miles of track i= travelled in 7
minutes, and the run to Springfield is made
in 48 minutes.

ot

Thirteen thousand motor ecars were huilt
in Great Britain last wear. The increase
over the past year is phenomenal,

HOW CREOSOTE OIL IS SHIPPED

Creosote oil is the best preservative for
wood known and hias been used and tested
as =uch through a period of 50 years, hence
the timber department of the Santa Fe,
which uses millions of gallons of the oil
annually in  the treatment of ties, has
dropped its experiments with all other pre-
seryvatives for wood,

Formerly the oil was shipped to the plant
in barrels; now, however, it is shipped in
bulk in the hull of a wvessel with a great
saving over the old method. Heating colls
are used in the ship to keep the creosote at
a certain tempoerature and prevent it sol-
idifying, while the pipe line that conveys
the creosote from the loading racks and
tanks to the ears has a small steam pipe
within it to keep the oil warm enouzh to
flow freely. Last yvear one plant consumed
5,000,000 gzallons of the oil,
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PORTABLE PADDING TO PROTECT
DOOR CASINGS

The wife of a prominent hotel keeper in
Iowa has invented a pad to protect the
cagings of doors when trunks are being
taken in and out of a room. The pad is four
feet high, made of heavy ducking stiffened

Saving the Door Case
with slats and stuffed. The pad stands like

a screen when in use and rolls up into
small space afterward. The trunk man at
the hotel takes a pair of them with him
whenever handling a trunk. The protectors
are inexpensive and in a private house
would last a lifetime. Expressmen who
will nse something of the kind would cer-
tainly receive the most patronage,

-

PRESERVING TIMBER FROM ANTS

A method of preserving timber in tropical
climates from the ravages of white ants has
heen discovered by the Powell Wood Process
Syndicate of London, England. Specimens
of woods, prepared by this company and
gent to varions tropical countries have sne-
cessfully resisted the attacks of the ants,
or iermites, as they are called,

In the natural state the only woods that
resist the termites are eucalypti and fealk.
All soft woods are saturated with kerosene
kefore using
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MACHINISTS, NOT SAILORS, FOR
NAVY

Central West the Great Recruiting Ground for
American Warships

Admiral Dewey, in his Chicago speech,
gtated that the American navy needs edu-
cated machinists and engineers, and that
for some years past the best material has
come, not from the seaboard as in the past,
but from the farms and cities of the central
west, The Admiral proudly remarked that
the American navy has no equal, and that
should every officer on an American battle-
ship be killed in action, the crew could and
would fight the ship to victory.

Years ago when sails were used anil
fighting was hand to hand, men were needed
who could hoist, trim =ails and board the
enemy with cutlass and revolver. In these
days where anchors are raised, the ship
gteered, guns turned to range, and all other
heavy work is performed by steam and
electricity, machinists and engineers with
educated brains have taken the place of
sailors with brawn.

The Mississippi wvalley is the great re-
crulting ground and for this reason the new
naval training station has been established
on Lake Michigan a few miles from Chi-
cago. As soon as this station is in operation
the number of western recruits will be
larger than ever.

-

BIND YOUR POPULAR MECHANICS

Those of our readers who have saved the
twelve nombers during 1905 ean have them
bound at a local bindery at from 75 cents

to $1. We have prepared a very complete
index, which will be mailed freec on re
guest. To the very numerous requests for

back nombers, we regret to announce that
they are all exhausted for the months Jan-
uary to June, incluszive.

A bound volume of Ponular Mechanics
for 1905 constitutes an extremely instrue-
tive history of the yvear's great events in
mechanies and engineering. There are
over 700 pages, containing 1,526 articles
and 1,224 illustrations. Our readers may he
interested to know that the sales to news
gtands for the month of December were
41400, or a few hundred more than double
the same month a year ago. Our paid mail-
ing list has alse been growing at the
same satisfactory rate. Popular Mechanles
hag the largest circulation of any mechan-
jeal jowrnal in the world,
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POPULAR CHEMISTRY

By Max D, Slimmer, . A., Ph. D.

e —

This department will appear regularly in the future and will contain talks on chemical subjects
of general interest written in unscientific language **so that you can understand it."" It is hoped that
the readers of Popular Mechanics will assist us in making this section of the magazine as helpful as
possible and with this end in view suggestions as to articles of interest or inquiries on chemical sub=
jects will always be appreciated. In this connection its editor will be pleased to answer for our read-
ers all questions that may be addressed to him, only stipulating that the answer must not require the
expenditure on his part of any expense for analytical work or extended research. Address all inguir=
ies with self-addressed and stamped envelope to Dr. Max D. Slimmer, 357 Dearborn Street, Chicago.

In the previous article concerning IPopu.
lar Chemistry we learne:l that, whenever
a substance combines with oxygen, heat is
evolvadk We know, further, that the amount
of heat produced varies with different sub-
stances. In the rusting of iron, for exawm-
ple, the heat produced cannot be measured
direetly, because it is so small. For meas-
uring lLeat, it is obvious that we have some
definite unit. The unit in vse iz the British
Thermal Unit. A British Thermal TUnit;
which is commonly written “B. T. U.” for
convenience, may be defined as the guantity
of heat required to raise the temperature of
one pound of pure water one degree Fahren-
heit, at or near its point of greatest density.
This point of greatest density is approxi-
mately 39.1 degrees F, The quantity of heat
required to convert one ponnd of water, at
212 degrees I7., to steam of the same tem-
peratuve is ealled the Unit of Evaporation,
or “TU, E.” It is equivalent to 965.7 B. T. 1.

In the operation of converting water into
steam, the temperature of the steam is not
raised. The quantity of heat which appar-
ently Gisappears when a solld is converted
into a liquid, or when a liquid is trans-
formed into a gas, is called by science
“latent heat,” and during the operation
which involves these changes, no change in
temperature of the substanee under consid-
eration can be observed. Thus, when a
pound of ice at 32 degrees Fahrenheit is
converted into water at the same tempera-
ture, 142 *B. T. 1."” become latent, and, as
we saw ahove, the latent heat of steam is
965.7 “B. T. U.”

When any substance which ean undergo
combustion combines with oxyoen, it always
generates a definite amount of heat per
pound of combustible substance. We can
measure the amount of heat produced by
means of an instrument called a calorimeter.
To secure such a measurement, a definite
amount of material is burned in the ecalori-
meter in such a way as to raise the tempera-

ture of a s=sarrounding guantity of water,
The change in temperature of the water
can be accurately determined by means of
a very delicate thermometer. By the em-
plovment of the ealorimetriec method, it has
been proved that one pound of pure carbon
yields, when burned, 14,600 “B. T. U.,” or
enough heat to evaporate 15.12 pounds of
water from and at 212 degrees F. In the
same way one pound of hydrogen gives
62000 “B. T. U.,” or the equivalent of the
bheat necessary to evaporate 64.20 pounds of
water,

The theoretical value of some of the dif-

ferent fuels is, approximately, as follows:
B.T.T7. per lb. of

YVariety. combustible material.
ANTREREIOR: oo s e LT s s o s e 14,909
Semi-anthracite . ........cvvinn.....156,500
Semi-bituminous . ...................15700
Bituminous ...cvevrireieiniernncnnnns 14,000
EIRHES oot does i e ... 12,000
DY Pont ovoiniimiivineidtvisio 10,000

Ollk 1\'{.’[)[1 o ERFEREERS S E RS SRR AR A Eiﬂ:"]
Long Leaf Pine.......vovveveencasssss 9,000

LIPS PRI BRI v oovmviwoe oo vem e e 6,000
B s b Ty 6,000
Potrolomilil .. veivivee vsrssssus sae s 20,000
Natural Gas (20,000 cu. ft, = 1 ton of
OO0 CORI) o.vvonnnnernosss viee e 00,000
COAL.

According to the geologists, coal was, many
years ago, a mass of vegetable matter; in
short, a peat bog such as we find to-day in
many paris of the country. TFor many years
the bog lay covered with mud, which was
gradually hardened into slate. TUnder the
pressure to which it was subjected, and
also through the marked rise in its tempera-
ture, the process of hardening econtinued,
and the bog became slowiy converted into
coal. To the stage at which the process is
checkad, are due the varions kinds of coal,
which vary from lignites, which have un-
dergone but little change, to bituminouns, or
goft coal, and, still further, to anthracite, or
hard coal. In some places, conl is found,



which is so hard it ean no longer he burned.
This substanee is known as graphite, and is
useful in a great number of ways. The
hardness of coal is dependent wupon the
amount of fixed carbon which it contains.
The various coals ddiffer, nowever, in other
points hesides in hardness. They vary in
the amount of moisture that they contain,
and also in their ash. The latter may range
from 2 per cent to 30 per cent; the water
varies from less than 1 per cent in some
gamples of anthracite to 25 per cent in lig-
nite, anud over 14 per ¢ent in some of the coal
mined in Illinois.

In practice it is customary to classify coal,
according to the relative percentage of fixed
and volatile matter, as follows:

: v Heat Value  Rela-

Variety Fized Carbon  Volatile per Pound of _tive
Matter Combustible Value
Anthracite 97 D25 4= T.0¢ 14,500-14,500 93

SBomi-

anthraclte 52.5-87.5 T.0-12.5 14,700-15,000 94
Semi=

bituminous 57.5-75 12.5-25 15,600-16,000 1060
Bituminous

{ East) 75 -60 25 =40 14, 800-15,200 95
Eituminous

{Weast) G5 -TD 35 =50 13.500-14,800 0
Lignite Under 50 Owver 50 11,000-13,500 T

BROXNZING METALS.

We often have inguiries from the read-
ers of “I’opular Mechanics” as to some sim-
ple method of coloring or bronzing metals,
The following method quickly colors and
produces many very fine effects:

Prepare a solution of 114 ounces of sodium
hyposulphite in one pint of water and add
to the same a solution of 14 ounces of lead
acetate  dissolved in one pint of water.

When this mixture is heated to a tempera-
ture a little below the boiling point it pre-
cipitntes sulphide of lead in a state of fine
division. If some metal is present, some of
the lead is precipitated on ihe surface and,
according to the thickness of the layer, dif-
ferent colors are produced. To produce an
even color the articles must be evenly
heated. By immersion of brass articles for
five minutes the same may be coated with
colors varying from gold to copper red, then
to earmine, dark red, and from light blue
to blue white and at last a reddish white,
depending on the time the metal remains in
the solution and the temperature used. Iron
objects treated in this solution take a stesl
blue eolor, zine a brown color. In the case
of copper objects a golden yellow cannot be
obtained,

If instead of lead acetate an equal weight
of sulnhurie acid (14 ounce) is added to
the sodinm hyposulphite and the process
carriedd on as before, the brass hecomes
coated with a very beautiful red, which
changes to green and finally a splendid
brown with a green and red iridesence.
This last is a very durable coating and may
he especially recommended.

In conclusion, It may be said that it Is
very difficult to obtain exaet shades by this
process without some experience. The thor-
ongh eleansing of all articlez from grease
by boiling in potash is absolutely necessary
to suecess, By  substituting other metal
silts for the lead acetate many changes in
tints and quality of the coatinzs can also he
effected.

STEP PRESSURE PUMPS FOR HIGH HEAD WORK

To California engineers

belongs the eredit for first
giecesafully  compounding

centrifugal pumps for lift-
ing water to high levels.
Frequently these machines
are made with four or five
pmnps in geries, and often
all the pumps are upon
the same shaft, as in the
fllustration. The advan-
tares of the step pressure
pumps include large capa-
city in small space and
the ability to handle mud-

dy and gritty water. Each
nump in the series deliv-

“iFive Pumps in Series"’

ers the water to the next with a greatly increased pressure.



WHERE HEAVY OBJECTS WILL
NOT FALL

Articles dropped into the mouth of the
famouns Red Jacket shaft of the Calumet &
Hecla mine at Calumet, Mich., never reach
the bottom. The shaft is the deepest in the
world, and no matter what the size, shape
or nature of the object dropped, the result
is the same. A meonkey wrench dropped, ac-
cidentally, was found lodgzed against the
east side of the shaft several hundred feet
down. A marble tied to a thread was sus-
pended i2 ft. below the mouth of the shaft
and when it had ceased moving it was re-
leased by burning the thread with a lightad
taper. If, too, sought the east wall at a

NEW SYSTEM OF HANDLING
BRICK

Five Men Can Now Set 50,000 Brick In Kiln
In One Day

A new method of filling a brick kiln, which
saves 70 per cent of the labor formerly re-
quired is now in successful operation. A
syvstem of endless belts on which the brick
are carried from the machine in which they
are made direct to the hands of the men
sgetting the kiln, does the work.

As the brick leave the press they pass onto
a horizontal belt conveyor which earries
them any required distance until opposite
the kiln where they are to be burned., At
this point a man removes the brick and
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Main Belt-=Transfer Man==Conveyor Entering Kiln

depth of 500 ft. This is invariably the re-
sult. Interesting experiments are being
carried on at this shaft with a view to
developing data as to the thickness of the
earth’s crust.

i

The occupation of ship earver i defunct.
The elaborately carved figurehead once used
to decorate the stems of vessels has dis-
appeared from the merchant marine almost
entirely, and in its place is the straight
sharp stem built for utility and without
attempt at beautv.

e

Two miles a minute is the mark set for
the automobile races to be held in the Or-
mond-Daytona beach tournament. If this is
accomplished, it will mean a speed of about
176 ft. a second.

places them upon a similar belt conveyor
which moves at right angles to the first.
This conveyor extends into and through the
kiln, and as the kiln is filled the conveyor
is raised from time to time until at the last
it is close to the top of the kiln as seen in
the illustration.

The help required is: 1 man changing
brick from main belt to kiln belt; 1 man
to arrange belts, ete.; and 3 brick setters;
a total of 5 men against 18 previously re-
nuired to do the same amount of work. The
following description is condensed from
Brick,

The brick are set.from 6 to 10 hizh, and
covered with sheets of paper, one side of
the kiln being left uncovered to allow the
vapor of the drying brick to esecape. Thin
sheets of galvanized iron are laid upon
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First Course Laid

the paper to hold it down, and for the work-
men to stand upon later. Hot air from a
blower is then forced through the brick,
which are allowed to dry until the next day,
when another setting is made, the men
standing on the metal sheets which are re-
moved as the work progresses. This course
is continued until the kiln is filled, other
kilns being carried along at the same time.
By this method the brick are dried ready
for burning in the same kiln where they are
fired, thus avoiding the extra expense of
providing, and the labor of taking, the
green brick in and out of the dry-kilns. The
process is believed by many to mean a revo-
lution in the manufacture of common and
paving brick, competition in the manufac-
ture of which has become very strong,

i
If you want anything and don't know

where to find it, write Popular Mechanics,
Information free.

WHAT WILL PANAMA CANAL
EARN?

The earnings of the Panama canal are
somewhat problematical for the reason that
no one knows what will be the created busi-
ness to and from the Orient and to western
South America.

The traffic on the Suez canal increased
from 765 steamers, 361,467 tons, paying
$1,800,000 tolls in 1870, to 3,699 steamers
carrying 10,823,840 tons and paying $20,079,-
200 tolls in 1901. Charges since January 1,
1903, have been $1.64 per ton of freight and
$2 per passenger. Commencing with the
present month the freight toll is reduced to
$1.55 per ton.

The largest cargo ever passing through
the Buez was the Grosser Kerfuerst with
13,200 tons cargo, on which the tolls were
$21,648.

Assuming the Panama ecanal to cost $200,-
000,000, with the bonds drawing 3 per cent,
and toll rate being, say, $1.50 per ton, there
would be required 4,000,000 tons yearly
cargo through the canal to meet the inter-
est charges alone. As the Suez canal passed
4,000,000 tons through as long ago as 1881,
there would seem good prospects that the
P'anama canal should not be many years
in getting on a good paying basis and being
able not only to carry itself but retire its
bonds,

——

An American Importer of automobiles is
bringing over some 200-hp. machines which
will be offered with a guarantee of two
mileg 4 minnte or no sale,

Conveyor at Top—Kiln Nearly Filled
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WHAT OCCUPATION SHALL I FOLLOW?

A Symposium on the Necessary Qualifications for, and the Inducements Offered by the many
Mechanical, Engineering, and Industrial Lines of Work and Business. These Articles are Contrib-
uted by the Managing Editors of Publications which are Recognized as Leading Papers in their

Respective Fields. The Otd Professions are Overcrowded; the Whole World
iz Calling for Educated Mechanics and Enagineers.

WHY A YOUNG MAN SHOULD BECOME A TINNER

By W. F. Wallace, Editor **The American Artisan,’” Chicago

Thirty-five yvears ago a light-eyved litile waif strayved from an unattractive roof in
nowhere to the doors of a tinshop on East Lake street, Chicago. He was ragged, bare-
toot and so dirty that to judge from appearances one might infer that he sprang full-
weaned from one of the cateh basins lately installed in that sec-
tion of the city. In spite of the filth and the apparent irrespon-
gibility of the Iad, his pathetie little tale pierced the hardened
crust of the tinsmith’s heart and Joe, as we shall eall him, was
given the job of errand boy.

The master tinsmith’s chief source of emolument was a
canning factory not far away. It was Joe’s duty to trundle a
little eart filled with eans two or more times a day from the tin-
ghop to the factory. Between times Joe would stand around the
shop watching the tinners rounding the shiny metal into shape,
stamping on the bottoms, seemingly molding them into form
with a caress, The work was fascinating.

The more Joe watched the more fascinated he became, Joe

W. F. Wallace was not fascinated as a bird is fascinated by a snake, or a
street loafer by the erection of a building. Joe did not look at
the work; he saw through the work.

Joe slept on one of the benches at night. One night he lay down at about nine
o'clock, his accustomed hour, and closed his eyes to go to sleep. Instead of the usual
Nothingness, however, there passed before his eves the most vivid array of tin cans—
tin cans, tin cans, a countless, endless number of tin cans. The procession wouldn't
disappear. It passed in rotation and came around again and again. Finally Joe rose
and went into the shop. He would try for himself. He would make a can with his own
dirty hands; his master was asleep.

But the dirty little hands were not skilled. The ean would not shape itself. There
were dents and sharp edges and the edges didn’t fit. Joe went back to his bench and
fell asleep. The next night he made another can, a little better but still far from per-
fect. Each night before going to sleep he visited the shop and attempted the faseinat-
ing work.

Weeks and weeks—all of four years—were gpent in this manner. Joe wag a kind of
tinner himself now and there was another lad to trundle the wagon. Still Joe was not
contented. He ecould turn out eans that were flawless, that were smooth, without a
dent or a kink and utterly impermeable to water with a hundred-pound pressure, but
the work was too slow. The spirit of “divine discontent” was born in Joe and he =oon
got to spend his evenings, not in practicing in the shop, but in thinking—not dreaming
but thinking, devising an unheard of, hitherto undreamed of black devil that would
turn out the eans, rounded and stamped with bottoms at one operation and a hundred
to the hour. Gradually the plan took material shape. A pattern machine was made
with all of Joe's savings and most of his master’s. The machine was sold, together with
Joe's services and at present Joe is an executive officer in one of the largest can mann-
facturing establishments in the world.

You ask how it was done? Mechanically, Joe was as little gifted to startle the
world as any of the other tinners with whom he worked. But in addition to a natural
inelination for mechaniecs, Joe was imbued with the attribute of “divine discontent.”
This is the faculty that Carlyle displayed when he tore up his manuseript and rewrote
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the whole work; when he corrected and recorreeted the proofs: when he ordered the re-
corrected type “killed” and wrote the story a third time, This is the faculty that Ameri-
cans display in their mad race for money—that engineers display in their efforts to
increase the strength and decrease the cost of bridges. It is the attribute that lying ia
an embryonic state in primitive man burst forth in never-dying splendor with the dis-
covery of fire, “Divine discontent” is to be accredited with all the improvements wen
by man and because Joe was copiously endowed with the attribute he found old metl:-

ods not to his liking.
“Divine discontent” is not the discontent that a fretful baby displays. It ig not the

discontent that drives a man to Socialism. A man possessed of “divine discontent”
strives not to change but to improve. Accepting the fundamentatl principles of nature
and life, seeing through them and taking them as they are, he endeavors to utilize them
for the ends of man, to improve upon the creations of his fathers. “Divine discontent™
does not mean pettiness: it means largeness, magnanimity., “Divine discontent” means
that its possessor sees through and beyond the old, He is too big for the old.

“Divine discontent™ in itself may be assigned as ihe single cause for the success of
any and every successful man. No man can succeed without it. Various other at-
tributes entering into the temperament of a man determine whether this “divine dis-
content” will be utilizedl in improving conditions in a tinshop or a studio, but the dis-
content must be present in every case, if improvement is to be made, if the subject is to
be successful.

As requisites for success as a tinner, T should name “divine discontent” first of all
The tyro must also be of a mechanical nature. He should have a head for mathematics.
. He should feel, without in the slightest degree showing it, that all in all he is better
fitted to suceeed than most men, but that every other man ean impart a wealth of valu-
able information, He should feel that his knowledge comes from without, not from
some fountain of genius within.

I should say in summarizing that the tinshop offers as many opportunities for suc-
cess as other felds,  Its opportunities are greater than most. The metals are coming
into greater and greater use in all kinds of industry and practice. The different ends to
which they ean he put seem limitless. Tin is one of the most useful metals as it is the
oldest. While it ig not used in so great quantities as iron and steel, it is used for per-
haps as many different functions, The ever increasing demand for pig tin has led to
incessant assayving, and with the opening up of new mines, the different uses to which
tin can be put will be multiplied many times.

WHY A YOUNG MAN SHOULD BECOME A STATIONARY ENGINEER
By Oscar C. Schmidt, Editor **The Practical Engineer,"" Philadelphia

Perhaps one of the hest illustrations which will explain why a young man should
be a stationary engineer c¢an be had by referring to the last report of the United States
vensus Bureau. In this report is shown the marvelous growth in electrie lighting and
power stations. In 1881 there were only eight central stations in existence, which nam-
ber roge to 100 in 1886, and to 247 in 1892; while to-day there are over 3,600 central
electrie stations employing over 30,000 wage earners whose salary aggregates $21,-
000,000 per year. These statistics do not include the 50,000
or more isolated electric light and power plants in-
atalled in manufacturing establishments, hotels and office
buildings which furnish light and power, nor the thoun-
sands of factories and mills throughout the country which
also require stationary engineers.

The result of this rapid growth has been a demand for
stationary engineers which has been unprecedented, and
to-day there iz not a good stationary engineer who could
not obtain more than a dozen positions at almost a mo-
ment's notice, owing to the many new power plants spring-
ing up throughout the country.

While it is of the utmost importance to a young man
that he ean obtain a good remunerative position in the
Oscar C. Schmidt field which he selects for his life work, there is also an
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othical side of stationary engineering which should not be overlooked. This relates to
the character of the work which must be performed.

In this connection it may be said that no man ever truly graduates from a course
in stationary engineering, as the number of things which must be learned are innum-
erable, and the engineer who occupies the best positions realizes this more and more.
To-day the chief engineer of a large plant must be a walking encyelopedia. He must be
familiar with the different kinds of fuel available, the kind of feed water used and the
proper methods of avoiding scale formation; he must be acquainted with the different
iypes of prime movers and dynamoes, boiler feed pumps, feed water heaters, heating
systems, refrigerating machines, elevators, methods of illumination and hundreds of
other things equally as important.

This growth in responsibility has meant a growth of intelligence, and the young
man entering the stationary engineering field, may be assured that he has got some-
thing to work for. It has also meant an increase in salary, which is illustrated by the
fact that the recent appointment of a chief engineer in one of the large power plants
in the east carried with it what, fifteen years ago, would have seemed a princely
salary.

The factor which has unquestionably contributed most to this sudden advancement
of the stationary engineer, has been the advent of electricity and its numerous applica-
tions, for without it, the steam engine would have found a much smaller field of use-
fulness and have undergone a smaller field of refinement. The influence and impor-
tance of the operating stationary engineer in the industrial field are therefore increas-
ing with marked rapidity and it is safe to say that no other trade or profession has
risen go rapidly in the esteem and respect of the general publie during the past decade,

A young man entering the stationary engineering field to-day ean therefore expect
a bright future, for the position carries with it enough remuneration to make it attrac-
tive, enough chances of advancement to make it sought after, and enough intelligence
to make it a calling of high standing., All these things appeal to the ambitious and
should be good reasons why young men should become stationary engineers,

WHY A YOUNG MAN SHOULD BECOME A BLACKSMITH
By A. A. Hill, Editor “‘Blacksmith and Wheelwright,”” New York

Why? Because the indispensable conditions to a real successful life are health and
independence, and these are more likely to come to the blacksmith than to any other
trade or profession. Just at the present time there is a tendency to pay a higher respect
to enormous wealth than to anything else, and this degree of
wealth the blacksmith cannot reasonably hope for. But the air
will be purer and clearer soon. The get-rich-quick and the get-
rich-no-matter-how age is right at nigh tide: it will soon begin to
recede, if it has not begun to do =o already. Recent disclosures
of so-called “high finance” have a tendeney to make some people
less ashamed of the modest returns of honest industry than
others have cause to be of their enormous fortunes. But with
ordinary industry the blacksmith business is sure to give a good
living and enough more go that the family may be educated and
a competency insured for an old age. 1 don’t know of a single
other kind of business that offers such a positive assurance of §
these liberal returns,

S0 much for the material features of blacksmithing. Now
monotony ig death and variety is life. There iz no monotony
about blacksmithing, but it is as full of variety as any calling that can be named. No
blacksmith can imagine what is coming next. It may be the fashioning of a pair of
andirons or some scroll work; it may be the shoeing of a valuable horse; it may be the
repair of a complicated farm implement or an automobilé. The work usually reguires
a pretty constant going from one interesting thing to another.

Although there is, of course, competition among blacksmiths, it has not yet reached

A. A, Hill
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that blighting state where it has come to be the death rather than the life of trade,
a8 is the eage in 80 many other kinds of business at the present day. Those who go into
it are never ruined by competition or anything else save lack of industry or a deficiency
in brain work,

Blacksmithing is a healthful business.
men. The blacksmith business makes strong men.
and soft hands, but this soon corrects itself.

Many trades and professions kill strong
True, it is hard on flabby muscles

prefer wealth to talent.

Finally, the civilized world is its field. The chances for employment are always
good and there are opportunities for opening new shops all over the country.
trade gives a stronger invitation for the employee to go into business for himself.

Ag for the social position of the voung blacksmith, there are alwayvs ignorant and
vulgar minds that admire a genteel employment where there is little work to do, more
than one that insures good health and good pay, just as there are always minds that
But this doesn’t matter,
blacksmith can be and is a power in the community and an influential member of so-
clety, just as such a man is who pursues any other honest calling.

{Continued next month.)

No other

The eduecated, upright, industrious

FEAT IN BUILDING A BRIDGE

—

The four-tier trestle railway bridge shown
in the illustration spans the valley of Cur-
zon's Bridges in India and was buit in just

Four-Tier Trestle Bridge Built in Short Time

2714 working days hy four sergeants and 95
sappers, using three derricks. The bridge is
341 rt. long, 41 ft. high, and the width of
the rail is 2 ft. 9 in, It is suitable for lizht
railway traffic, and has been tested suc-
cessfully to ecarry ten tons,

——

FROM WHEAT TO BREAD IN ONE
PROCESS

A “milling bakery” is nearly completed in
London, where a wonderful series of ma-
chines will take in bushels of wheat at one
end and deliver tons of bread at the other.
The way that mother used to make it ap-
pears infantile compared with this modern

method which is expected to produce 300,-
000 loaves of bread per day and effect a
saving of 40 per cent in cost. The process
is entirely mechanical throughout. The
wheat is ground only onece, separating into
flour, middlings and bran. The flour is con-
tucted to the bin, the bran is meechanically
carried and auntomatieally welghed into
iueks, while the middlings pass into tepid
water, by which all the flonry part is washed
out, This water, Impregnated with nutri-
tive material, flows into the kneading pan,
in which the dough is automatically pro-
dueed. The dough is left to rise for one
hour and a half or two hours, is then shaped
into loaves, and 40 minutes later an eleetrie
carrier delivers the hot bread.

A

TRACTION ENGINE PERFORMANCE

The even balance in weight of a traction
engine was demonstrated by a manufacturer

] AAALRAARMEERARE
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Balanced on Two Timbers

recently. The machine was run upon two
timhers which rested on a ecross heam only
12 in, square, as shown in the illustration.
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ELECTRICITY FOR CANADIAN
RAILROAD

Electric locomotives to take the place of
steam on Canadian railroads have taken a
big step in the recommendation of Chair-
man Smith of the Northern Ontario railway
commission. One hundred miles of the
Temiskaming railway will be electrified at
once. This is the first work of this char-
acter in Canada, but is expected to he great-
ly extended.

-

THE HYDROPLANE, OR GLIDING
BOAT

A Freneh count has invented a boat with
an eutirely new method of propulsion. The
game ideg that has been tried with indiffer-
ent results in building flving-machines has
been successfully carried out in the hydro-
plane, or gliding beat, as the invention is
called.

The boat is built with a seriegs of planes
and is furnizhed with a 14-h. p. motor
Started electrically, it depends for its at-
tainment in =peed on the new principle—the
use of the planes. As the machine proceeds
the water impinges against these planes
more and morve until the front of the boat
is lifted out of the water and only the screw
is submerged. while the eraft goes skim-
ming along over the surface like a swallow.

“*The Craft is Lifted Out of the Water”’

The lifting of the boat by the impinging
wiater is exactly the same principle as that
by which a kite rises when drageed against
the wind. Its greatest speed is 20 miles an

hour. Without the planes 30 h. p., would
be required to attain that speed, but with
them, the resistance is so slight, that 14 h, p.
performs the work of 30 h. p.

e

BRITISH WARSHIPS' SHORE
TELEPHONE

It will surprise many people to learn that
within one hour after the DBritish fleet
whieh recently visited this country, dropped
anchor in New York harbor telephone con-
nection with the shore had heen established.

Cmartesy Amerlenn Talephone Joursal.
Shore Telephone

The English officers could talk not only with
all subscribers of the New York exchange,
but on long distance wherever that service
extends throughout the country. The Amer-
ican Telephone Journal says: “Exceptional
care was exercised in the installation of the
wires to protect them as much as possible
from injury. Cables are used exclusively.
varying in sizes to meet the different re-
quirements.,  The interior insulation is a
powerful damp resisting compound known
a8 Hooper's. A lead sheath envelope is pro-
vided to protect the cable from mechanical
injury and over this is a heavy wrapping
of jute, Terminal boxes are provided for all
cennecting joints and these are fitted with
witter-tight cazes.”

The telephone service on a British ship of
war ig very complete; the instruments used
dare known as naval telephones and made
cxpressly for that purpose. All parts and
officers of the ship are connected. A gun
captain without even taking his eves from
the sights or moving in his bhieyele-like, sad-
dle zeat, can talk with the conning tower.
Telephone econnection iz also maintained
with the wireless telegraph room, which is
guarded with the greatest possible =ecrecy.
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BUCKET HOLDS 17 TONS OF
WATER

And Raises 550 Ft. Per Minute-=-Requires 610 Hp.

The old oaken bucket would not recognize
itself if placed alongside its latest big broth-
er which is delivering 4,000 gallons, weigh-
ing 17 tons, per minute. This unusual con-
struction has been installed at the hard coal

i
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Delivers 4,000 Gallons Per Minute

mine of an eastern railroad. Two buckets
are used; one coming up as the other goes
down. FEach bucket is 6 ft. in diameter
and 19 rt. high. Two lift gates are placed
at the bottom of the bucket which open up-
ward on entering the water and close the
instant the bucket begins to lift.

© One bucket with its 2-in. steel cable and
contents of water weighs 27 tons. This
great weleht coes soaring skyward a dis-
tance of 550 ft. at the rate of 10 ft. per
second, requiring 610 hp.

On reaching the surface an automatic
device opens the Dbucket and the water
rushes out  in two directions into great
troughs, forming a good sized stream.
Night and day with the regularity of a pen-
dulum these great steel twin tanks make
their ceaseless journevs down into the earth,
for the supply iz apparently inexhaustible
and any delay would soon flood the mine.
The hoisting drums are driven by means of
an electric motor.

POPULAR MECHANICS

ENGINEER SKEEVERS' DEMON-
STRATION

[From Loecomotive Engineering.]

Jim Skeevers runs a freight engine on a
small road. He takes great pride in her
tidy appearance and his coal and oil record
is the best on the division. His fireman be-
came weary of so much wiping and being
called a chump by the other firemen, so
one day he didn’t wipe the dust off her,

When Skeevers got to the engine he put
his siege-can in the box. got out his over-
clothes, put them on, and started around
with the long can, Billy sat on his seat and
smoked a cob pipe. Skeevers got up on the
deck. wiped off his can, and remarked
rather hintfully:

“Forgot to dust her off this time, didn’t
ve, Bill?"

“No," said BIill, “I got sick of being guyed
by the rest of the gang, and called names,
and bein’ accused of trying to make firemen
do more work, and cleaning.”

“Billy,” said Skeevers, “it's all right; don't
IMame you at all. It takes a long time to
find out that yon know your own husiness
best. Now, haven't you often heard it from
all quarters that we had the best-looking
engine on the road? Yes, ‘course yon have.
Don’t she run lightest on coal and on oil?
Never was beat. Do you have to wipe a
dese off her once a yvear becaunsze she was
too full of water? XNo; because we are
careful and take pains in our work. We
may be suckers, but it's a good deal of sat-
isfaction for me to know we're dein’ our
work about right—near as we can, anyhow.
But it’s wrong, I guess, Billy, dead wrong,
after all. So let's do as the rest do; you
fire and clean just as the other hoys do,
and I'll run just as the other runners do;
there's no use in bein® odd.”

Billy had expected a row with Skeevers,
and felt quite relieved that he took to the
change so good naturedly, and in a few
minutes both were busy, as they pulled out
with a big train.

Skeevers jammed the injector on full just
as they started, and Billy had a hard half-
hour's work bringing his green fire up, with
the pressure down 20 1b.: he was tired and
sweaty when the engine commenced to
churn water through her stack, plastering
the front windows with dope. Skeevers
jerked hiz head inside the window, smiled,
said he forgot it, shut off the injector, and
eased off the throttle, then she commenced
to howl and Billy opened the door.
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Skeevers was working her down a notch
further than usual, and it told on the coal
pile, and Billy remarked that it was an
awful hard pulling train, by way of ecalling
Skeevers' attention to it, but Skeevers
agreed that the train did pull hard.

Skeevers forgot to put the injector on
again till the water was down to one gauge.
then he acted startled, and put it on full
The fire was low, and Bill had another fight.
This was repeated all day, and each time
the coal got further and further away.

Half-way over the division they took 150
bushels of coal, where they never took more
than 100.

Skeevers kept good-natured. Bill  was
mad.

“T think you're doin’ this a-purpose,” said
Bill, at last.

“Doin’ what?’ asked Skeevers, as inno-
cent as a child.

“Why pounding this engine so bard, and

down to go out, the “Mary Ann" was wiped
up, her front end black, and Billy was
whistling “Annia Rooney” and spitting on
the side windows to make the whiting take
Liald.

“Sheevers,” said he, “T'"d a good deal
rather put in half an hour a trip cleaning
than to shovel coal agzaingt that extra noteh
and an  injector that ‘forgits.” .Just run
her like youn used to, Skeevers, and I'll keep
her tidy.”

i

MOVING THE COTTON CROP

The transportation facilities of the South
for the past two months have been taxed
to their utmost moving the great cotton
crop.  The illustration shows a Mississippi
river steamer about to land at Memphis
with 4,000 bales on board. Memphis handles
700,000 bales valued at  $30,000,000 an-
mually.

Liuriesy Valve World,

Loaded to the Limit==4.000 Bales

workin® water, startin® out in the corner,
wide open, and pullin® my fire all to pleces.”

“Is .there any other engine on this road
that don't burn more than =ix tons of coal
over this division?" asked Skeevers,

“No: but she noever burnt but four and
a half and five before,” said Billy.

“Yes, but that was when we was botl
careful and worked together,” sald Skeevers,
a8 he prepared to get off at the end of the
run: “but none of the rest of the engineers
are careful about ecoal: what's the use of
me being? And when a man works as hard
as you have today he would be a fool to
put in an extra hour cleaning and fussing
aronund: we ot just a8 much money when
we don't as when we do. Good night,
Billy.”

The next morning when Skeevers ciame

HORIZONTAL PROPELLER SHAFT
FOR GASOLINE LAUNCH

A somewhat unosual method of driving
the screw of a racing gasoline launch has
heen adopted in the construction of the De
Dietrich auto-boat. The hull changes from
a fish-body shape forward to a flat hottom
hull from amidship to stern. In order fo
got the serew down into solid water and give
the propeller a true vertical plane, the shaft
is hung from a frame and driven with a
chain drive,

S

The authorities nt Birmingham, Eng.. have

stopped the guarter-hour chimes on the big

town clock between the hours of T:30 p. m.

and 5 a. m.. on account of disturbinge =sick
people,
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SEWER RUNS OVER A RIVER

Unusual and Interesting Features in Sewer Con=
struction in New Jersey

A sewer while a necessary thing is us-
ually an uninteresting one, A sewer fo
drain Newark and six other places covering

Tunneling in Quicksand

an area of 66 sq. mi. recently completed,
affords some novel features. Part of the
construction was through quicksand, satu-
rated with water, along a river course.
This section was after many failures com-
pleted by using compressed air to hold the
water back while the men worked.

At another point the line was laid on the
surface across a field where driven wells
furnish the water supply for the city of
Elizabeth. This was accomplished by using
iron pipes laid on conerete base.

One crossing of a small river was made

Exposed Section of Sewer

POPULAR MECHANICS

in three steel pipes suspended from steel
girders resting on concrete piers. Another
river crossing was on Y-shaped steel frames
get in concerete piers. The outlet of the
sewer is at tide water.

e

VALUABLE PRODUCTS FROM
WASTE WO0O0D

0il, Turpentine, Tar and Charcoal Among the
Many Products to Be Reclaimed

Valuable wood products are to be re
claimed from pine and hemlock slabs,
stumps, and other waste woods. The De-
partment of Agriculture is conducting prom-
ising experiments, amnd =oon there will be
calls for chemistg all over the land in saw-
mills which now burn slabs and other mill
waste to get the stufl out of the way. Na-
ture has been so lavish in this country that
Americans are the most extravagant and
wasteful people on the face of the earth.
We are suddenly waking up to find our for-
ests almost gone, and from this time for
ward efforts must be made to utilize a tree
as completely as a packer does a beef or
hog,

The Forest Service outlines the plan thus:
The outfit for a plant with a capacity of
100 cords of wood every 36 hours, which
is a8 small as can be profitably han-
dled, consists of a “battery,” or two retorts
holding 5 cords of wood each. These retorts
are set in brickwork, about 50,000 bricks
being required for a “battery.” In addition
are needed a eoil or condenser of copper, a
copper still of a capacity of 1.000 gallons, a
second condenger, sufficient collecting and
storing tanks, a boilers of not less than 10
hp., and pumps to handle the products. All
piping should be, if possible, of copper, ex-
cept after the second distillation, and the
pumps should be brass-lined.

From such a plant the yield should be ap-
proximately from 75 to 100 gallons of oil
or tar per cord, and from 10 to 15 gallons
of wood turpentine. There are also pro-
duced about 26 bushels of charcoal. The
amount of products is in direct ratio to the
resinous constituents in the raw material.
The wvalue of the produets is variable. If
properly made, the tar should bring the
average market price of pine tar, and the
spirits sell for from 15 to 5 cents below the
market price of spirits of turpentine,

—
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All the articles ap=
pearing in this de=
partmentare reprint=-
ed in book form at
the end of each year.

SHOP

NOTES

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

FLATTEN AND SHAPE
RAWHIDE

TO

Warm two metal plates a little warmer
than is comfortable to hold; put the raw-
hide between them and press solid in a

RAWHIOE

Shaping Rawhide

vise, leaving all there till the plates are
cool. Be careful not to heat the plates hot
enough to burn the hide.—Contributed by .J.
H. Jerome, Brighton, Mass,
-t
HOW TO MAKE A SMALL ACET-
YLENE GAS GENERATOR

To make this machine the materials re-
quired are two tin cans, one of a size to fit
into the other, a smaller can and an ac-
etylene gas burner.

Solder the gas burner, A, to the smaller
of the two large eans, B, Punch the smallest

ean, C, full of holes and fill it with ecarbide
and fasten it to

the under side of
ean B. Partially
fill ean D with
water and place
can B with its at-
tached apparatus
in ean DD, as shown
in the illustration.

Wait a2 moment,
then touch a light-
cd mateh to the
burner. If too much
pas is  generated
the ecarbide is au-
tomatically lifted
out of the water,
ag shown, and the

until more is
I'red  Crawflord
Canada.

generation of gas  censes

needed.—Contributed by

Curry, Brockville, Ontario,
i

FRAME FOR HOLDING MILK CANS
WHILE SOLDERING

In a shop where soldering milk cans
forms an important item of repair work
the frame shown in the illustration will be
found convenient, Placed on this frame a
40-qt. milk ean can be rotated freely so that
the seams in the breast of the can may be

Frame for Holding Milk Cans While So'dering

quickly and easily  soldered. The [rame
may be held in the lap of the operator, if
it is more convenient. To solder the bot-
tom seam, an arm is fastened to the frame,
g0 as to support the bottom of tue ean
when inclined for this soldering, says the
Metal Worker, and the frame is then taken
in the lap of the operator, who turns the
can and at the same time =solders the seam.
The construction of the frame is shown in
the illustration.

To renovate varnished work make a pol-
ish of 1 qt. good vinegar, 2 oz, Iutter of
antimony, 2 oz. aleohol and 1 qgt. oil. Shaxe
well before using.

i
For oil gilding make an oil size of calcined
red ocher ground with the best and oldest
oil.  Add oil of turpentine to make it work
freely when ready to use.

&
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QUICK BOILER MOVING

An engineer was given from Sunday
morning until the following Wednesday at
2 p. m. to connect up some new boilers
that had just been installed, and break the
connections  of the old boilers amnd move
them from the plant to the ecars on which
they were to be shipped. He tells in the
Engineer’'s Review how he did it with the
help of but two white men and a gang of
southern negroes., He savs:

When the order came, I completed my
measurements for connecting the new boil-
ers 1o the engine and piping system and
starting ap the shop, eut and fitted the two
f-in. and one 4-in. conmections that were
necessary. Getting in some wore men these

T ¥ e

Skid for Moving Boilers

were erected in place that night and the old
boiler connections broken and plogged.

The next morning the fronts and stays
were taken off and the boilers stripped. A
erib work of blocks was then placed under
each end of the boilers, and with jocks they
wera raised clear of the settings and secure-
Iy blocked. A gang of men then pulled down
the brick setting, Meanwhile I had the car-
penter get out some skids of 6 by 8-in. tim-
ber, as shown in the sketch., As =oon as one
of the boilers was elear enough to work
on, it was lowered down onto a skid. While
this work was zoing on, I had a hole made
in the boiler room wall large enongh for the
boiler to pass out, and by the time 1 had

:

svtvwl

8
;’
)

the track ready the first boller was on the
rolls. Hitehing the blocks to the skid we
gpon had the boiler walking out in great
shape. Tuesday morning at 10 o'clock this

MECHANICS

boiler was on a ecar, with all the fittings,
securely braced and ready for moving.

In the meantime the other setting had
been removed and the rubbish cleared away
50 we had a clean sweep at the other boiler,
and Wednesday morning at T7:40 o'clock
everything was ready for the freight. This
job might have been accomplished more
quickly if we had had better facilities and
competent help.

-t

BEST ANTI-FREEZING SOLUTION

The best anti-freezing solution for the use
of motorists is prepared by the following
recipe:

Mix and filter 414 1b. pure calcium chloride
and a gallon of warm water and put the
solution in the radiator or tank. Replace
evaporation with eclean water, says the
Motor Age, and leakage with solution.
Pure caleium chloride retails at about 8
cents per pound, or can be procured from
any wholesale drug store at 5 cents.

-t

A ROPE PIPE WRENCH

A rope pipe wrench which may be ope.
rated by one man is shown in Fig. 1. The
rope is wrapped on the pipe and toggle as
shown, then, holding the ends of the rope
in one hand, the operator pulls the toggle
with the other. In operating the device
shown in Fig. 2, which is uvsed for heavier
work, one man is required to hold the rope
ends and another to handle the toggle. This
device, says American Machinist, is ecalled
i Spanish windlass, and is used by seafar-
ing folk.

A method of grinding' a pulley on a shaf't,
or grinding a shaft in the boxes, iz shown
in Fig. 3. The ends of the rope are pulled

The hand-rails of marine en-

alternately.
gineg are polished by wrapping them with

emery cloth which is worked hy a piece
of spun yarn instead of rope, as in Fig. 3.
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NEGATIVE NUMBERING DEVICE

The negative-numbering or marking de-
vice shown in the illustration is very simple
in construction and will save time for the
photographer using it.

To make the device prepare a brass strip
by cutting into its face the inverted num-
bers 0 to 9 and screw the strip to the edge
of a printing frame. Then construcet n
small pantograph of light ash strips and
brass SCTEW eyes,

To number a negative put the plate, with
its dull =ide out, into the frame and pick
out the correct fizures on the hrass strip
and transfer them neatly to the negative
by holding the wooden hlock to which the
pantograph is attached lightly against the

)

Tool for Numbering Negatives

frame with the right hand and tracing the
figures with the left. Slip the wooden block
backward or forward to get the right spae-
ing.

Keep the tool with the printing frame in
a drawer of its own, says a correspondent of
the American Machinist, so that no time is
lost in preparing or assembling the parts.

——lpeptp—— ———

WATERPROOF POLISH FOR WO0OD

Put into a stopped bhottle 1 pt. aleohol, 2
oz, gam benzoin, 14 oz, gum sandarae and
14 oz, gum anime. Put the bottle in a sand-
bath or in hot water till the =solids are dis-
golved, then strain the solution and add 14
gill best clear poppy oil. Shake well and
the polish is ready for use.
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TO TEST THE CAPACITY OF AR-
TESIAN WELLS

Where a weir cannot be built, the follow.
ing test of the capacity of an artesian well
is recommended by a correspondent of the
Crane Valve,

Lay about 40 ft. of 10-in. pipe, with a 90
deg. elbow looking up from its outer end,

horizontally from the well, Tap the pipe
near the well and attach a small force
pump. Let this pump draw from a bucket
a4 solution of red aniline dye. One stroke
of the pump will force about 4 oz of the
red dye into the water passing through the
pipe. When this stroke of the pump strikes,
start a stop wateh, and when the colored
water shows at the elbow, stop the wateh.
Thus the exaect time taken to travel the
length of the pipe may he ascertained, and
with this time and the capacity of the given
size of pipe the amount of water passing
per minute may be fisured. This test will
come within three-fourths of one per cent
of being absolutely correct,
-

CALIPERS MADE OF PINCERS

To make a pair of ealipers of a pair of
pincers., heat both handles of the pincers
g0 that they will bend to meet at the ends

= s |

Handy Calipers

easily. Then file the tips of the bent han-
dles to a point. This makes a very handy
tool.—Contributed by Jack Wener, 2247 F
St Los Angeles, Cal.

SHOP NOTES FOR 1906

All new kinks, Price 50 cents.

500 illuysteations.

A book for men of every craft. Con-
tains 228 pages, 667 articles and over
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AUTOMATIC ELECTRIC INDICATOR OF WATER LEVEL
IN DISTANT DITCH

I am in charge of an electric generating
plant which ovdinarily operates with water-
power. The water is brought in an ooen
diteh to within 300 ft. of the station, where
a waste gate is placed. From there the
waler is carried in o pipe. In order to ecarry
the proper load without using too much
wiater, it Is necessary for me to know the
depth of water in the diteh at all times.
I am ranning a %0 kw. alternator in mul-
tiple with another set of alternators 10
miles away. DBoth plants are short of water

NEE

the diteh is 6 ft. deep. The diagram will
make the construction readily understood.
There should always be one of the six
lights burning, and when two burn it indi-
cates a4 6-in. level. For example, when
lamps 5 and 6 are burning there would he
b1 ft. of water in the ditch. If No. 6
zoeg out there is only §& ft. of water: if
No. 4 and No. § light there igz 414 ft. of
water, amd so on.

The contact points, 1, 2, 3, 4, 5 and 6, are
placed on a wood block 14 in. x 14 in. x 1 in.

]
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Details of the Indicator

at times and then it is necessary to use
steam when the load is at the maximum.
I can usually hold the Jload during the day.
My plant has a 6-mile diteh and the other
a 1-mile ditch. Both ditches canse a great
deal of trouble in stormy weather.

The 100-yd. trip in the dark to get the
water level was a great annoyance; even
in the day time it took time, so I studied
out the following plan to indicate the
water, Tt is =o simple any eleetrician ean
install one, and it has worked to my entire
satisfaction. My Indicator uses six lamps, as

The wooden lever is 6 ft. long, with the
negative wire connected to the contact
point on the lever with a flexible wire long
enough to allow for travel over the six
contacts. At thie other end of the lever is
a float which T made of a block of wood
8 in. x 8 in. x 10 in. At the station a posi-
tive bus bar connects to the =ix lamps,
from each of which leads a wire to the
contact bloek, where connection is made
to its corresponding contact number. I
used No. 16 wire for the outdoor lines,
about 2,000 ft. was required. For the lamp
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signals I used 8-cp. 110-v. lamps., By plae-
ing the contact points at nearer or farther
intervals the device may be made to indi-
cate changes in 3-in. levels, or 1 ft., but
for my purpose the 6-in. change in level is
guficiently exact.—Contributed by Lee R.
Clarke, R. R. No. 2. Bozeman, Mont.
e

EMERY WHEEL ARBOR

An emery wheel arbor to rig on a lathe
is= shown in the sketeh and is the device

of M. C. Warnock, of Farmington, I111. It
consists of a flange coupling, (¢, in this
]
TAL STODK
HEAD :| PIPE G il
A

Emery Wh ::I;bnr

case 316 in. in diameter, and a length of
piping. A coupling, B, is put on the tail
stock end, into which is serewed a plug, A,
for the center to lLold, If the plug were
inserted in the pipe without a coupling the
threads wounld cut through, being threaded
both inside and outside. A =olid bar of iron
may be substituted for the pipe. The flange
may be trued in the lathe,

o
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If yvou want anyvthing and don’t know
where to get it, write Popular Mechanics.
Information free,
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AIR DRILLS FOR DRILLING
MARBLE

To successfully drill marble with a pneu-
matie drill, an ordinary twist dreill is pre-
pared as shown in the illustration. The
twist iz removed for a distance of about
14-in, from the point and the face of the

““The Drill is Ground Square'

drill is ground square, which gives it the
appearance of an ordinary screwdriver.
When running light with this drill the speed
ghould not exceed 70 revolutions per minute,
and when pressure is placed on the machine
anid the drill begins to cut, reduce it to 30
revolutions. In this way marble can be

rapidly and economically drilled.
B e o

METHOD OF TELEPHONE WIRING

A method of wiring and connecting two
ghort line battery call telephones is shown
in the illustration. The chief feature of
this method Is that it permits the use of
the ordinary two-contact push in place of
the unreliable three-contact push generally
made use of in this type of 'phone. Figures
1 and 2 show the transmitters and receiv-
ers in series with the battery when con-
versation iz going on. Figure 2 shows in-
duction eoil in series with transmitter and
having a clozed zecondary through receiver.
This kink is contributed by a reader.

A
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Plan of Wiring and Connecting Two "Phones

—imae s

No Mechanic’s Library is complete without Vel. II. of Shop Notes-~228 pages; 067
articles ; 500 illustrations, Price 50 cents, postpaid,
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HOW TO MAKE A PARALLEL RULE
FOR THE DRAWING BOARD

A very useful drawing device, which saves
time and does better work than the T-
square, as by its use it is impossible to get
a line out of parallel through carelesgness,
was constructed by C, D. Gilbert, St. Johns-
burg, Vi, who tells how to make the in-
strument:

Unless one has a lathe the machine shop
must be ealled upon to make six brass pul-
leys, four single and two double as shown
in the drawing. This is the only expense,
assuming, of course, that the device is to be
used on a drawing board one already has.

POPULAR MECHANICS

up and down the board freely, but leaving
very little end play. Screw the pulleys on
the board, as shown by the drawing, and if
there are cleats on the board remove them
and proceed to conneet up.

Beginning at Post 1 fasten the end of the
line under the hexagon nut and bring it
over the nnder side of TPalley 2 (the board
being in the position shown in the drawing,
face down), then to the lower groove of
Double Pulley 3, to Double Pulley 4, then
over the upper side of Pulley 7 and to Post 6,
There it is given one turn around the post
between the two nuts and starts back to
Pulley 5, then to the upper groove in 4,
crosses the other part of the string to 3,

Seezion through
Straighledge.

o))

Double prlieys
AAmdke fwo

S8

Sengle pulleys
BBAB make four

&

Parallel Rule for the Drawing Board

The holes in the pulleys are drilled to fit
easily a 1-in, round head screw. Other ma-
terials needed are a piece of hard wood,
about 13 in. longer than the board, and
suitable for making the straight edge, as
shown in illustration, two brass binding
posts from the carbons of some discarded
dry batteries, and a few feet of good fish-
line.

To make, put one of the posts through the
end of the straight edge, about 15 in. from
one end, countersinking it slightly, and
screw the check nut up snug, and with one
side of the hexagon nut square with the end
of the ruler, so that it will slide easily
nlong the board.

Then lay the ruler on the hoard and put
in the other post 8o that the ruler will slide

next passes to 8, and back under the milled
nut on Post 1. Now if drawn snug all is
ready for business unless the ruler has been
pulled ont of square; if so, loosen the milled
uut at Post 6 and slide the ruler along the
string till correct. The line will streteh at
first and have to be taken up, but will soon
work all right.

The cleats which were removed from the
board must now be notehed to allow the
strings to pass and replaced, when all is
complete, If one bhas several boards, a
frame may be made which will held the
largest one, and the device attached to that,
when one can readily change from one piece
of work to another by simply changing
hoards—often an advantage to a husy
draughtsman.



IDEAL TOOTH OUTLINE FOR CIR-
CULAR SAW

A saw expert in the Woodworker gives
a gketeh of what he considers an ideal tootn
outline for a circular saw, He says:

Let us consider such a saw at work. Sup.
pose the saw to be 24 in. diameter, with

Where a Saw Is Dull

48 teeth, which makes the teeth practically
1o-in. space, Supposing this saw is mak-
ing a 3-in. eut—that is, 3 in. of feed for
one revolution. 1t is obvious that each
tooth cuts a shaving 1/16 in. in thickness.
If we could draw a circle 1/16-in. smaller
than that of the saw, we should find that
the saw is dull only outside of the line
where the sald circle erosses the face of the
tooth (Fig. 1, a b).

How shall we sharpen? This dull point is
but a trifle over 1/16-in. long, but is prob-
ably less than 1/124-in. deep, Consequent-
ly, if we sharpen on the back, we must
grind or file 1/16 off all along the periphery

Fig, 2
line, and as stated by another, the
gaw I8 1g-in. smaller when we are
done. On the other hand, if we grind or file

on the face of the tooth, we will have less
than 1/124-in. to grind to obtain a sharp
point, but we sha’n’t lose anything like %-
in. in diameter. Considering the size of

sald saw. and the gauge as well, I think it
obvious that such a saw will stand up and
rip for a long time; and I may =safely con-
tend that every semblance of a corner will
I gone when it comes up to the file room.
These conditions are true in conjunction
with the upset swage, only to an greater
extent, i
—_—-—

ERASING MACHINE FOR DRAFTING
ROOMS

Freguently In drafting rooms, such records
as street records, plat books, main records,
cte., are kept which
have to be changed
from time to time to
show new pipe lines,
ote,, and thus a great
deal of erasing Is oc-
casioned. To do this
work quickly and
neatly  the erasing
machine may be em-
jHoyed.

To make this ma-
chine, procure an or-
dinary dental engine
or machine, such as
is used for dreilling
teeth, and, ingtead of
the drill used by the
dentist, =et o civeolar Ink erager in the
mandrel by means of a small screw. An
electric motor may be attached to the ma-
chine, or it may be run by fool power. 1In
operating it, merely guide the eraszer by
means of the handle,

A few points. however, should be kept in
mind, sayvs the Progressive Age: The eraser
must not be pressed too hard on the paper,
and the machine must be kept at a good
speed,

With a good paper the erased spot will
have a hard suarface, and the erasing will
e hardly noticeable,  The time reguired is
very short, and the operator quickly becomes
an expert at erasing by machine.

A

NATURALIST'S PASTE

For mounting specimens make a paste of
thick mueilage of gum arabie and powdered
gtarch. Suitable for artificial flower makers’
nse, also, and for sticking wafers, paper or-
naments, ete., to candies and cakes. For the
last mentioned purpese, add a little Jemon
juiece,



HOW TO LAY GALVANIZED IRON
ROOFING

The use of galvanized iron for general
roofing work has increased greatly during
the past few years. It has many features
which commend it as a roofing material,
but difficulties have been experienced by
beginners as to the proper method of ap-
plying it to the roof. The weight of mate-
rial used is rather heavy to permit of

‘1 I

Fig. 2.

Fig. 1.
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double seaming, but a method that has been
evolved by a correspondent of the Metal
Worker is found very satisfactory. By
thiz he says that galvanized iron roofing
can be put on at low cost, that it iz water
ticht and is subject to no buckling in the
joints, does away with double seaming and
iz congidered more sultable than the latter
for roofing purposes wherever it can Dbe
laid on a roof s=teeper than 1 to 12,

Galvanized iron of No. 28 and heavier
ganges is used, the sheets being lap-seamed
and soldered together in strips in the shop
the proper length to apply to the roof.
After the sheets are fastened together a
11-in. edge iz turned up the entire length
of one side of the sheet, ag Indieated in
Fiz. 1. This operation iz done with tongs
having gauge ping zet at the proper peint.
The second operation consists in turning a
strip 14 in. wide toward the sheet, as shown
in Fir. 2. Thig sheet is then laid on the
roof, and a cleat about 8 in. long and 1 in.
wide made of galvanized iron is nailed to
the roof close to the sheet and bent over
it, as shown in Fig. 3.

A s=econd sheet having 114 in. turned up
is mow bromght against the first sheet and
bent over both sheet and cleat, as shown
in Fig. 4. The cleat is then bent back-
ward over the second sheet and cut off
cloge to the roof, asg in Fig. §, after which
the seams are drawn together by double
seaming tools, as the oceasion demands,

and slightly hammered with a2 wooden
mallet. The finished seam iz shown in Fig.
G. It will be seen that the second sheet
of galvanized iron, cut !4 in. longzer than
the first, laps over the former, making a
sort of bead which prevents water from
driving in. Cleats hold both sheets firmly
to the roof and are nailed about 12 in.
apart. Roofs of thiz character, when laid
with No. 28 gange iron, cost, he says, very
little more than the cheaper grades of tin
and do not have to be painted. Some of
them have been in satisfactory use for
eight and twelve years. A name applied
to this seam which, thongh somewhat long,
deseribes it well, Is balf double standing
seam,

 ——

TO MAKE A SPRING FASTENER
FOR A LATHE POINTER

A feeler or pointer, u=ed for setting up
work on the lathe where the work has n
hole through it by which it is to be trued
up, is shown in the illustration. The spring
8 {8 made of a straight plece of wire with
an eye turned on each end. This spring is
sprung around an arbor, A, and a pointer,
P, is passed through the eyes of the spring
and over the arbor. The tension is suffl-
cient to hold the pointer in place.

When the arbor iz rotated by hand, it
carries the pointer around with it to test
the accuracy of the szeiting. This device.
says a corregpondent of Machinery, is of
the most service for heavy and awkward

_

Spring Fastener for a Lathe Pointer

shaped pieces, as they can he set and fas-
tened without starting the lathe, For set-
ting on the lathe carriage cylinders, bush-
ings, ete,, that are to be bored with a bor-
ing bar, it is handy also. For small holes
in work, use a very light arbor, with a
short spring and pointer. For setting to the

ontside of a hub, bend the end of the
pointer hoop-shaped.
-t

PLUMBERS’ CEMENT

A good plumbers’ cement consists of 1
part black rosin, melted, and 2 parts of
brickdnst, thoroughly powdered and dried,



POPULAR MECHAN

I1CS 141

MYSTERY OF BOILER EXPLOSIONS EXPLAINED

The ¢«Lap=Joint Crack’’ is the Greatly Dreaded and Unseen Danger

A locomotive standing idly on the track
or hauling a train, in apparently a perfectly
normal condition, explodes without warn-
ing: a great factory i= busy with hundreds
of operatives at work, when suddenly the
gtructure is torn asunder and the air is
filled with the cries of the injured and
groans of the dying. DBoth disasters were
wholly unexpected. Usually the engineer

and fireman are among the dead, and too
often hlamed by an unthinking public for
in fact

carelessness, when
wholly innocent.

they were

Brockton Lap-Joint Explosion--Boller Was Hurled
215 Ft. and Moved House 16 In.

The explanation of a very large propor-
tion of these accidents liex in the “Lap-
Joint Crack”—an inszidious, unseen danger,
which cannot be found save by tearing a
boiler 1o pleces, and which may exist for
yvears without giving the slightest warning.

The expert of a well-known boiler inspec-
tion eompany, in the Locomotive, goes
intn details of this danger, from which the
following is condensed or quoted:

A “lap-joint crack,” as the name implies,
is a erack in a boiler plate, which follows
the general course of the longitudinal lap-
riveted joints by which the plates of the
boiler are held together. Any kind of a
ool possessing  this peculiarity of posi-
tion would, strietly speaking, be a *“lap-
joint erack;” but the name is usuvally ap-
plied to one particular kind of defect, which
is illustrated in Figs. 1 and 2. The main
thing to observe in connection with Figs. 1
and 2 is that the ecrack, although it may
pccur in either the inner or the outer plate

of the boller, always starts from the face
of the affected plate which is in contact
with the overlapping plate, progressing into
the metal more amd more deeply until the
boiler is weakened perhaps to the point of
explosion: and being itself so situated that
it ennnot be seen from either the inside or
the outside of the boiler. 1t is this peecul-
iarity of position which makes the defect
go dangerous, the strength of the plate
being  sometimes  greatly redoced  before
there is any exterual, visible evidence that
the ecrack exists at all,

One of the most unfortunate things ahout
these hidden eracks is that they show a
marked tendency to extend nearly through
the affected plate for a considerable dis-
tunce along the joint, without actually per-
forating it anywhere. Fig. 3 illustrates a
well-marked ease of this sort. The piece
of plate which it represents was ecut oot
of a boller that was affected by a lap-joint
crack. The ecrack, in this instance, did not
actually perforate the plate at any point,
but it extended so nearly through it that
the specimen here shown was bent over
by hand. The position of the edge of the
overlapping plate is indieated, in this en-
raving, by the dotted line.

The two main ecaunses of lap-joint eracks
are the treatment the plates receive during
manufacture, and the action to which the
boiler is subject on acecount of steam pres-
sure,

First, as to the processes of manufacture
and their effects, In rolling plates into the
evlindrical form, preparatory to riveting
them up into shells, the rolls do not “grip”
the plate as effectively near the end of
the operation as they do in the middle of
it; for the last end has a tendency to slip
off the first roll, and spring back so as to
he flatter than the desired rading would
require. If the plate were solid, and had
no rivet holes in it, the resulfing eylinder
wonld look something like Fig, 4, one end
of the shell “standing off” from the gen-
eral eurve, as represented. If, on the other
hand, there are one or more rows of rivet
holes along the edges of the plate that is
being rolled, it may easily happen that the
plate takes a sharper bend along one or
more of these rows of holes, owing to the
weakening of the plate at these points
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from the removal of the material in form-
ing the holes. The ends of the plate,
where they come together, may then proe-
sent the aspect represented on a greatly
exaggerated scale, In Fig. 5. Careless
sledging produces stresses, often of consider-
able magnitude,

The steam stresses are shown in Fige 6
and 7. Fiz. 6 represents an ordinary
double-riveted lap-joint, and it is to be ob-
served that when the boiler is under steam,
the tensions on the respective plates which
are united by the rivets eannot possibly
act in one and the same straight line. The
plates do not abut against each other at
the edges, but are laid one over the other,
and the tensions to which the plates are
subjected must be related to each other
somewhat as indicafed by arrows. It is
evident, therefore, that there will be a ten-
deney, in such a joint, for the rivets to
“cock up” somewhat after the fashion
shown in Fig. 7. The action will not be
fg violent as here represented, but the ten-
deney will be for the joint to be deformed

oA A4 LG AR SR SN A RS o

towards a position in which the two over-
lapping plates would come into one and
the same straight line, as suggested by the
dotted lines in Fig. 7. The parts of the
plates whick lie between the rivet shanks
and under the rivet beads will e held
firmly together by the rivets: and the .
hending action to which the plates are
subjected will therefore Le most severe im-
mediately under the edges of the rivet
heads, where it first becomes possible for
the plates to bend to any perceptible ex-
tent. As the steam pressure in the hoiler
varies, the bending action upen the plates
will also wvary., and hence there will be a
tendency, sooner or later, to form a ecrack
in the plate, either at A in Fig. 7. or at B.

Inasmuch as the lap-joint erack appears
only in lap joints, the use of butt jointa,
as shown in Fig. 8, is recommended as pre-
venting the trouble. The use of the butt
joint is increasing, but probably 85 per cent
of all the boilers in use today in the United
States still have lap joints and their manu-
facture continues.

IMPROVED DESK 'PHONE

The desk ‘phone is often in a busy man’s
way and takes up too much space, also it
is frequently knocked off with injurious ef-
fects to the instrument. An apprentice in
contrived the method

our machine shop
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To Keep the Desk "Phone Out of the Way

shown in the illustration for overcoming this
difficulty. The device requires two pulleys,
a cord, weight and two eye screws. The
weight can be a shot bag of sand or shot of
the same weight as the ’phone stand, A.
The device has proved a great improvement
over the old arrangement and s recom-
mended to others.—Contributed by F. A
Grier, Jr., Salishury, Md.

COMPOSITION OF BABBITT METAL
FOR STREET CAR MOTOR
BEARINGS

The following compositions are recom-
mended by the Mechanical and Eleetrieal
Asspeiation:

The following babbitt metal composition
makes a long-lived and tongh metal, that
will not pound out nor be too zevere on the
armature shaft: 100 1b. tin, 10 1b. copper,
10 1b. antimony,

We are using the following composition
with good results: 8314 1b. tin, 814 1b. anti-
mony, 814 Ib. copper.

Our motor bearings have without rebab-
bitting an average mileage of 52,100, with
an oll consumption costing $0.089 per 1,000
ecar-miles, the cars being equipped with two
125-h. p. motors. -

A good composition of bearing metal for
motor bearings iz: 105 1b. copper, 60 or 55
1b. phosphor-bronze, 9% Ib. tin, 25 1b. lead.
Phosphor-bronze is composed of copper, 79.7,
tin 10, lead 9.5 and phosphorus, 0.8 per cent.

10 parts tin to 1 part antimony.
-t
Shop Notes, Volume II, for 1906, is a use-
ful bhook for the mechanic. Price, 50 cents.
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COIL HEATER MADE OF OLD
CAR HEATERS

Old discarded street car heaters may be
ugsed to make n coll heater suitable for
heating large barnlike structures, where
doors are opened often and heating iz ordi-
narily a problem. The kind of heater re-
ferred to is those made under Gold's patent
of 1884,

Each section of the coil heater should con-

i |':l im
=
Heater for Large Luilding

gist of a length of 4-in. pipe capped at each
end, and with a 1-in. opening tapped near
the edge of each cap. Lay the section across
a bench made of two barrels and some
planks and assembie and connect them.
Use short nipples and elbows for connec-
tions., Thread the middle nipple at each end,
right and left-handed, and have left-handed
threads in one of the elbows, Paint all ont-
lets well with litharge. Fix the pitch by
putting on wrought iron clamps, as shown
in the illustration, when the parts are on
the bench.

Make these clamps, says a cocrespondent
of Power, of heavy *-in. iren, with the
back bar 1 ft. longer than the heater, and
in a manner to serve as a foot and also to
keep the heater free from the wall. Have
the front bar shorter than the back one,
and carve it at the fop to hold the upper
length of pipe In place. Offset the back
bar at the top and bend it at the bottom
a8 shown. Insert 1&-in. bolts through the
bars between ,each section of pipe and bolt
the back bar to the wall

Let the steam feed from overhead and put
an air valve on the return line to insure
circulation.

- e
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METAL FOR GONGS AND CYMBALS

A sonorous metal for cymbals, gongs and
tam-tams consists of 100 parts copper with
25 parts tin. Ignite the plece after it is cast
and plunge it into cold water immediately.
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TO DO AWAY WITH SHIMS IN
ENGINE BRASSES

In taking up the wear of engine brasses
on wrist pin or crosshead pin when the key
is driven clear down, back oui the key and
instead of putting in sheet-iron shims put
in a small piece of pine wooid of just the
right thickness to allow the key to come
even with the nnder side of the strap, then
poar in melted babbitt,. A hole must he
irilled through the flanze of the brasseg to
allow for pouring the babbitt.

Every engineer knows the trouble it is
to put several shims between the brass hox
and the end of the =itrap, especially if the
box is a round-end one, as many are. By
using the method deseribed, bhrasses may be
worn up much eloser, even if worn through;
the Dabbitt will form part of the bearing.
This kink is the idea of W. H. Nostrant, en
gineer, and will be found worth trying.—
Contribmnted Dby 170 A, Sustins, Steveus
Point, Wis,

i

A CAN SHAFT OILER
To make a good =haft oiller, take a ean
that is opened at the top, turn the 1id hack
and nail it to the beam. Streteh lengths of
hemp packing from the can to each oil hole
in the box and fill the can half foll of oil
The can wust be {illed every two weeks,

Shaft Oiler Made of a Can

Thiz method is uwsed by a correspondent of
the Engineers’ Review for oiling a line shaft
160 rt. long and a countershaft. It works
snecessfully, and he goes over the sbhafting
every two weeks, only: thus saving an
hour's work every day.
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SMOOTHING TABLE LEGS IN A
TUMBLER

A good method of smoothing table legs in
a tumbler is deseribed by a correspondent
of the Wood-Worker as follows:

I have a tumbler about 6 ft. long and 3
ft. in diameter, with a shaft 11/16 in. ex-
tending the entire length of it, On each
end and bolted to the head is a east fron
flange 12 in. In diameter, with 31i-in, set
serews in the hub of each to hold the tum-
bler to the shafts; bearings are close
to the ends of tumbler. On one end
and attached to the head is secured
a4 rim of the necessary size to secure
the proper speed, which is 36 revolu-
tions per minute. The tumbler is filled
about half full of legs, and a lot of scrap
sandpaper is put in with the legs, and the
whole falling about together allows the
sandpaper to assist in cleaning the lecs.
Our legs are turned from reasonably good
sir-dried stock, and after turning are placed
in the dry-kiln and allowed to stay two

nights and a day before going to the tum-
bler. In this way the legs become good
and dry on the outside, which aids in get-
ting them clean in the tumbler. They are
run about two and one-half hours, which
in our case cleans the legs well, In this
way about 1,000 center table legs may be
smoothed per day.
i

HOW TO ESTIMATE CONTENTS OF
CIRCULAR TANK

The ecapacity of a eircular tank may be
determined by multiplying the diameter in
inches by itself and by .7854 and by the
length (or depth) in inches, which gives
the eapacity of the tank in inches, and then
dividing by 231, the number of cubie inches
in a L. 8. gallon.

i

0ld coing may be cleansed by first immers-
ing them in strong nitriec acid and then
washing them in clean water. Wipe them
dry before putting away.

Original Frieze, **The Storm''=«Decorator's Magazine, London
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HOW TO TURN A HOLLOW BALL

As most machinists are familianr with the
turning of a sphere by means of the com-
pound rest, it will not be necessary to go
into details, Assuming we have a hall 1
in. in diameter, and wish to bore out the
inside so as to leave a shell 1-16 in. in
thickness: A piece of hardwood is clamped
in the chuck and the end turned out eup-
shaped (Fig. 2, first cut) so it will extend
a trifle over the center line of the ball
A litte chalk rubbed into the wood will

.
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Fig. 1

help to hold the ball firmly in position. Now
the tool rest (Fig. 1) is clamped in the
tool post by an L-shaped piece of stock (L),
riveted to the bottom, just high enough to
allow the tool, when resting on the sup-
port, to come to the center line of the ball.
The tool rest is made of two pieces of sheet
metal, A and B, which are hinged together
on the line CD, allowing A, which is only
used as a gauge for setting the tool to be
folded down. E, I, and G are guides for the
tool holder, the former two algo servinge as
stops. The tool holder, H, is made of 3 in.
gquare stock, having a 1§ in, hole in the end
to insert the tools, which are held by means
of a set-serew, I. Back of this is the guide
gerew, J, o plece of 3-16 in. stock is fastened
to the end just long enouzh to reach down
inte the semi-cireular aperture cut into B
K ig a erosspicce fastened to the bottom of H
to insure a wide bearing on the tool rest,
To adjust the tool rest in position we meas-
ure the distance between the aperture ent
in A and the line C-D, say 14 in. in this
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case. Now the gauge A is folded down and
the carriage moved towards the ball until
the line C-12 is 14 in. away from the nearest
point of the ball and locked there, then the
cross slide is moved to bringz the ecenter
line of H in line with the lathe centers, If
there is any difference between the diame-
ter of the ball and the hole in the gauge
plate A, allowance for such difference must
he made in adjusting the tool rest. Now
the earriage is backed, the gauge is raised
on a level with B and the first tool In the
shape of a flat drill inserted in the tool-
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holder in such manner that when the tool-
holder is up against the stops E-F-G the
point of the drill will be 1-16 in. away
from the edge of the bole (Fig. 1). Turn-
ing the gauge plate down the carriage is
again moved up to the stop and locked
there, the ball having been previously cen-
tered, we now take the first cut with the
tool up to the stop. The chips may be re-
moved by blowing into the hole with a
blowpipe. Back up the earriage again and
turn up the gauge plate and inzert the sec.
ond tool and turn the guide screw J to
such position that both eutting edges of
the tool will be 1-16 in. away from the edge
of the hole in the gauge at either end.
Onee more the gauge ig folded down, the
carriage moved up to the stop amd we take
the second cut. In each of the subsequent
euts another tool must be inserted, shaped
to fit that part of the circle to be cut away,
and the guide serew J must be adjusted to
the length of the cut.—Contributeu by Wm.
Lachmich, Chicago.
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MUFFIN PANS FOR SCREW
CABINETS

Tinned muffin pans  make satisfactory
drawers for cabioets to hold screws, brads,
staples, ete.  P'rocure the reguired number
of pans (they cost about 10 cents each),
nail a couple of strips on each =ide of them,
provide the eahinet frame with suitable
ways and  the arrangement is complete
and ideal, This is an idea of a corrvespon-
dent of Wood Craft.
= R

DEVICE FOR LINING SHAFTING

A convenient instrument for lining shaft-
ing., deseribed by a  correspondent of the
American Machinist, operates as follows:

teferring to the sketch, a b is the line
to which the shaft ought to be parallel hor-
izontally: a square, ¢, slides in the slit of
the head 4, and may be c¢lamped by the
serew o to this head; a level, f, is put at
a convenlent place on the longer edge of the
‘O UATEe.

After first securing the line a b so that
its two cnds are at the same horizontal dis-
tanee from the ends of the shaft to e lined,
put the head d on one end of the shaft and
glide the square in the slit of the head until
its wvertical edge iz about 116 In. or so
fromm the line a b, while by the level f keep-
ing the longer edge of the square horizoutal.
Ther by the screw, e, clamp the square
to the head and proceed along the shaft,
putting the lhead d on the shaft and level-
ing the square to see whether the line a b
be just at the same distance from the verti-
eal edee of the square as when the latter
was adjusted at the end of the shaft.

SINGLE ECCENTRIC REVERSING
GEAR
A single eccentrie reversing gear, simple
in action and efficient, is described in the
Maodel Engineer, London.
Figure 1 Is a front elevation of sheave
and erankshaft; B is a dise, or cam, hored
and  turned diagonally as  shown, and is

Fig. 1

e

Simple Reversing Gear

keyed on shaft A, the throw at either end
being equal to the travel of valve, C is a
lnose sheave and lever-cluteh, which works
on a feather-key let in B, and is operated
by a forked lever, which is fitted with a
pawl, and works in a quadrant placed hori-
zontally, so that when moving the lever
from right to left, or viee versa, it would
operite the sheave and cluteh, and thus re-
verse the valve from full forward to full
backward or cut-off at any point of the
stroke hy simply netching up, as in link-
motion.

— o
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Instrument for Lining Shafting

By this method it is not necessary to know
the varyving diameter of the shaft, and no
seale or graduation is wanted,

— e

SEALING WAX RECIPES

To make black sealing wax use & parts
shellae, 9 turpentine, 614 pine resin, 4 chalk
and 114 =oot. For blue, use 7 parts shellac,
6 turpentine, 314 pine resin, 1 magnesia, 2
chalk, 2 blue coloring matter.

Figure 2 is an emd view of shaft and
sheave, and Fig. 3 shows the eccentrie strap
with forked rod, in order to accommodate
itself when thrown out of center line with
vilve spindle, :

This attachment was fitted o a portable
engine u=zed for winding purposes at a small
colliery.,

e

Popular Mechanics life subscriptions at
$10; five years for $3.
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HOW TO MAKE A DOG OR GRAB

A dog or grab, easily made and without
14 in. thick and 7 in. long which is enough
for one pair. Split the iron with a hot
cated in Fig. 1.

Sharpen the

+ dog, hack

: l down, on the

e down until it

iz in the shape

2, and round up the eye on the anvil horn
g0 it will work easily in the link. The fin-

a weld, requires a piece of iron 4 in. wide,
o chisel, as indi-

[
3 : ¢ Dbit, place the
anvil and beat
ghown in Fiz. 2. Punch a hole at A, Fig.
ished dog will look like Fig. 3. The point
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Fig. 2

should set in toward the eve 3} in., so it
will draw when driven into the log, says a
correspondent of the Blacksmith and Wheel-

Fig. 3

wright. The dotted lines in Fig. 3 show
how to set the point.
GRS

SUBSTITUTE FOR WIRELESS

In experimenting with wireless telegra-
phy, writes Everett R, Hough of Johnstown,
N. Y., I have found that an ordinary tele-
phone transmitter will answer in place of
the coherer, if one of the latter is not at
hand. The decoherer hammer e¢an be ar-
ranged to strike the transmitter and so jar

afh A4 %S 4l L&

.

the ecarbon particles apart after they have
once cohered. It works very well, and is
much better for a beginuer to use than are
many of the home-made coherers T have

seen,
e A

CEMENTS FOR IRON

To make a good cement for iron on iron,
make a thick paste, with water, of powdered
iron, 60 parts: sal-ammoniae, 2 parts, and
sulphur flowers, 1 part. Use while fresh,

Another consists of sulphur flowers, 6
parts; dry white lead, 6 parts, and pow-
dered borax, 1 part. Mix by sifting and
keep as a dry powder in a closed tin box.
To use, make into a thin paste with strong
sulphuric acid and press together immedi-
ately. This cement will harden in five days.
Recommended by the American Machinist,

————— '

REMOVING STRAINS IN METAL
BY HEATING

In making springs of piano wire, or, in
fact any wire, if the metal is heated to a
moderate degree the spring will be im.
proved, Piano or any steel wire should be
heated to a blue, brass wire to a degree
sufficient to cause tallow to smoke. Henting
makes the metal homogeneouns; hefore
heating it is full of strains.

If a piece of metal of any kind is straizht-
ened cold and then put into a lathe and a
chip turned off, it will be far from true.
Before turning it was held true by the
stirain of the particles on the outside, they
having changed position, while the particles
near the axis are only sprung. The outside
particles being removed by the lathe tool,
the sprung particles at the center, return
to their old positions. If, after straighten-
ing, the metal is heated to a temperature
of 400 deg. the particles settle together amd
strains are removed. -

This is the case in the manufacture of
aawg, The saw is first hardened and tem-
pered and then straightened on an anvil by
means of a hammer., After it is hammered
true, it is ground and polished a little, then
blued to stiften it and then is subjected to
the grinding process. Before bluing the
metal is full of strains:; theze are entirely
removed by the heat required to produce
the blue color,

Often a piano wire spring will not stand
if used without heating, while if heated it
will last for years.—Contributed by J. H.
Beebee, Rochester, N. Y.



POPULAR MECHANICS

143

MECHANICS FOR YOUNG AMERICA

‘PARLOR MAGIC FOR WINTER EVENINGS

By C. H. Claudy

You are seated in a parlor at night, with
the lights turned low. In front of you, hLe-
tween the parlor and the room back of it,
is an upright square of brightly
burning lights, surrounding a
perfectly black space., The ma-
gician stands in front of this, in
his shirt sleeves, and after a
few words of introduction pro-
cevls to show the wonders of
his magic cave. Showing you
= plainly that both hands are
empty, he points with one finger to the box,
where Immediately appears a small white
china bowl., ITolding his empty bhand over
this bowl, some oranges and apples drop
from his empty hand into the bowl. He
removes the howl from the black box, or
cave, and hands its contents round to the

pare or execute than any
of fourteen may possess, It = based on the
“Black Art” performance of the famous
Hermann, and relies on a prineciple of op-
ties for its suceess. To prepare such a magie
cave, the requisites are a large soap box, a
few simple tools, some Dblack paint, some
black cloth, and plenty of candles.

The box must be altered first. One end is
removed and a slit, one-third of the length
from the remaining end, eut in one side,
This slit should be the width of the box
and about five inches wide, On either side
of the box, half way from open end to eclosed
end, should be cut a hole, just large enough
to comfortably admit a hand and arm.

Next, the box shouwud be painted black
both inside and out, and finally lined inside
with black cloth. This lining must be done

clever hoy or girl

audience.  Receiving the bowl again, he neatlv—no folds must show and no heaus
tozzes it into  the ; of tacks. The Inte-
eave, Dbut it never rior must be a dead
reaches the floor— | o e ir o rgTEe e I_’* black, The hox is
it disappears in mid- painted black first
nir. g0 that  the cloth
The illusions he n=eid need not he
shows you are too very heavy and con-
many to retail at _ sequently,  inexpen-
length. Objects ap- \ : sive; mt if the cloth
pear and disappear. ______.) be sufficiently thick,
Heavy metal ob- Jf' , 3 - 3 no  painting  inside
jects, such as forks, | a is required. The
spoong  and  jack- e d g N | whole inside is to be
knifes, which have B AHE ‘!'_ | cloth-lined, floor, top,
heen shown to the B ?i sides and end.
audience and which b ‘j‘- ; Next, the illnmi-
can have no strings i 8 4 nation in front
attached to  then:, ( gmnm ARMHDLE |4 must he arranged.
fly about in the hox 3 i If you can have a
at the will of the 5 2| | plumber make you
operator. One thing \ i : [ a  square frame of
changes to another d gas piping, with tiny
and Ig:;u'k again and L S 5V LI B ’ : holes all along it for
black art reigns su- J ‘ / the gas to  escape
preme, \ !,-' and be lit, and con-
Now all this “mag- s nect this by means
ie” is  very simple / of a robber tube to
anil requires no \ the zas in the house,
more skill to pre- The Magic Cave g0 mueh the better:




ERILY LI WD WA I O D W LR S AN L

but a plentiful supply of short candles will
do just as well, although a little more
trouble. The ecandles must be close together
and arranged on little brackets around the
whole fropt of the “eave” (see diagram),
and should have little pieces of bright tin
behind them, to throw the light towards the
audience, The whole function of these can-
dles is to dazzle the eyes of the spectators
and prevent them =eeing very far into the
black box.

Finally, you must have an assistant, who
must be provided with either black gloves
or black bags to go over hiz hands and
arms, and several biack drop curtaing, ai-
tached to sticks greater in length than the
width of the box, which are let down
through the slit in the top.

The audience room should have only low
lights; the room where the cave Is should
be dark, and if you ean drape portieres be-
ftween two rooms around the box (which, of
course, is on a table) so much the better.

The whole =ecret of the trick lies in the
fact that if lizht be turned away from any-
thing black, into the eyves of him who looks,
the much fainter light reflected from the
black surface will not affect the observer's
eve, Consequently, if when the exhibitor
puts his hand in the cave, his confederate
behind inserts his hand, covered with a
black glove and heolding a small bag of
black eloth, in which are oranges and apples,
and pours them from the bag inte a
fdish, the awdience sees the oranges aud
apples appear, and does not see the black
arm and bag against the black background
at all.

The dish appears by having been placed
in position behind & black curtain, which
iz snatched swiftly away at the proper mao-
ment by the assistant. Any article thrown
into the cave and caught by the black hand
and concealed by a black cloth appears to
disappear. Any object not too large can be
made to “levitate” hy the same means, A
picture of any one pregent may he made .o
change into a grinning skeleton by suddenly
sereening it with a dropped curtain, while
another curtain is swiftly removed from
over a pasteboard skeleton, which ean be
made to dance either by strings, or by the
black veiled hand holding on to it from he-
hind, and the skeleton can change to n white
cat. -

But illuslons suggest themselves. There
is no end to the effects which can be had
from this simple apparatus, and if the ope-
rators are sufficiently well drilled the re

sult is truly remarkable to the uninitiated.
The illusion, as presented by Hermann, was
identical with this, only he, of course, had
a big stage, and people clothed n black to
creep about and do his hidding, while here
the power hehind the throuwe iz but a black
velled hand and arm, It can be made even
more complicated by having two assistants,
one on each side of the box, which was
why it was advised that two lLoles bhe cut.
This enables an abszolutely instantaneous
change as one uncovers the object at the
moment the second assistant covers anu re-
moves the other.

It is important that the assistants remain
invigible throughout, and if portieres are im-
possible, a screen must be used. Buat any
boy Ingenious enough to follow these simple
instructions, will not need 1o be told that the
whole success of the exhibition depends
upon the absolute failure of the audience to
understand that there is more than one con-
cerned in bringing about the curious effects
which are seen., The exhibitor should be
i boy who can talk: a good “patter”—: s the
magicians call it—is often of more wvalue
than a whele host of mechanical effects and
helpers. It is essentinl that ithe exhibitor
and his confederate be well drilled, so that
the latter can produce the proper effects at
the proper cue from the former. Finally,
never give an exhibiton with the “eave” un-
til yon have watched the illusions from the
front yourself; so that you c¢an determine
whether everything connected with the drap-
ing is right, or whether some stray bit of
light reveals what von wish to conceal,

i

TO KEEP DOGS AND CA:I'.S AWAY
FROM THE GARBAGE CAN

Last summer I was annoyed a great deal
by dogs upsetting our garbage can on the

lnwn, but finally executed a plan that rid
the yard of them in one afternoon.

I first secured a magneto out of an old
telephone, then drove a spike in a2 damp



place under the porch, attached a wire to
the spike and run the wire to one of the
poles of the magneto. Then I set the gar-
bage can on some Dblocks of wood, being
careful not to have it touch the ground at
any point, 1 next ran a wire from the
other pole of the magneto to the can, wrap-
ping the wire around the can several times.
Then I sat down on the porch to wait.

It was not long before a biz greyhound
came nlong, putting his forepaws on the
top of the can to upset it. At the same
instant I gave the magneto a quick turn,
which sent the dog away a very surprised
animal. This was repeated several times dur-
ing the afternoon with other dogs with the
game result.—Contriouted by Gordon T.
Lane, Crafton, Pa.

T L/ ——

AN AUTOMATIC LOCK

The illustration snows sn automatic lock
operated by electricity, one cell being suf-
ficient. When the circuit is Dbroken a
weight, A, attached 1o the end of the armua.
ture, B, tends to push the other end of the
armature into the screw eye or book, C,
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Automatic Electric Lock for Doors

which is in the door, thus locking the door

To unlock the door, merely push the but
ton, E. The magnet then draws the arma-
ture out of the serew eye and the door is
unlecked. The dotted line at D shows the
position of the armature when the cireuit
is complete and the door unlocked. The
weight must be in proportion to the size
of the magnet. If it is not, the door will
not lock, or wonld remain locked. The but-
ton can be hidden, as it is the key to the
lock.—Contribmted by Claude B. Melehoir,
Hutchison, Minn.

NEW METHOD OF LIFTING A
TABLE

To perform this feat effectively the little
device illustrated will be required. To make
it take a sheet-iron band, a, % in. wide and
attach a strap to fasten on the forearm be-
tween the wrist and elbow. Put a sharp
needle point, B, through the sheet-iron so
that it extends %} in. outward. Make one of
these pieces for each arm.

In lifting the table first
show the hands unprepared
to the audience and also a
light table, removing the
cover fo show that the sur-
face of the table is not pre-
pared in any way. Then re-
place the table, rest the hands
upon it and at the same time press the
needle points in the arm pieces into the
wood of the table, which will be sutficient
to hold it, says 12 correspondent of the
Sphinx. Then walk down among the audi-
[EIITH LN
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SIMPLE CURRENT REVERSER

=

On a hlock of hardwood draw a square
(Fig. 1) and drill a hole in each corner of
the square,  Vill these holes with mereury

and connect them to four binding posts
(A AAA Fig 1).
On another Dblock of wood fasten two

wires, as shown In Fig, 2, so that their ends
can be placed in the holes in the first
block., Then connect up with the motor
and battery as in Fig, 3. When the block

For Reversing a Current

is placed on with the big arrow, A, pointing
as in the direction indicated in Fig, 3, the
current flows with the small arrows. To
reverse turn through an angle of 90 degrees
(Fig. 4).—Contributed by TF. Crawford
Curry, Brockville, Ontario, Canada.
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COMBINED BOAT AND CART

A combined boat and eart for hunting par-
ties, to be drawn by one horse, and with
seating accommeodations for three persons, is
the latest French contribution to sports-
men’'s wants. The Sporting Goods Dealer

L

For Sport on Land or Water

says the Dboat is flat-bottomed, of some
strong, light wood: the pair of shafts are
easlly attached or removed, as are also the
wide-tired wheels, The appearance of the
“rig" betokens convenience and comfort for
the occupants, whether in navigating land
orr water, and is quite in consonance with
the French idea of sport without effort. The
idea iz 2 novel one to American sportsmen
and possesges vainable features. Providing
there iz sufficient strength to negotiate
rough roads, the vehicle would be very
handy for fishing or ducking parties. The
Ameriean idea would include better springs
and wheels,

-

WHY SPEED PHOTOGRAPHS ARE
DISTORTED

Many a
amateur alike, has been chagrined at the
development of a distorted view of an auto-
mobile or motoreyele at high speed, in which
the upper parts of the wheels appeared to
lean forward of the bottom parts. The Motor
Way explaing both the cause and prevention
of this,

L e P e L

photographer, professional and
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The pictures are taken with eameras
equipped with focal plane shutters: That is,
a black eloth eurtain, C in the sketeh, with
a narrow slit, D, across it which runs rap-
idly from one edge to the other of plate 15,
Since the image of the car, thrown through
the lens A, iz inverted on the camera plate,
and the shutter woves down from the top,
the bottoms of the wheels are taken first,
and the tops last—after the car i= moved a
perceptible distance, despite the great speed
of the shutter. The body of the car appears
distorted in the same way. No shutter man-
ufactured is faster than the foeal plane, and
g0 far the only way found to overcome the
difficulty iz to swing the camera, at the mo-
ment of exposure, in the direction the ear is
going. Some photographers heve Lecome
expert at this and hence secure good pice-
tures. .

HEATS ONE TON OF IRON FOR 40
CENTS

By Using Oil--Report of a Raiwoad Expert

Stephen Wren, the General Manager of
the great Southern Pacific Railroad shops
at Sacramento Cal, has just made a report
to that company on the surprising econo-
mies effected by the use of fuel oil in those
immense shops, Mr. Wren’s report is at-
tracting wide attention among railroad men
in particular, and manufacturers generally
all over the country.

He says it costs 40 cents worth of fuel
0il—40 gallons, at a cent a gallon. I8 what it
costs in Saeramento—to heat one ton of iron
to the welding point, as compared with
500 pounds of bituminous coal, costing $1.25.

This shows a saving of 68 per cent in the
cost of fuel alone.

The report says that it costs 212 a day—
gsix men at $2 ecach a day—to earry coal
from the coal pits to the furnaces, while one
man ¢an distribute oil all over the whole

works. Another factor is the hauling away
of the ashes and cinders daily produced

Showing How the Tops of the Wheels are Photographed First
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Coal Loader Which Gathers Up Coal at the Rate of 1,000 Lbs. per Minute

by the coal; also the work of a fireman and
the great wear and tear of the brickwork
in the fire chamber where the fire is used.

All of this hard labor is reduced 75 per
cent by the use of oil. Furthermore, the
output of a furnace heated with oil is at
least 20 per cent more than the old fash-
ioned way of the coal furnace.

The rveport declares that the most im-
portant question relative to the two fuels
is the quality of the iron produced from
the scrap material, and he has come to
the conclusion that hammered iron for
railroad appliances, such as for locomotive
forgings. or, for any other purpose where
the material iz subject to compression, or
tensile vibrating and torsional strains, when
produced from fuel oil is far superior to
meet those conditions than similar metal
produced from coal.

In Manager Wren's opinion oil at 6 cents
a gallon, and eoal at §5 a ton, about balance,
s far as the cost of the two fuels is con-
coerned, but the improvement of the quality
of the iron produced hy heating with oil,
instead of coal, iz incaleulable,

4

MACHINE LOADS COAL IN MINES

The faithful mine mule, serving through
many centuries, hasg at last lost his prestige.
A new machine, automatic, self-sufficient,
has come to supplant him. This machine,
which was recently tested at the Ziegler
mines, enters the mine by its own power
and moves from room to room. handling its
own cars and loading the coal at the rate
af 1,000 1bs, per minute.

A plate at the end of an arm at the for-
ward end of the machine, gathers up all
coial on the floor within a radius of 12 to 16
ft. and delivers it to a conveyer of the apron
type, where it is freed of foreign substances
while being carried to the pit car at the
rear of the conveyer. As fast as a car is
londed a %-in. wire rope, operated from a
drum on the machine, hauls it to the entry.
Another rope and drum pulls the empty
car back from the entry.

The entire machine is moved on a self-
propelling steel truck. The machine will
handle its own cars and remove 105 tons of
coal from six rooms in six hours’ time. It
is operated by two men. It is estimated
that the machine will reduce the cost of coal
production 25 cents per ton.

f i

Index to Volume VII, January to Decem-
her, inclusive, 1905, i= now ready and will
be mailed free on request.




-1 rurvunai

Dl L AN

Lo

VOLUNTEER FIRE DEPARTMENT

By Fire Chief Manley, Dalton, Ga.

[The Volunteer Fire Department in the Tnited
States is very far from approaching the efficiency
attained in Austria and some other EBEuropean
countriez. It Is only 40 vears since the voluntesrs

went out of service in New York City, but con-
gidering the greatly Improved apparatus now
supplied, the general efilciency throughout thae

countiry is much below the standard of a genera-
tion ago. It Is believed renewed interest iz now
being taken.—Editor's Note.]

For the very best volunteer service I
would personally prefer every time the small
department. Twelve or fifteen men to the
company is more than enough. Twénty-five
wide-awake, active firemen in a town of
five to six thousand people is an amply large
roll to handle any ordinarily bad fire and
can really be made twice as effective as a
much larger and more unwieldy force. The
small, compact department has another im-
portant advantage in that the chief and
other officers know each man and what he
can do. The members can not only he se-
lected with greater eare, but ean better and
more quickly learn the expert handling of
hose, ladders and other apparatus. Learn.
ing to implicitly obey orders Is the snag on
which perhaps more volunteer departments
fall down than any other. It is the hardest
thing in the world to hammer into the vol-
unteer's head the supreme importance of
doing at a fire exactly what he is told to do
by his superior officer and of keeping at that
game thinge until directed elsewhere, 1t is
unwise for the chief to give orders indis-
criminately. His orders should, wherever
possible, go through the company eaptain
or foreman, as he is the man who is in the
thick of the fight, who best knows his men
and their capacities and whose business it
is to see that his own orders to his men are
exeecnted.  The wvolunteer chief cannot, of
course, enforce anything like perfect disei-
pline, It is all nonsense to talk about treat-
ing the volunteer exactly the same as the
paid fireman. The volunteer chief must
count good bumor, tact and personal popu-
larity as his chief asset in handling and
directing his department,

Another hard problem that confronts the
volunteer chief iz to keep up interest and
enthusiasm, especially when fires are infre-
quent.

If fires occur every week or =0 there s
no trouble in keeping the department up to
the mark, but it is the long waits bhetween
fires that dulls the edge of enthusiasm and

which must be filled in with something to
keep up interest, The flrst thing for a
newly organized departiment to do is to
join as a departmment the nearest volunteer
firemen’s association and attend and par-
ticipate in its tournaments, or if none is
near enough to make this practicable, or-
ganize a small association among the half
dozen or so near-by towns and hold an an-
nual tournament in 2ome one of them each
vear. The months of praetice drills for
these contests are of inestimable value to
firemen, developing the best energy, nerve
and skill in the department, bringing out
newer, quicker methods for handling the
apparatus, and redoubling the interest of
evervbody, firemen and eitlzens, in the de-
partment,

A good, fast firemen's baseball team is
worth a whole Carnegie library in creating
and maintaining team enthusiasm. Atlan-
ta's firemen's drum and bugle corps is the
best advertisement the Gate City ever had
and is as popular abroad as it is at home,
They do whisper it, too, down there that a
smooth baseball twirler or shortstop some-
times rets a job in the department and it
iz all right. It ought to be s0. The two go
together. The nerve, agility, energy and in-
telligence required to make a crack base-
ball player are exactly the qualities of the
best fireman.

The chief should have the power given
him by the department to suspend any
member, without company action, for diso-
bedience of orders at a fire. He is given
gpecial police power by most cities and he
ghould not hesitate to use it when the oe-
casion arises.

To sum up my idea of an ideal volunteer
fire department: A small department of
picked men, personally known to the chief
and other officers. These men practiced in
contests and drills vmtil perfectly familiar
with all of the apparatus and taught that
a fireman’s first duty is to obey orders. A
strong department and team pride that will
not stand for defeat on the track or at a
fire, and that will stand by its colors to the
last ditch, With such a department, headed
by competent officers, and backed as it Is
gure to be by a liberal eity policy, there is
no such word as fail, and there is nothing
finer, nobler, manlier and more worthy in
all the world.



A Test Will Tell

What Liquozone Can Do for You--and It Is Free

You who are waiting—we ask you again
to try Ligquozone; to try it at our expense.
You'll regret this delay when you learn
what the product means to you.

Do as millions have done—stop doubting;
give Liguozone a test. Then judge it by re-
gults, Germ dizeasez—and there are scores
of them—eall for a germicide, Those are
the diseases to which Liquozone best ap-
plies, Don't cling blindly to old-time reme-
dies, If you don't find them effective. Let
us prove the power of the new.

What Liquozone Is

The virtues of Liquozone are derived
golely from gases. The formula is sent to
each user. The process of making requires
large apparatus, and from 8 to 14 days’
time. It is directed by chemists of the
highest class., The objeet is to =0 fix and
combine the gases as to carry into the sys-
tem a4 powerful tonie-germicide.

Contact with Liguozone kills any form of
disease germ, because germs are of vege-
table origin. Yet to the body Liquozone
is not only harmless, but helpful in the ex-
treme. That is its main distinction. Com-
mon germicides are poizon when taken in-
ternally, That Iz why medicine has been
80 helpless in a germ disease. Liquozone is
exhilarating, vitalizing, purifying; yet no
disease germ can exist in it.

We purchased the American rights to
Liguozone after thousands of tests had been
made with it. Its power had been proved,
again and again, in the most difficult germ
diseazses. Then we offered to supply the
first bhottle free in every disease that re-
quired it  And over one million dollars have
been spent to announce and fulfill this of-
fer.

The result is that 11,000,000 bottles have
been nsed, mostly in the past two years. To-
day there are countless cured ones, seattered
everywhere, to tell what Tigquozone has
done,

But so many others need it that this
offer is published still, In late years, sci-
ence has traced scores of diseases to germ
attacks. Old remedies do mnot apply to
them. We wish to show those sick ones—
af ainr Aanet__what Tianmarama s oo

Where It Applies

These are the diseases in which Liquo-
zone has been most employed. In these it
has earned its widest reputation. In all of
these troubles we supply the first bottle
free. And in all-no matter how difficult—
we offer each user a two months' further
test without the risk of a penny.

Asthma Feverse—Gnall Etons=s
Abscess—Anaemia Goitre—Gout
Bronchitis Hay Fever-—Influenza
Blood Poison La drippe

Bowel Troubles Leucorrhea
Coughe—Colde Malaria—Neuralgia
Consumption Piles—Quinsy

Rheumatism
Skin Diseascs
Tuberculosis

Contagiouz Diseases
Cancer—(atarrh

Dyzentery—IHarrhea
Diyepepaia—Dandruff Tumors—Ulcers
Eczema—Erysipclas Throat Troubles

Also most forms of the following:
Kidney Troubles Liver Troubles
Btomach Troubles Women's Discazes

Fever, inflammnation ar catarrh—impure or pol
=oned blosd—ususlly indicate a germ attack.

in nervons debility Liguozone acts as a vitalizer.
aceomplizhing remarkable results,

50c¢. Bottle Free

IT you need Liqudozone, and have never
tried it, plense send us this coupon. We
will then mail you an order on a loeal drug-
gist for a full-size bottle, and will pay the
droggist onrselves for it. This is our free
gift, made to convinee von: to let the prod-
uct itzelf show vou what it ean do. In
justice to yourself, please acecept it today,
for it places you under no obligations what-
ever,

Ligquozone codts 50c and $1.

CUT OUT THIS COUPON

Fill 1t out and mall it to The Liguozono
Company, 458-464 Wabazh Ave., Chlcago.

My dlsease 18, .. .. oo iciiciiisassiivinannes

T have never tried Liguozone, but if you
will supply me a 50¢ bottle free I will take it

o M3Id1-1 Glve full address—write plainly.

Note that this offer applies to new users only.
Any physician or hospital not yet using Liguo-

28T e a%ie dAles meanteasll ol P = Saisl



A. A. Breder, Egg Harbor C:ty. N. ].,writes: “Please send, by mail,

one blade for igniter lever, e

e number 7185. This is my first

order for repairs, and I have l:u my engine since October 3, 1900.”

The part cost Mr. Breder 25 cents. Divide 5 years into 25 cents and
find the annual cost of maintaining the engine. The moral is obvious.

Y 0770 GAS ENGINE WORKS. Phila. Pa.

A FIT

The boss gets one If you make a bad one, some-
times a good fit is unnecessary, thereby making the
job too expensive, then he gets “convuolsions.” One
fit 1 saw recently on a new hydraulic pump was the
job John, the screw machine hand, had done.

Our shop is comparatively small for the amount of
work on hand, so that onr force of expert mechani-
cians are bunched up two to one vise, causlng each
to be an eager workman, so much, In faect, that
one must nesds tack a sign on his lathe “Keep Of,'"
otherwise the job 1g removed and the hustler's job
put In its place; all done while 1 man hangs around
the erib waiting for Mae, the keeper, to get good
and ready to supply you with your necessary tools.

Well, one day all hands were exceptlonally busy,
g0 the boss, in order to make a showing on this new
pump which had lald around a couple of weeks wait-
ing for heads to be drilled, tapped and screwed on
with Y-in. cap serews, gave John the job, it having

already been turned so that all John had to do
was to orill and tap for the screws. John's screw
machine is extremely clogse to my bench and he

being a very congenial sort of young fellow, I often
show him different methods about my work, and he
spaoms anxiouns to know something more than he does,
as it is his earnest desire to promote himself some
day out of the ranks of operator to a second-class
tool maker at least. However, when John got that
pump he was slighted somewhat, as he had pre-
viously impressed upon the boss that he is a compe-
tent handy tool maker. 8o John began to hustle
it out In no time, thouzh 1 gave him warning to be
careful and not to rush or the boss might think he
didn't know how to do it. The whole thing Is made
of cast bronze; he laid out the holes with his rule,

Chas. Weslow,

dividers and eyesight and then proceeded to work.

Now [ would have put John wise to use a flat
drill or fix up a twist drill so as not to “dig in" the
bronze, but he seemed to have done that class of
work before. Presently John came to me with an
“np against It" look, and told me he had spoiled it.
His intentions were to fasten the cover on with
clamps and use a body drill to start, drill throuzh
the head for six screws, at the same time spotting
the place for the tap drill in the ecrown of the pump
chamber, but the body drill went all the way through
somehow and it apparently left John in a bad fix.
I suggested to follow it with a %-in. drill and fit in
a brass plug and sweat it in, and then try again
with a tap drill.

Well, 1 played “cheese it"" while John busied him-
self to make that “At" while the boss was under
cover in the pattern shop.

Now, nothing is so good for a jovenile mechanie
as to be In a mess like that once In a while, for it i=
then he does his best to make a “fit"” and dJdo it
quick.

John fixed it up all right, but pshaw! he told the
next man on the job, who had to fit the piston, ete.,
of the brass bushings he put in., The man sald it
would be all right, so John was satisfied so long as
the boss didn't know about it, inasmuch as he prob-
ably wouldn't get any more such work to do, and
to work continually at the serew machine meant
digssatisfaction to John, who iz more than ambitious
to be in with the bunch.

But the “erew had to help™ and that fit reached
the bess’s ears, and to hear John relate how the
boss ridiculed him you'd advise the trade school for
John. And wasn't it mean of that man to “‘squeal;
it didn't make him a better liked man, but rest
assured John 8 g better mechanic.—Contribnted by
Harrison, N. JI.

Is Your Sight Failing ?

All refractive errors, muscular trouble and chronic
diseases of the Eye successfully treated by scientific

MASSAGE.

my seventy-ninth year, and have the Sight Resforer and
yvourselves to thank for renewed eye-sight.”

“I wish I could impress every
the Restorer a trial.”

{Testimonial 177)

one afflicted so they would give
(Testimonial 244)

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMPANY, ;M Broadway, New York.




FOOT AND HAND POWER

Wood Woerking Machinery

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally

Machines ior Sercll and Band Sawl Cutting Off, Mitering, Rabbeting, X
Gaining, l;)-d!oingr? ‘B:adin; Ed ni{mmnmmﬂnggmmtung' 4 ng Gmﬂng

Tennoning, Turning, Etc., for Working uod in any mannar.
ENTERPRISING MERCHANTS ARE QUACK TO SEE
THE SUPERIOR MERIT OF OUR MACHINES = 2 2 2

Machines Sent on Trial. Send for Catalogue ““A.”’
The Seneca Falls Mfg. Co. 102 Water 5t.

FOOT AND 8 to15in.
POWER L)‘THES SEWING
Carroll-Jameison Lathes are goaran-
teed aceurate and light running. Work-
manehipand material of high goality,
and recognized as the leading low-
riced machine. We also make Wood
thes from 6in. to 14 in. swing. If you
4 are in the market for any tools, onr
f catalqﬁlrlll be mailed free to any ad-

dress. Bhall wa mail you onef lathe, Desoriptive circulars of
Carroll - Jamelson Machine Tool Co. J§ each lathe npon request.

Batavia, Ohio e - < B.F.BARNES CO.. Rockford. .

HASTINGS COMPOUND

Guaranteed tn stop Sparking. Money refunded if it
don’t. Put up in convenlent form, 3% in. long x 1 816 in. dism.
We have enough confidence in Hmtnku Compoun !, to mall & foll
glze sample stlck, upon receipt of slx cents Lo cover postage,

JAS. L. NEEFUS, Sole Agent

54 DLY STREET, N. Y.

LATHES

9 to 13 inch Swing

List price, $65.00 and up accord-
ing to size. When ready to bay
send for Lathe Oatalog and pricas

CUTTING LATHE

For foot or power as wanted., Has
power croas feed and compound
reat. A ur.riﬂlr high-grade mod-
ern tool. We al mﬁul]d a 8-inch

FOOT and POWER

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

SHEPARD LATHE CO.
A181 W. 2d St., Cincinnati, Ohio

W.F. & John Barnes Co.
100 Ruby 8t., : : Rockford IlL

GASOLINE SOLDER[NG [RON If you are still plundering along (pardon
ering Ir« d G 1i Furns f h

AND BLOW TORCH iiﬂ ri]higs lit)tr;e a::]ﬂl EE{‘:-?IG*.Ie:llfingu‘k'::;ewgl{iHWG?:ﬁ

considering,. To ald that consideration we

.ﬁ fairly floods this quection with rational light.

Shall we mail it?

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

' - BUILT UPON Hﬂﬂﬂﬂ—ﬁﬁﬂukhﬁ EFFICIENCY, MODERATEZ PRICES.

9to |5 ||| Sltlng. \ Foot and Power Lathes, all sizes. send for Catalogue.

New Feafures, ™| Sebastian Lathe Company, 107 Culvert St., Cincinnati, 0.

our possible boldness) with the ordinary Sol-
have, awaiting yvour call, a little booklet that
If It'’s a Sebastlan It’s a Good Lathe
1 Plaases mmantiaon FPonnlarr Moeachaniscg swhen wreltine A dvertiasera
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It will develop more power on less fuel
than any other make in the world....

Built on modern lines and up to the very latest practice; made from the best material, ard

with ordi ill last a lifo-time.
H':r hnl:-: “:?b!nldjn Gasoline Motora for over twenty yveara, AMore than 12,000 PIER ﬂIl
MOTORS are inuse in al? parts of the world. We know how to, and do, build them right, in

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

The PTIEROE 'HDTGB.B are the best in ﬂm 'marld and cost less than the poorest. Wa gnar.
wr

antee the ainst defective material !or ife. on want power for an di]ﬂboa. ite for
our pv:*].m:.ala1 ;‘au:;, stating your needs, We also hu'rld other sizea up to 105 ﬁ. +s BlB0D

Motors, Lannches and Auto td. Bosure and address

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

3 1-2 Actual Horse Power

CASTINGS FOR j H. P.
GASOL[NE ENGINES

FRICE, complete set of
Castings, Including all
parts in rough with blue
printg—

$15.00

Send for our bonklet on Stationary and Marine Engines.
Also castings for same.

L. W. GILLESPIE & COMPANY, - Marion, Ind.

KEROSENE OIL ENGINES

MARINE. STATIONARY, PORTABLE.

No Danger, Maximaom Power, Lightest Welght, Simple,
Reliable, Economical. No Batteries, Self-lgnition com-
presslon. Fully Guaranteed. Write for Catalogue F.
International Power Vehicle Company
253 Broadway, NEW YORK.

Ghe MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

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

THE LARGEST " ||| OO il sty R ey
AIR-COOLED HOTﬂR MADE
5 HORSE POWER s

Bore@Gx#6. Plenty of
cooling surface. No
engine ever con-
astructed with so few
working parts. Can
hold your hands on
the pins after engine
has been working
all day. Write for
agency. Gasoline

for Pumping,
A CreamBSeparator,
A Chuarn, \"I- nshing Machine,
Ioe Cream I Peczer, &b,
assend for catalogue.

s 4 GILSON MFG, CO,
ﬁ[“uri HI = & Port Washington,Wig

Gas and Gasoline Engine and |
Motor Castings 11 to 16 H. P.

Auto, Marine and Stationary. Booklet on Request
tank outside, We sell blue print drawings of either 2 or 4 cycle type.

Welght, 000 1ha. THE GEBHARDT MOTOR CO.
Air-Cooled Motor Co., - Lansmg, Mlch. 2930 Hancock St., Phila. Pa.

This avr:nfhtlsﬂmnde ORDER PATENTED IN UNITED STATES, HI{;LDA. FRANCE,
f 50=poin pen ERMA REATBRITAIN. PATENTS PENDING
ﬁtlﬂl‘l Brup Forged 4 A ANRY

Carbon Steel. Jaws
will take 1-4 £0 3-4 7 5c

inch pipe.

A

Bolts before and
after using the
Hawkeye . |,

No. 200 Regular."
No. 400 same as No. 200 only
{ull Nickel Plated.

The dies in wrench for Eng-
PIPE WRENCH, THREAD CUTTERS. o g B e R g

— ' Wil Remove **Neverslip'® and *'Rowe’’ Calks. of thread, if wanted.
Every mechanic should own one. UNTIL JANUARY 1,1906, the wrench

will be delivered to you, charges prepaid, FOR. 75 CENTS' by

HasMore Uses Than =g g _ o WHawve Weranercrh Co Marchalltaoses To

i ewWr. . L EE . .

PAT D
F El,li’.lm
FAT WE




THE LATEST

i NAPANOCH ™ i

$2.25 EACH THE BEST

A USEFUL XMAS PRESENT

Most Useful Pocket Knife Combination, Made in
America by Skilled American Mechanics. Warranted
Leather Pocket Book 4 -4 in. Long by 3 1-4 in, Wide.
Contains Pocket Knife, File, Saw, Chisel, Screw Driver
and Reamer. Ask your dealer, or will be mailed fo
you oh receipt of §2.25.

U. J. ULERY, . . 7F Warren St.,, N. Y.

DIVINE’S RED DEVIL
Faucet Water Motor:

THREE TIMES THE POWER OF ANY
OTHER FAUCET WATER MOTOR

Grinds, Polishes, Buffs Anything

FURNISHES POWER
FOR

Sewing Machines
Small Lathes
Scroll Saws
Dental Lathes
Small Machines
and 1000
other uses

1-8 Horse Power on
&0 lbs, Water
Pressare

Full Line of Supplies
Furnished for Any
i Kind of Work

Write for Full Particulars

PRICE COMPLETE, including Emery, Buffing and Pul-
ley Wheels, Fancet Connection, Polishing Compoaition,
ate., $4.00. Thisad. and $3.50 will get the Motor complete.

DIVINE WATER MOTOR CO.
206 Broadway New YorH

13 H.P.Bike Motor, $7.50
CASTINGS WITH DRAWINGS

We also have a2l H, P. set of
castings. BSend stamp for cata-
logue and full particulara,

EUREKA MFG. & SUPPLY CO.
ST.PAUL, = = = MINN.

DYNAMO CASTINGS|

Sets of Material or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

PRICE §3.50 AND UP

win liﬁh_t gixBo, l\ lampa
Vrite for illastrated booklet 8

PARSELL @ WEED,
120131 West 3lst Street, = NEW YORK CITY

15 Days’ Trial
on this Engine

Mo cash payment required. We pay
freight to any point w:lit.hin].m]) mﬁau
of (?hi(*a,gn, Bpark Plugs guaranteed 1
for 366 days, £1.50 each.

Second-Hand Engines all Sizes

. j McDONALD & ERICKSON,
i ” 36 West Randolph St., Chicago.

e,
DRAWING si&shaersman

25¢ fnr_ 4 months—Cleveland, Ohio

10 Lights
10 Hours
10 Cents

MaKke Your Own Light

The Farrpangs-Morse Electric Lizght Outfit gives
plenty of good light at a moderate cost.

' Gas, Gasoline or Kerosene Engines for all purposes,

Cut out complete advertisement and send to

Fairbanks, Morse & Co.,

' Pleasesend me Tllustrated Catalogue No. C 449

I may want..ocomeenen. h.p. tO0 TN e

fl‘l}m?.n hi p- np.

Monroe St.; Chicago, 1L,

Gasoline Engines.

Btreet Now.coccieenes

- State
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DNL YWUOIRS, LCIL,

Made of an
and yvou would not
casatings, ore, quartz and other substances, an
borings,oil drippings, ete.

THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED.
Gauge of Sheet Steel desired. Never goes 10 pleces, and alwavs gives entire satisfaction.

Try samples

e without them at any Jlrice. Suitable for handling bolts, rivets, nalls, screws, nuts, washers
for use under lathes and drill presses to catch the turnings, trimmings,

HILBOURNE @ JACOBS MFG. CO. -

“We Analyze Everything”

At Reasonable Rates. We Devise New and Original
Formuleae

Address

The Ellsworth Laboratories
MAX D. SLIMMER, Ph. D.

857 Dearborn Street,. = = - Chicago

ATENTS

Yoluuble Book on Patentas FREE, Tells how tosecure
them et low cost, How toeell n Potent and What to
N s O
Ya i H. (Rl =
iing?b lqlEt.:':;'ln" “uffir. ,FT‘REE'tI.u :Il who write, 5
O'MEARA & BROCK, Patent Attys., 918 F. Strest, Washington. D. G.

NEW YORK OFFICE. 288 Broadway, New York City

SplitdorF LaboratorY

(Established 1558)

WE MAEE A %Pg‘ﬁ"&ﬁl."l‘l’ OF YOUR

YOU HAVE AN IDEA and require exact
workmanship to fully demonstrate its FULL
POSSIBILITIES.

WE MAKE a specialty of MODEL MAK-
ING, EXPERIMENTAL WORK and ME-
CHANICAL ENGINEERING of the highest
character.

YOU WANT THE BEST WOREKMAN-
EHIP—WE HAVE the Iatest Improved ma-
chinery and the highest type of engineering
ability.

Telf us what you want, we may be able
to help yon and would be pleased to give
you any information.

SPLITDORF LABORATORY
Block 21, 17-21 Vandewater 5t,, NEW YORK CITY

THE AVERAGE MAN

W. D Nesbitt, In Chicago Tribune,
The average man Is the man of the mill,
The man of the valley, or man of the hill,
The man at the throttle, the man at the plow—
The man with the sweat of hizs toil on his brow,
Who brings into being the dreams of the few,
Who works for himself, and for me, and for yon.
There Iz not 4 purpose, a project, or plan
But rests on the strength of the average man.

The growth of a city, the might of a land,
Ihepend on the froit of the toil of his hand;

The read, or the wall, or the mill, or the mart,
Call daily to him that he furnizsh his part;

The pride of the graat, and the hope of the low,
The toll of the tide as it ebbs to and fro,

The reach of the ralls and the countries they span,
Tell what is the trust in the average man.

The man who, perchance, thinks he labors alone—
The man who standz out between hovel and throne,
The min who gives freely his brain and his brawn
Is the man that the world has been bullded upon.
The clang of the hammer, the sweep of the saw,
The flash of the forge—they have strengthened the
law,

They have bullt the realms that the wars overran,
They have shown us the worth of the average man.

S0 here's to the average man—to the one

Who has labored nnknown on the tasks he has done,
Who has met as they came all the problems of life,
Who has helped us to win in the stress and the strife,
He has bent to his toll, thinking pelther of fame
Nor of tribute, nor honor, nor prize, nor acclaim—
In the forefront of progress, slnee progress began—
Here's o health and a hail to the average man.

e

ECURED PROMPTLY and with \

HIGHEST REEFERENCES

SHEPHERD

REFERENCES: American Water Motor Co.,
Blum Shoe Co., International Fence and Fire
Proofing Co., Winget Concrete Machine Co., Century
Chemical Co.. By-Products Co., Columbus FPhar-
macal Co,, Fichmond Electrie Co, M. C. Lilly &
Co., N. L. Hayden Mfg. Co.,, Murray Engineering
Co, JGeo. Bstel Co., and Alahama Brewing Co,

PATENTS ~aame o

Invention.
HAND BOOKE FOR INVENTORS AND MANUFACTURERS SENT FREE UrON REQUEST.
Consmltation Free, Ne charge for oplnlon &81o the patentabllity and Commercial Yalue of Inventora' ldeas.
FROM PREOMINENT MANUFACTURERS.

@ PARHKER,

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

special
Legal Protection of the

PATENT LAWYERS

“During the past 10 years Mr. Shepherd, of Shepherd &
Parker, has obiained for us & great many important patents.
We have oo hesltation in hearilly recommending him to any-
one having need of the services of a patent atlorney™.

HALLWOOD CASH BEEGISTER CO.
Mr. Parker on November 1, 1903, resigned his po-
gitlon as an Examiner in the U. B. Patent Office
to enter this firm.

Address, 210 Dietz Bidg., WASHINGTON, D. C.




1 SELL PAIENID

There has been placed with me for sale, the U. 8.
Patent on a

PIANO PEDAL ATTACHMENT

An Extension to Pedals, enabling a child to
reach and operate them. Attachable to any
Plano—readily and easily, It's inexpensive.
Superior 1o anvthing for the ]lJurp{:uc devised,
Excellent Mafl Order Article. U. 8. Patent
for sale or lease on rovalty. I believe this a
most attractive nroposition. Details to Te-
responsible and interested parties.

Charles A. Scott, 796 Nutusi Lite Bldg.,

PATENTS

Careful atten’'lon given to the prosecution of bnsiness before
the patent office. Patemis procured and no attorney fee called
for until patent is allowed. (23 years experience.) Write
for “Inventor's Guide."”  Address

. FranRlin H. Hough
Atlantic Building, Washington, D. C.

PATENTS SECURED

If you have an invention, have it patented, but, be
sure of your attormey, Or you may spend more money
than {8 necessary

All my clients are pleased with the prompt, efficl-

ent services, rendered by me, and also with the amount

r.:rtm fees, Let me rcf-.r}uu to them.
1 ;Em have an inveution not fully perfected, maybe
can

elp you,
WALTER B. BURROW
Patent Attorney and [Mechanical Engineer

205 Duke Street, . MNorfolk, Virginia

PATENTS saorfis ear

WATSON E. COLEMAN,
Registered Patent Attorney

COLUMBIAN BUIL.DING, WASHINGTON, D.C,

Advics Free; Highest References; Best Barvice.

YOUR IDEAS

$100.000 offered for one in-
: vention; %8.500 for another,
{ Book “How to Obtain a Patent” and
Ul “What to Inveni” sent free. Send
rough sketch for free report as to
.patentability. We advertise your
;patent for sale at our expense.
Chandlee & l:hndlt:, Patent lﬂlmtq'l,
959 F, Street, Washington, D. C

PATENTS

SECURED OR FEE RETURNED

FREE n ininn as to patentability. Bend for Guide
Book nn What To Invent, finest publication issued for
fres distribution. Patents secured by us advertised free.

EVANS, WILHENS @ Co.,

No.717 F btreet N.W. Washington, D
FooT1E B Mtreat - 182 Nassau Street, N. ¥. mt;

EVERY INVENTOR

Who Wants to know

1. What are the most profitable

inventions,

2. How to perfect inventions,

3. The first step to take in

getting a patent,

4. How to protect himself from

parties who might steal his
invention before he camn get a

patent.

5. How to find out what patents

have been granted on inven-
tions like his, or intended
for the same purpose,

How much it costs to get a
patent,

. How long it takes to get a
patent,

. What protection a patent is,

. How he can sell his patent
after he obtains it,

10. How to handle his patent to
get the most money out of it,

11, Where and at what expense he
can have working drawings made
of his invention,

12. Where and at what expense he

can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

Jo

urnal Bldg. - =

BUREAU,
Chicago, IIl.



POPULAR MECHANICS

PATENT BUREAU

invites the co-operation of Inven-
tors, Mechanical Engineers, Drafts-
men, Machinists, Superintendents
and Foremen of Shops and Mills,
and Skilled Mechanics in all trades,
everywhere, in building up a Patent
Bureau that will give honest advice
to inventors, protect their interests
by good patents and strong con-
| tracts; assist inventors in perfect-
ing their inventions, and in selling
their patents when obtained ; andin
all matters to render careful service
and give full value for money paid.

We have a Patent Bureau of
which it can be said: “Conducted

So You Can Trust It;” just as this
magazine is “Written So You Can

Understand It.”

We have been getting patents for
the past twenty-five years, and hope
to be in the same business for
another quarter of a century.

We want the business of practical,
hard-headed inventors---not the per-
petual motion cranks. We charge
moderate fees for services rendered,
and do not care for the business of
those who expect something for
nothing.

Our booklet about Patents con-
tains much information in small
compass, and you can depend on it.
Send for a copy.

POPULAR MECHANICS

PATENT BUREAU,
Journal Building, - Chicago, Ill.

BOOKLET FREE.

DEP. C

WE MANUFACTURE TO ORDER

DIES, TOOLS ano
AUTOMATIC \JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

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

WRITE TODAY.

Stamping & T ool Co.

LA CROSSE, WIs.

BOX HOLDING DEVICE.—The recracker ecan or'

box bolding deviee shown is intended especially for-
use on the caps commonly used by the bisenit com-
panles and in conoection with the cabinets which

are put out by such com-
panles as 4 means of dis-
playing thelr goods, The
advantage Is that as the
grocer draws the e¢an for-
ward on the shelf the Iid
g automatically ralsed so
that he can hold the box
with one hand while he
removes thee contents
with the other. The
covers of these cans are
hinged at the rear so that In holding the cover
the entlre can ls also held. The inventor Is E. L,
Reed, of Oregon, TIL
—_— —

AUTOMOBILE PORTABLE TURNTABLE—
This Is an inexpensive device for wuse In stables
or other places
where it is de-
gired to turn
fin automabile
about. The set
of two occupy
but little room,
being 20 in.
square; a de-
pression In the

stee] CONCAYEe
support Insares
the whesl pre-
maining in
place, The cas-
tor trucks ecan be used under elther the front or
rear palr of wheels, A ron-on is provided.

LET US BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED
STampPiNgs, MopeErs, ExPER. WoRK
WRITE FOR FREE BOOKLET

THE CLOBE MACHINE & STAMPING CO.
970 Hamliton St., Cleveland. O.

Engineers and all persons
running belts, to write on
thelr irm's letter head for

liberal free sample prepala of
“Pulle-Y-Grasp™
for Belts. State kind of belts.

THE CARDINAL MFG. CO.,




uoing 10 Fut it On tne marxery

You 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, Engineers and Machinery Mfra., (Ine.) 43 to 45 8. Canal Street, Chicago.
LONG DISTANOE 'PHONE, MAIN &9,

SEND FORIT [Experimental

AND MODEL WORK

Inventors' Ideas Developed. Circulars Froe.

WV, GARDAM & SON, (Inc.)
45-51 Bose St. New York

ARE YOU LOOKING FOR ME?

I AM HERE.

I told you last month to look for me, as I de-
gired to become better acqualnted. My idea,
I tell you frankly, is to develop your manu-
facturing businezs by AUTOMATIC MA-
CHINERY.

You are making a devies of emall parts—in or-
der to do this you have either let a contract
or are manufacturing them by certaln present
day methods—at extreme cost.

Would You Consider a Machine to Do All
This Work at Less than Half the Cost?

I HAVE

recently develaped a machine to make ELEC-
TRIC LIGHT SOCKETS—the manufacturer
formerly made 3,000 per day—my machine pro-
duces 50,000 eomplete sockets, ready for use,
in the same space of time—

ALS0O A PAPER CIGARETTE BOX—

This machine produces a completely finished
paper cilgarette box—oprinted in two colors,
hinged, edged, inseating and building ecollar
and labeled on both top and bottom—far su-
perior as to workmanship and effecting a great
economy in time, labor and material.

Our Guarantee Is Absolutea:

A Perfect Machine or Mo Money
There are many ways of manufacturing artl-
cles, but the cheapest way is by AUTOMATIO
MACHINERY. 1 want to talk wlth every man-
ufacturer who = deslrous of Increasing his
facilitiee and who fs leoking for modern
methods.

Write me and I will give you the best of my
kEnowledge and expericnce,

C. H. M'Giehan 2 Co., 7 Broadway
New YorK City
Bead 4 Conts In Stamps for (ur Thermometer, offics or shop.

MY revised list of machinery

and contractors’ equipment
July issue, is now ready, and covers
eleven printed pages with location
and prices, 1will be very pleased
to send a copy to you if you will
let me have your address.

Willis Shaw, Machinery

171 La Salle St CHICAGO, ILL.

Start a Mirror Factory

There is easy work and big profits in this trade for
some one In every town, The price of a new mirror, 18x
ofi; At most an?' gtore ia 82,00 to 85,00, You can sllver
a glass of this size for 20 cents. A moment's thought
will show you the immense profits.

The expense of golng into this busineas is but a trifle
a8 you have no mnchiner% or tools to buy. The neces-
sary chemicals may be obialned at any drog store and
you can do the workright at home In your own kitchen.

We have s8old our renowned processes for years, hune-
dreds of them, for §1.00 to §2.00, and they are worih the
money.

Bpecial price now 50 cents [for a short time only]
if@uu will return this advertisement with your order.

e also tell geu, Free of Charge, how to Embosa,
Grind, Foll, Gold Leaf, Froset, Chip and make Imitation
Stained Glass. How to Transafer Photos on Glass., How
to Bore Holes in Glass and Cut S8kvlights. All the above
and more for the small sum of 50 cents. Money back

if you are not pleased.
G. L. PATTERSON & CO.  Dept. 1. CHICAGO, ILL.

IMICO Patent Union

Extra Heavy Mallsable Iron
Tail Pieces with Brass Con-
nection on Beat and Ring.

EXTRA HEAYY INTERCHANGEABLE
NON-CORROSIVE

ILLINOIS MALLEABLE IRON CO

CHICAGO

L BEARINCS

“KNIPE"” PATENTS—The Combination:
A Ball Bearing and a Cone combined.

For thrust, wapilght or both.

Lowest price and best bearing made.

For l‘.hﬂ?iiﬂttﬁt to the heaviest work.

All sizes, i-inch and up.

No fitting—just mush it on.

10 cents in stamga for enmplea,

PRESSED STEEL MFC. CO.

545 The Bourse, = Philadelphia, Pa.

UNPARALLELED FACILITIES FOR MANUFACTURING

Metal Specialties

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

Crescent Mfg. Co., Valparaiso, Ind.

The Largest Factory in the United States for Manufacturing Metal Specialties S AT YO®
Write ur for estimate on amy article you want manufactared. Prompt and careful attention givem all correspondence
FORT DEARBORN MFG. CO.

Manufacturers of Incorporated 1888,

SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal
635 Crossing Street ' = CHICAGO

S L L i R e e P T Ll BRI ¥ el L R - W WL T el o L I = L o e LSy |




New Universal Square

Made in Three Sizes

No.1 6 inches = S50.65
No. 2 10 inches - 1.00
No. 3 13 Inches - 1.50

ALWAYS  READY

Nothing tobe ad=
nsted. Made of
he best steel and
of light weight.
Absolutely true.

Combination Tri,
Pitch-Cut, Hip,
and Valley Catand
Mitre Square,
drawing circles,
ganging lumber, oc-

tagonal culs, lay-
ing out a mortdsc
and tenons and
innumerable
other pur-

pOBes

Patented
May 14, 1902,

Salid by
all Arst-class tool dealers,
THE DUBY @ SHINN
MFG. Co.

Incorporated

Nelson Bldg. 19 Park Place and 16 Murray St.
NEW YORK CITY

Let Us Act As Your Factory

We have one of the best equipped shops in the United States
and can turn out your work for vou cheaper than you can
possibly do it voursell. Send drawings or models for esti-
mates on dies, tools and manufacture of your article in
quantities,

Metal Specialties Manufacturing Co.
18-24 W.Randolph St., Chicago,U. S. A.

The Ideal Lnnmnwer Grinder

Sharpens any Lawn-
mower accurately in 10
to 16 minutea, makes
the blades aosolutely
true, givea them a per-
fect clearance, does the
work guicker and cheap-
er than it can be done
by hand. Nothing like
iton the market. Made
for both hand and pow-
er usec.

Write for full descrip-
tion and prices
TODAY.

THE ROOT BROS. CO. - Plymouth, Ohio I

“YanKee” Tools

The newest, cleverest and most satisfactory in use,
and the first to be offered at so reasonable a price that
EVery up-to-date mechanic could buy tools of their
quallty and character. Other tools arc very good tools,
but, “*¥Yankee" Tools are better. Sold by leading dealers
in tools and hardware. Ask dealer to see them.

Ratchet Screw Driver No. 10 and 11, (8 Sizes.)

Ratchet Screw Driver No. 15,

(4 Sizes.)

I 3y PSS
Double Spiral Ratchet Screw Driver No. 30 and 31.
W e

-:ﬂ-" — s, |

— =
Automatic Drill No. 40, 41 and 44,

Reciprocating Drill Ne. 50.

Onr “Yankes Tool Book' tells all abont them.
Sent free on request by

NORTH BROS. MFG. CO., Philadelphia, Pa.

It Will Pay For Itself
in One Day

Spins Sugar inte Cotton Candy,
any Color

BARTELL MACHINE CO.
50 W. 8th St NEW YORK CITY

WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and {ta books, as well as back numbers,
and any other book or periodical you want.,

ROBERT C. ROSS, 1203 Market Street, *Friscos

0. T. LOUIS CO.
SCIENTIFIC INSTRUMENTS

We supply complete apparatus to cover course in
Chemistry for Mechanics, locluding bunsen burner,
glugs and rubber tubing, ring stands, test tubes,
platinum wire, chemlecals, ete.

59 FIFTH AVENUE,

NEW YORK CITY.

SOLDERING SET SPECIAL, 20 Cents

To introduce our catalogue ol novelties, ete., we offer ﬁ'nn this
splendid bargain, Outfit consista of 1 soldering iron 12 inc

1box pulverized resin, 1tin plate for tinning copper, and 1 bar of
solder. Just asshown in picture,
directions for use. Guaranteed to be thoroughly practical. There'a
always something to mend around the kitcﬁ i [

ought to have one of these outfite. At this bargain price our stoc
may soon be exhausted. Send

Dot g = R e I i ks R g W H

es long
Put up in a neat box with full

en and every famjl

in vour order today. Do it now.
MINITED & (% T3 EF dih ¢ T4 Daxl Mian



DU INILINELD,

s A new rapld flux and tin comblined for soldering

and menﬂmﬁlrun Cnggler. Brass, Lead, Zinc. 'l‘ln.
Platinum, Gold, Silver, Etc., without the use of solder or acids. Solderene solders anyt and everything that the
old method of using bar or wire solder, aclds, rosin and paste accomplished.

AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK.

THE CHAS. A. THOMPSON CO., - 4l Cortlandt Street, New York. N. Y.

- THE CLIMAX
WE wl I.L SE“n Yuu ﬁil:gnému Stocks 'E ALCOHOL (OR GASOLINE)
BLOW TORCH

Enﬂ %_IDB Cutter
Every mechanio and electrician, professional or amateur, ns
will as every honsehold should have one of these torches for
ﬁ?nﬂ]’ﬂ] soldering purposes, ‘The price, 65 cents postpaid.
rite for our specisl offer of one of these torches FREE.

CLIMAX MFG. CO,,

®All for handling pipe from X to1 inch.
ON RECEIPT OF $10.50
Bend for Catalogue of Complete Lins,
ARMSTRONG MFG. CO., Bridgeport, Conn.

- = 1 Hartford St., Boston

Heep Your Tool Room Emery Wheel True by Using
DIAMO-CARBO EMERY WHEEL DRESSER

No. 1, 8 Inches Long... .......53.00

“ 310 ™ B e o B0
L A Wi ansaiddio
Send for Dresser Booklet with Testimonlals .
THE DESMOND-STEPHAN MFG. CO., = Urbana, Ohio

KEWANEE BOILERS h"-‘ e __ =) I{EWAHEI.'—. B‘-"ILER :
ABOVE THE TEST | '. = ) : = £ CO., Dept. 3
5 -7r.r'.r' i vl lo catalon L .._. L o _..'_: HEWA.NE,F ILLTNOIS.

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressure alarm for steam boilers. Whistles when water s
too high, too low or for high pressore. The floats are made of terra cotta, will oot collapsa
or fill mt.h water., Will work at any boller pressure. Bent on a pn.wn'l ¥You can try it
before you purchase, Mechanical agents wanted everywhere. For fuoll particulars and
descriptive circulars, address

GEORGE LANCASTER. - 541 Lexingion Ave. = NEW YORK CITY

“WHICH WAY” POCKET LEVEL

inan instant *"Which Way"' e cl'lmlnﬂ “UBEL WUHK‘S
Tﬁk,’:ﬁ?::':;‘:*;’r“dm i e v 0 D E L s 75-181 E. MADISON ST, CHICAGO, ILL.
[rEos L O DR KO et e e )

j cightha Ell,lniiiitmﬁ;‘é; ?':“E"fi']‘{d;;l‘f ':1‘;'9 WRITE FUOR CATALOGUE
i‘:nf ﬁllfnenw in stamps. Caliper Cata- ESTABLISHED 1867 UF MODEL SUPFLIES
OFUE Lree.

YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

::;3; io develope that
Fa Mineral, Oil or Water

proposition; we have It. Guarantee
it to work satisfactorily.

Tell na about the formations, depth, diameter holes: will send

printed matter and can save you money.

THE AMERICAN WELL WORKS,

BTTED ATD A TT T T & &




“Chicago” Lathe Dog
and Drill _Holder

A first-class . combination tool for use in me-
dium and light machine work. Will prove a
time-saver on all work.

Designed
and
Invented

The tool is constructed so
a8 to change instantly from
a lathe dog to a drill holder,
and can be nsedonall classes 0
of work, whether taper or parallel; eliminates the
necessity of using anew dog for each piece of work.

% 5 H. P. 2 Cylinder Bicycle
! e
| Castings with rk
Alumin#um Gear a‘l;:e lfﬂ?ﬁ
. W. HOFFMAN,
LAUNCH AND MOTOR WORKS
1253 N. Halsted, CHICAGO

SAVED THE HARNESS,—“There's a horse in
the basement on Canal near Lake street and paw
wants you to send the fire department to get him
out,” s=ald a little Jewlsh boy to Chlef Campion, of
Chlcago, the other day. After a few questions the
chief ordered truck No. 2 out to rescue the horse,
says the Western Fireman,

A teamster had driven hls coal wagon too near
an outside stairway with a small iron ralling around
it. The horse had rubbed up against the railing and
dropped into the basement. The space was too
small for the horse to turn around. Heavy planks
were placed on ihe stairway and made slippery with
water. The firemen tled the horse’'s feet, placed a
rope around its body and commenced to pull. The
horse beat its head against the brick wall several
times, untll Pollceman Maloney protested.

"Can't yon see the horse will butt itz head off 7"
cried Maloney. *“Wait a minute till I get a rope

The tool will be senton trial to any responsible firm. around the neck of the heast. Now we're ready,”

sald Maloney, az he pulled the neck of the horse te
a rainbow shape. The firemen and the bystanders
commenced to pull and tug.

“We'll get him yet,” remarked Maloney.
I had not been here the horse
been saved., Pull away, boys.

Manufactured and For Sale by

ANDREW F.
943 Elston Avenue, -

HRUS @ CO.
CHICAGO, ILL.

“Bat if
would never have

Finally the horse reached the top of the boards.

“A fine animal,” kept en Maloney, as the firemen
were unbinding Its legs. Maloney unloosed his
rope fron the neck and the horse’'s head dropped
to the ground. It had been suffocated.

“We saved him all right,” remarked Maloney,
“and he was an ungratefal beast to die.”

ANYBODY
CAN USE IT

Blowouts, candbolls,
glass cuts or other dam-
age Bpots on ouler cas-
Ings; torn off stems, sptit
or punctures to inner
tubes wvolcanized as
good &3 new with our
Yulcanizers.

We want to send you
clrculars, and what

e

"THE BUNSEN BURNER ATTACHMENT—
shown in the sketch was recently patented by E. R.
Kelley, of Ashtabula, Ohlo. The attachment consists
of a sultable base through which a gas pipe passes

others say. and of a cup-shaped disk which fits loosely on the
neck of the base and can
« Stitch = in-Time " be readily removed if de-
VYulcanizer Co. glred. This disk Is formed
Topeka, Kan., with scalloped edges and
L. S. A, with openings near the

neck of the base so that
air can be drawn through,

thus facilitating the com-

ROBERT bustion and at the same time spreading the flame

g0 a3 to cover a large area of the bottom of the

Eg’!!:fy Gi'ﬂiﬂf:g vessel placed on the upper edge of the disk. The
3 device ean be used with many forms of drop lights,
F“"“ﬁ%ﬂ‘mﬂii‘t‘a“gh"g case, § | is very handy for heating liquids or for chafing dish
T VOLTS » g'g,xn FOR purposes and when not in use can be disassembled

#0 AMPERES CATALOGUE

THE ROBERT INSTRUMENT CO.
F o0 Shelby St., Detroit, Mich

and packed in small space. All the parts are formed
hy stamping operations so that they can be cheaply
manufactured.

SSE HOW EASY IT IS to Clean Your Auto with the IDEAL CARRIAGE WASHER

With this instrument a comfortable and easy way is provided for doing an otherwise disagresabla task. Wear
ontleta if yon wish, yon will not get them wet, lﬂ;lrn plashing. No Cold Hands. Saves 40 per dent Water,
aves 60 per cent Labor. Everybody should buy one from the standpoint of economy. Made of solid brass. Con-
stroction is such that it will last a lifetime. Fits apy ordinary hoss connection.
Impossible to Scrateh or Injure the Finest Finlsh. Keeps the Varnish Clossy and Bright.
Dr. J. W. Corrigan, Ve'srinarian, Office snd Residencs, 102 Bank Bt Batavin, M. T, Jun 13 1005,
Mr. E. . Gaylord, Roghoster, N, ¥. Dear Sir=Your *1deal"* Oarrings Washer hus bean To mes since October lusk and bes glven entios sstlafaction. My
meen de not dresd washing wagons in cold weather, snd thacks to the “wesber”” 1ride In cleaner rigs In the winter than T wsed b0, Yours truly, Jobn W. Cerrigaa,

That's what they all say. We have thousands of volantary good words. Price, Delivered, is $3.00 Each.

Fl T . PR P T .. . TF¥-T"T ... B B E—_—— . 1 e ol o cdaw W WF




AUTOMOBILES $100AND UP

We will mail our large Illustrated Bargain Sheet of new and slightly used Automobiles on
» receipt of your name and address. This sheet shows accurate pbotograpoic views of more

than 50 Automeblles offered as low as £100. Write plainly to

H. CRAHAM CYCLE CO., Inc.
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL

Faster than an Auto
Cheaper than a Horse

IT WILL

ewvvou! [HIE BOWSER

¢ ——
Handles
All

Grades

and

Kinds

| of
Lubricating

Oils
B ee—

GET A MANSON

BINGLE SQUARE CABINET
It is speedy and reliable, adapted
NO WASTE, NO OIL - SOAKED FLOORS to all roads, and maintained at a
e, e e e e ettt moderate expense. Attachments
P i deigned for _leasure and_ullty
gt Weite us
Fifty Different Styles. Send for Catalog Xii. Fowler - Manson - Sherman
" Cycle Mfg. Co.,

S. F.BOWSER & CO., Ft. Waynt':. Ind. 9 Clinton and Fulton Sts., Chicago, Il

= SPECIAL

GAS ENGINE GENERATOR

Steady light from an ordlnarg (ias or
(Giasoline Engine. Write for Bulletin.

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

sao A MONTH SALARY A»at “::r,., |"  PAGE ELECTRIC J"%FREE

to introduce eur Guaraniced Poultry and Rloc
Ra;l.htﬂglmrﬂand for contract; we mean buslness and fur- Hm‘f:_-lﬂ.l F.:“;:;I]F .|ﬁh.:-l:ih {r.m 10 Ho. 98 abes.
nls treference, G, R BIGLER (0., X 884 Springfield, 1IL utely Flf.u:. dulins Andrue & Sons Co., n w Wuter 8t., Hilwsakes, Wis

THE WORLD'S RECORD
of 10 miles In 8 min., 54 2-0 sec. was made on s
CURTISS DOUBLE CYLINDER MOTORCYCLE
OEMOND BEEACH, FLA., 1904

The history making flights of Capt. Baldwin and many other aeronauts were mada
possible only by the vse of this motor. These feats demonstrate the power and

reliability of our motor and motorcyele. Bend for catalog, which also lists & commer-
cial side car, which should be of interest to every merchant.
G. . CURTISS MFG., C0, e - HAMMONDSFORT, N. X.

“Themotoreyele furnishes the cheapest known transportation.” —HBi-Waorld.

Maonegs mantian Paoannlarr Manhban g sobhvoan seeltine A dvartiasass
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ny base-board on which is mounted an ad
a Bounder, and the resistance coils an

Oonslsts of a mah

high-resistance Relay;

n vur N &

ngtab le Coherer; a high-freqiiency De-coherer; a speclal
condensers essential for good results. Price of this set s

#10. Our strongest guarantee goes with each set. We make cheaper ones, from £1 up, but this is designed for the experi-

menter who wants the best there is.

We also will sell various parts of the set separately. Send for bulletins.
NEW ENGLAND COIL WINDING CO., Atlantic, Mass.

3‘1‘.';? WE ARE SELLING
Toy Electric Ballways ............85.00t0 8 &60.00
ng'li! !:m" and Frelght Trains, ........ 5.00 B0
Elecirical Books. .....ceeneen.. L10ete  5.0D
MNecktieand Cap Lights,...... 150 to 6 00
Battery Table Lamps....... J00te 10,00
Carrlage and Bicyele Lights. ... ... . 3.00ta  A.00
Lanoterns and Pocket Lights. ........T5cta  3.00
Bastery Motors and Fans.......cee.. 100t 1200
Electric Door Bells Complete, . ..... 765010 1.50
Telephones Completa. . ... ... ..... 2.50and 595
Telegraph Outftsa ¢ mplete......... Li5to 250
$8.00 Medlcal Batteries,............coevens 8.96
$12.00 Electrie Belt with Suspensory....... 2.50

Dynamod and Motors...........
Gas and Gasoline Engines..........5.00 10 1,400.00

We Undersell All.  Want Agents,
Catalogue Free

OHIO ELECTRIC WORHS,
Cleveland, Ohio.

o 1000 T 7,000,000

Motsinger Auto-SparHer

Btarts and runs
BAS ENBINES WITHOUT BATTERIES

No other machine can do it snecessfully gn'

lack of original patents owned :l?' us, o
twist motion in our drive. o belt or
o switch necessary, No batteries whatever.
dfor make and break or jump-spark.
Waterand dust-proof. Fully guaranteed.

©MOTSINGER DEVICE MEG. CO.
198 Main Bt., Pendleton, Ind., U. 8. A.

HUSKY MIND
u:t:'r PREPAID FOR 48c

Txe MOTOR CAR SUPPLY CO.
can Avewud

ECLIPSE POCKET AMMETER
For General Battery Testing. 0to 20 Amperea

Flexitle cord attached mnd contsct gpur fn case, which fa
gmv:{ BACK 1NTD CASE, rh;.rnhdh:& ﬁuﬁ Bire
waich and t walght,. ba any peosle

PRICE $5.00

ELDREDGE ELECTRIC MFG. CO.
2297 Main Street, Bpringfield, Mass

"Motors § Gastings

A pompleta line from 1% to 10
| h. p., for Bieyela, Aantomobile,
Marine or Stationary. Also at-
tacheble motor outtita and Com-

pleta MOTOR-OYOLES., BHend
B ¥ : stamp for catalogue.
i | STEFFEY MFG. CO.,

2041 Girard Avenune, Philadelphia, Fa.

Iron Box Bell Sale

Our special sale on bells this month only, A joc
bell for soc each. A 3-inch gong, well made,
with German siiver contacts, Will ring one cell
of battery, Ifsentby mail 15c extra.

i Smith Electrical Supply House
$0 207-213 E.Van Buren St.  Chicago, lll.

CATALOGUE FREE PRICES RIGHT
Telegraph Instroments, Telephones

Burglar Alarms, Bells, Pnsh Buttons, Batteries, Eleotrlo
Clocks, Medical Apparatus, Motors, Ete,, Eto.

MANHATTAN ELECTRICAL SU PPLY OO.
32 Cortland St.. New York 183 Fifth Ave.. Chicago
s

SCIENTIFIC VENTILATON.—A new ventilat-
ing device which filters the air as it passes through
and, when desired ean be used to deodorize the alr,
and as a germ destroyer. All dust and dirt is taken
out and ejected, The air is thus filtered somewhat
on ihe principle of a water filter,

s

ADJUSTABLE OVEN FLOOR.—The cut repre-
gents a vertieal adjustable floor for ovens recently
patented by J. C. Millar, of Birmingham, Ala. By
turning the erank the oven floor, which Is shown in
gection can be raised or lowered, thus controlling

the position of the products being baked and pre-
venting them from being burncd on the top or bot-
tom #s the ease may be. This deviee may be at-
tached to any oven with very little work, and is
adapted for domestic cooking stoves as well as for
large bakers' ovens,

LEARN RIGHT WHILE YOU’RE AT IT

A full snd pomplets courss of Instrueien lo Lake
and Ocean P avigation wnd Murine Eoglosering.  Also
speelnl brinekies tanght these dasiring to qualify thes-
selves Tir better poslilons In the Marive Servies.
Etudants tanght by corresponidence.  Bludeot may be
gin ot any time. Diplomss wlll be issued to all gradu-
ates pas.ing ssilsfactory feal examioatioms. Beod for
clroular.

Chicago Nautical School
Hth Year
1624 Masonic Temple - Chicago, 111,

w. J. WILSON, Principal
(Lale Lieutenant, U7, 8. N.)

WIRELESS TELEGRAPH

The “Telimeo” Complete Outfit, comprising 1 inch spark
coll, Sirap Key, S8ender, Sensitive Relay, Coherer, with
Antomatic Decoherer and Sounder, 4 Ex, Strong Dry Cells,
all necessary wirlng, including send and catch wires, with
full instructlons and diagrames, £88.50. Guaranteed to work
up to 1 mile, Illust, Pamphlet *E"” and t4-Page Catalog

| ELECTRO IMPORTING CO., 32 Park Place, NewYork



We have complete outfits for residences of any size, summer homes, camps, hotel hool
launches, ynchts, ete. Every detail incluoded; wery best material; absolutely pm&'ﬂgl. s'&
gimple nosleetricinn required. Light all the time, as storage battery incluoded. Gas, Gaso-

line or Steam engines nsed give planty of power for mping water, sawing wood i 4

e tion, ete. We wounld like to send every ﬁ;;;r {::-[ alar Mechanics -lf-m in ]i’tr;;, tf',":“

e T interested our new 60-page Catalogue describing over 180 different outfits. Address
DAKD HES® Electrie Light Department

R S 2 RO RICHARDSON ENGINEERING CO., Hartford, Conn.

ean House With Air

rhis Shows Ouar
“Vim"” _
Butt Spark |

of all klnds. Write
for prices and full

Magneto B Over 55 Companies
v @ nake other Types for - o nperati ng

Butt ar;d . ; e e Thurman Patents

Jump Spar : |- iF ba F :

ignition D in America, |

Also (G _ and as many more in
COILS o Canada, England,
L and Europe.

information

THE TRITT ELECTRIC €0., “SSie™

FRE CATALOGUE

General Compressed Air House Cleaning Co.
ST. LOUIS, U. S. A. .

Peerless Electric Co, | = jessrasl it micbmmmen dism,

Poneumatic Tools, Fieo,

Motor Repeiring| ——BE THE BOSS$—
P g Mal.mh £100 p;:t- :tnﬂnth. Ilm]:'ﬂm Lln IIt-. Ynnhha'l.rn
same chance, art a mall order business at home.

Send us s trial order Write for cur “Starter” and free particnlars.

Mgr. W. C, Co., 9566 E. 23rd St., Los Angeles, Cal.

122124 So. Green Si.

!‘hnnohdmmlﬂﬂﬂ. Chicago, Ill. - THE_ LAKE

'VEST POCKET FLASHLIGHT

Wire Your House For ‘

Electric Light

All material, wire, porcelain tubes, knobs, |
awitches, gafety cutoutls for wiring a 6 room housc, l
gecurely boxed and on board cars for g14.75. Full
illustrated directions. Send Plat of house with yvour
remittance and we will lay out the wiring circults |
for vou. Everything first clasa and strictly accord-
ing to insurance rules. Book of Rules included.
Also lighting chandeliers at astonishing prices.
Dynamos, Motors, Complete Lighting Plants.
Everyvthing Elecirical except toys and novelties.

)

- o

Enclose slamp for catalog. |
Do You Want fo go into the Electrical Business ? The Only Safe Light to Use on a Gasoline Launch
STAR DYNAMO CO. - Jefferson City, Mo. Shiie. ety Laumo owiicy aheuld Kave ot

T ) They are equally valuable in the Household,
o on the Farm, Stable or Factory. Reliable,

well made, best of workmanship, inexpens.
COUNTRY HOME LIGHTING

|- ive to buy, economical to maintain, ready
| when you are, small enocugh to conceal in

Made ¢ffective, casy and 5 to 78 per cent cheaper

than kerosene, gas or electric lights by using our

BRILLIANT

Price Complete, $1.00
e Battery Renewal, 30c.
ﬂﬂad Light ﬁﬂﬁﬂline Lﬂmpﬁ Post Paid Anywhere in the U. 5,
They ean be used nnywhereﬁ 111]}:111::.::3:? ffJf.':.;

Do not confound this with any other cheap
door. Over 10U,00 in daily use during the ﬁl‘l’ﬂfﬂ“! on the market.
last 8 years. Every lamp goaranteed. Writa

for . M. catalog. it tells all about them and
our Gazoline Systems.

BRILLIANT GAS LAMP €O, J: H:. LAKE

42 State St. Chicago, IlI. Machinery Department, Bourse Building, Philadelphia

T™Minans mmantlians PDoanmnlass Aok amicos swbhom sermldTm e B oo nall e
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Persvs—EUCK:

ARE YOU PREPARED

to HOLD a better position if the
OPPORTUNITY presents itself?

Many a man believes he has been ill-treated by the
world, and that success which appears so easily at-
tained by others, is forever just beyond his grasp.
Why? If you could loock into his past you would not
have to guess. The answer would be as plain as day.
He could not, through lack of education, take advan-
tage of the ﬂ!!nrf‘uufﬁ?r: that crossed hls path.

The American School of
Correspondence

offers you the connecting link between the present
and the future. It offers the epporiundiy to redeem
the past and start anew. It places within your grasp
the rungs of the ladder of success, and it will help you
to climb if you are ready to help yourself. Engineer-
ing offers a wider field than any other profession to
the progressive, wide-awake young man.

As a proof of this examine the “'want columns" of
any newspaper and see the constant and increasing
demand for engineers and draftsmen, compared with
the occasional call for clerks, bookkeepers, etc. This
ghows the tendency of the times and opportunities for
which you should begin to prepara NOW,

The American School of Correspondence is the
only correspondence school which makes a specialty
of engineering work and the only correspondence
gchool whose instroction is credited for entrance to
resident engineering schools and colleges.

Tuition fees are moderate—from £10,00 up—and may
be paid in small payments, W% ewplor nme agents.
‘Al money paid by the student s used i(n fnstructing
the student,

AN Ed TE AFLFLSERLTY

GAS, GASOLINE AND 0OIL ENGINES., By Gard-
ner D. Hiscox, M. E. Revised and enlarged. Illus-
trated by 500 engravings and drawings; 550 pages.
Cloth, price $2.50. The Norman W. Henley Pub-
lishing Co., New York.

A comprehensive and up-to-date work treating on
the theory of gas, gaszoline and oil engines as de-
slgned and manufactured In the United States, Con-
tains special Information on producer and suction
gases which will prove of valne to all Interested in
the generation of producer gas and its utillzation in
gas engines. Esxplosive motors for stationary, marine
and vehicle power are fully treated, together with
fllustrations of thelr parts and tabulated sizes, also
iheir eare and ronning are included. Eleetrie lgni-
tion by induction coll apd jump sparks is fully ex-
plained and illustrated and Information om testing
for economy and power and the erection of power
plants is given, also the rules and regulations of the
board of fire underwriters in regard to the Installa-
tion and management of gasoline motors, TUnigqoe
and valuable features of the work are a list of the
leading gas and oil engine manufacturers In the
United States and Canada, with their addresses and
a list of United States patents issued on gas, guso-
line and oll engines and their adjuncts from 1875 to
date,

THE COMPETENT LIFE. By Thomas D, West,
President American Foundrymen's Assoclatlon
Illustrated; 272 pp. Cloth., Frice, $1.25. Thomas
D. West, Sharpsyille, Pa.

A treatise on the judiclious development, diree-
tlon and employment of man’s inherited abillty to aid
in the betterment of labor,” are the words in which
the author describes his work. In other words, it is
a study In character building elucidated by contrasts
and some philosophy. Contains a number of gool
illustrations.

PRACTICAL PATTERN MAKING Edited by
Paul N. Hasluck. Numerous drawings and en-
eravings: 160 pp. Cloth. Price, §1.00. David Me-
Kay, Philadelphla.

A comprehensive treatise In econvenlent form. Con-
tnins chapters on Foundry Patterns and Fonndry
Practice: Jolnting-up Patterns: Finishing Patterns;
Circular Patterns: Making Core-boxes, Coring Holes
in Castings, Patterns and Moulds for Iron Columus,
Lathe-bed Patterns, ete,

EDUCATIONAL WOODWORK. By A, C. Horth,
with nearly 200 illustrations; 200 pp. Cloth. Spoen
& Chamberlain, New York.

This work provides a graduated educational course
of woodwork, based on a succession of joints, with a
model followlng each joint, Manual training of deaf,
blind or otherwise physically deficlent children is
treated in one sectlon.

COLORADO AS A WINTER RESORT, published
by the Buarlington Route managemnent, is an illus-
trated folder deseribing scenes typical of a healihiful
and ideal climate in the winter time. Some interest-
ing comparative statistics are given. One of these
folders may be procured by application to the Chi-
cago, Burlington & Quiney Railway Co., 200 Adams
gtreef, Chicago, IIL

wessmrannansncsnnss Coagpon—~Cut onf and mail foday
Pleasa send your S00- handbook and advise me_how you :

can guallfy maiur..pblrﬁfguli ) sl :
...... Electrical Englneer sessss Mechanical Draftsman
...... Mechanieal Englneas eres s Heating and Ventilation :
ce s oo Bieam Engineer Englneer :
« e . Marine Engineer snas e ETEMbER
ou se . CIv1]l Englneer ereeseiractural Drafteman
e ss o ATChitec sess o COntractor and Bullder =

.. .. Telephone Engineer assecENtrancs to Technleal
._Telaﬁujlnher Bchool. (College Pre-
weressSheet Metal Pattern paratory Course.’

Draftsman

Name
Address
City

— -Sftlﬁl-' e m
POPULARL MECHA XICS, JAN. '06

] AMERICAN SCHOOL OF CORRESPONDENCE

Chicago, Il

SEND TO

POPULAR MECHANICS

For free Catalog ot Latest Mechanical,
Engineering and Technical Books.




I IN L K
A SAMPLE COPY OF

WOOD CRAFT

You can have a sample copy of the best WOODWORKING JOURNAL PUBLISHED—

FREE—by writing for it.

It contains more useful information for WOODWORKERS than any other paper issued.

Address WOOD CRAFT
- 450 Caxton Bldg., Cleveland, O.

We want Agents—Liberal Commiasions -

ROSE’S

Complete Practical Machinist.
19th Edition.

The Complete Practionl Machinist: Emhmcinﬁalﬁthﬁ Work,

Yise Work, Drills_and Drilling, Taps snd Dies, Hardening and

Tumﬁerinﬂ. The Making and Use of Toals, Tool Grinding, Markin

out Work, Machine Tools, ete, By Joshus Rose., M E. Iilustrat

by 35 engravings, 10th edition, greatly enlarged, with new and

valuable matter. 12mo., o4 paﬁau. FT.' $2.50. By mail, free of
& worl

postage, to any address in t 5
A"l‘fuc'r of CONTENTS.—Chapter 1T Outting Tools for

1

Lathes and Planing Machines. TI Cutting B d and Feed, III
Boring Tools for Lithe Work. IV SBorew Ll.;'“nttm Tools. ¥V Lathe
Dogs, Carriers or Drivera. Turning Eccontrics. VII Hand
Tuorning, VIIT Drilling in tha Lathe. IX Horing Bars. X
Blotting Machine Tools. XI Twist Drills. XIT Tool Steel. XTTT
Taps and Dies, XIV Viss Work Tonls, XV Fitti Connecting

8. XVI Milling Machines and Milling Tools. XVIL Grind.
gtone and Tool Grinding. XVIII Lining or Marking ont Work.
XIX Machine Tools, XX To Uslcnlate the Bpeed of Wheels,

leys, ete. XXI How tosetaBlide Valve, XXIIPumps. Index,

HENRY CAREY BAITRD & CO..
INDUSTRIAL PUBLISHERS, BOOESELLERS & IMPORTERS.

810 Walnut 8t., = = Philadelphia, Pa., U. 5. A.

AS LINCOLN pip, Fererhesan

worki knowoledge of the Law en
sonearly indis ble asnow to v
man of ambition. Never have possibil-
itiesloomedso large to him whozse
knowledge doubles the commercial

value of his natural abilities, In busi-
2 neszs, it ia the legal counselor who
k] awa_irl decisions of large import. In

lities, the trained legal min% s everywhere recognized as pecnl-
m'lr fitted for public office. Never beéfors has earnest ambition
had pl,l.eudtm boefore it s}? vnl;u.hle, mn;;imhulnkslva,lngthurlt.in;twe,
and wi g0 slmnly-phrased o store of legal knowledge as o=
gented in the just completed Home Law School Series. ﬂ.u.
arded by Bench and Bar as an epoch-marking work. Covers
th Theory and Practice; Er! or Bar in any State. First 2,000
advancs orders being booked at about 17 per eent dlscount, for
prompt realization by publishers. Binding, Law half-sheep. De-
seriptive pamphlet, testimonials and Speclal Price Offer sent free,

Prompt application advised.
Frederick J." Drake & Coizm E'tr]:‘e:‘.ﬂmu Chicago
—

\%€ YEARLY IN

WNEE
%%.ooaﬁgzgoﬁﬁ /f/

)
AL poppte g

$20,000

sartied by one Chicago gradonts last November. Another
in North Dakotn made over 85000 the first vear after takin

our course, Hundredsof othérs are suceessful and wo wil

be plopsed to send vou their names: this proves you can
mike money inthe Real Estate Busiress.

We want to tench yon the best businesas on earth 'Real
Estate, General Brokerage and Insurance) and help you
to make n fortune

By cur avetom yon can muke money in & fow weeks with-
oot interforing with ¥our presént occupation.,
¥ All graduntes Rppolnte d -upr-r|.-|.| reprosontatives of lead-
Iing renl estate companied. Wefurnish them lists of read-
ily malnble properties, co-operate with them, and assist
them to & guick success.

All the largest fortunes were made
in Rexl Estate, There iz no better
opening today for ambitions men
than in the Heal Estate Business,

'h--n,’-|-l'|H.|'.!J|I ies in this buglness
eomstantly increass as proven by a
glance atthe newspapoers and magn-
tines, Every business man engaged
in or expecting to enpgnee in the
]ii"_H! Estate Hoeloess should take
this courss of instruction. It will
b Of groat nssistance to personsg In
all lipes of business, especially
those dealing or investing in Keal
Eatate
& POSTAL WILL BRING DUR FREE BODKELEY

H. W, CROSS & CO.

222 Tacoma Bldg., Chicago

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of

Firm's

employing men.

Name

If you have no agent in this plant send me full particulars with

statement of commissions paid.

Name o S —

Street

City

State




POIA

Is the most useful and hand

w LTTACTCLCIAQILI0 O UWIiIld DOOIA

book ever published for anyone ine

terested in mechanics or who likes to use tools, because it cons

tains real
ject including

Mechaniecal Drawing
Mechanical Movements
Casting & Founding

F ing
Solderiog
'I‘ur:l.ns

C
Cabinet-Making

& Turning Lathes
OVER 700 PACES.

arpen
Log HE{{. Building, Ete.

Carving & Fretwork
Plcture Frame Making

1420 ILLUSTRATIONS.

ractical information on almost every mechanical sub=

Fuiine
n
Enlluh“l AH—
aper
Elﬂﬂu Bell & Bell Hanging

PRICE CARRIACE PAID $2.50.

An 8-pagé ciroulsr giving foll contents sent free on application.

SPON @ CHAMBERLAIN,

123 P. M., Liberty St., New York

BOOK FREE ON;

How fo Use Cement

Sidewalks, Floors, Walls, Partitions, Troughs,
Fence Posts, Cisterns, Concrete Blocks,
Interesting ems on Concrete, The most
instructive paper published on congrete. Send
50 cents for a years subscription.

The Cement Era, 86 Griswold St., Detroit, Mich.

DIES and DIEMARING

A shop book by & shop man and intended for shop work

100 Pages. 100 IMustrations
100 Cents. Send For It.

J. L. LUCAS Bridgeport, Ct.

— e

“POP” IN THE NAVYY

8. 8. Denver,
the

“This Is a photograph of the 17,

that has quite a few subscribers to ‘Pop,’ most

up-to-date paper in the T. 8."—John Rhodes, T,

8. N.

PNEUMATIC SAND SIFTEH.—A new use of
compressed alr which moves 4 borlzontal sieve back
and forth rapidly,
The oscillation s
gimilar to the nction
of a pnenmatie hame-
mer. The sieve will
handle all the sand
three men can
ghovel into it. SBieve
lifts out of shaking
frame to dump the

gravel. In working
a convenient meth-
od iz to place an
empty wheelbarrow
under the sleve to
receive  the  sifted
sand,

s

MNEVER CAN TELL.—Keep up vour courage an'

gtick to the song: “never Kin tell what's a-comin?
along!™  8hip may reach home, thoongh the tide's
runnin®  strong: “never kin tell what's a-comin’
alnug"' Worl' topsy-turvy an' things goln' wrong:
“pnover kin tell what's n-comin' along!”—Atlanta

Constitution.

What Is Daus’ Tip-Top?

—is— # TO PROVE that Daus’ “Tip Top*la
™ the best and simplest device for mak-
R fng 100 copies from pen-written
___,'[ and 50 copies from typewritten orl-
muu wa will shlgm:npletﬂ dupli-
v cator, cap size, withont deposit
o ten (10) days’ trial,
M) Price 37,50 less trade
discount of 33% %, or ss Mt
THE FELIX S. K. DAUS DUPLICATOR C0."
Daus Building, 111 John 5t., New York Citw
(reater o rtunities are pre-
T b

MAGAZINE OFFER (o coment pro-

ducta than any other field. The Monthly Journal CONCRETE is
the recognized asuthority. £1.00 & year, llc par copy.

CONCRETE PUBLISHING COMPANY
40 Home Bank Building, Detroit. Mich.

BUBIER’S

POPULAR

ELECTRICIAN

ﬂwv you an e lectrical question yon wonld Hl.u_ *ma were a? r‘mr ﬁm etion "-'nr1 Answaer™

will be rlad to pive von h.

Department /
fara glanci

that you will understand i

A nd
BUBIER U ]iLl‘\\“i'\L‘t LH\ll ANY, Dept. 3.

it 5o clearly sta Ikd.!

d things
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Headguarters for We Make I [

Brass and Bronze Castings, Anything

Machine Work of all kinds, in Metal.

Stamping, Spinning, FPol- What Can We
ishing, Plating. Make for You?

249 South Jefferson Street, CHICAGO

CHIPFS FROM “THE WOOD-WONRKER.”-I1'
pays to oceasionally flush a bearing out with kero-
gene. ®* * = There are some nmen whe find so murh
pleasure in tinkering with their machines that they
can't spare time to do their own work properly nor
to give the machine a falr chancee at what it can
do. * * * Wood has its virtoes—always will have—
but It eannot be denled that the virtoe whielh has
brought It most to the front In this conntry Is
cheapness, and that, as the priee advanees, it muost
give way to steel. ®* * * Alwavs try and allow a
little, wherever there iz a1 chance, for error. Yon
never made anything exact, amd you never will,
g0 it Isn't best to figure on deing so. The makers
of the finest Instruments of precision do not claim
that their productions are exact, though within a
very small fraction of an inch; and when one hears
a wond-worker claim that hi.-. work 12 exact, the
naturnl Inference is that he idoesn't know what he
{s talking abeut, * * * A mill foreman writes: *“One
of the hardest things with which a foreman has
to contend s havinge some one higher in authority
than he ecomoe into the mill and, without consulting
him at all, change some of the work In hwamd,  This
glves the erew a bad example, fosters o spirit of
insuberdination amnd is bad practice every way, 1
have had my share of that sort of thing, and, though
I try to hold my temper, I do oot always sucerod
g0 well: not as well ag T shonld ke, at any rate,
When these things ocear, I try to school myself
to the feelings of the Frenchman who, wishing to
express Lis contempt for the actions of another, re-
marked: ‘I caly pereeive him "

— ——

SERIOUS ACCIDENT TO THE GASOLINE EN-
GINE.—When we started to run this edition off the
engine gave way, allowing the gullderfoke to fall
and break as it struck the plunkerflopper.  This, of
course, as anyone whe knows anything about a ben-
gine ehoorhon will readily mndeestnnd, left the gang-
plank with ouly the fllpiap te =upport it, which
also dropped and broke off the wapperchoke.,  This
loosencd the Huking between the ramreod and the
fibor snatehoer, which also cansed tronble,  The re-
port thant the trouble was couscd Dy over-Indulgence
in Peruna by onrself is a tissue of falschoods, the
peeled appearance of onr right eye being consed by
our going into the hntehway of the ashpan in our
anxiety to start it and palling the eoupling pin
after the slapbung was broken, which eaused the
. dingiis to else up and welt us in the optle.—Okmulgee
Demoerat.

For sampio only, rﬂg‘u - {

kind; best made; lasts lnnur-st.

Expmn prepaid, 16¢ exti1. New batteries, each
#e; postage extra, 7o, Bend for complate Electrical

oqulog and agt’sdiscounts. Depi. 304 THE YINCO.

G8 E. Lake 5i., Chlcage.

FANEErRG

If You Are In Farnest

in thestdy of Enpineering you want practical, clear
and reliable books on the subject, Spangenberg’s
Steam and Electrical Engineering cxactly ans-
WOrs your purpose, Writien by practical enginecrs,
and written so you can understand it. Price, £5.50.

See coupon below.

The Beginner

in Steam Engineering wanta answera to his
lu-*miunb relating to first principles, and these he
nds in Spangeaberg’s 1537 guestions and ans-
wers relating to steam engineering, a 102 page
book intended for beginners only. Price, Tae.

Sez coupon below,

To the boy or man whose jgnorance of Arithmetic,
flum whatever causc, prevents his advancement,

Spangeinberg®s Practical Arithmetie, Self -

ung 1,:-5111;Ipth*3 in casily understood form the
instruction he has previously misscd, With no
other teacher the learner is fitted (o make the cal-
culaiions and solve the problems required inindust-
rial pursulls and trades.  Pricc. Ghe.

See coupon below.

SPECIAL OFFER

The above three hooks sent postpald on
recelpt of .00, or in accordance with
agrecment sel forth on compon  helow,
If the books are not perfectly patisfactory
return them within tendays and et your
money bick.

COUPON. Cut out and mail to-day.

GrEo. A, ZELLER Book COMPANY,
7 5. Fourth St., 81, Louis; Mo,

I accept vour offer to send me, express prepaid,
thi above three books, price #.50, and enclosce §2.60
as first payment. The balance, $.00, 1 agree (o re-
mit in b cent monthly installments, moncy express
orider, Or slamps.

Name ...... P Ry P St e P
Streetor Bor NoO....ooooooeeean oo,
ity and SIEte.......ivoiiieaivasiva :

Please mention Popular Mechaniecs when writing Advertisers.




Nature’s Coffee Pot

MAEES COFFEE A HARMLESS DRINE.

Do you want to own a coffea pot that will separaie the
pure extract from the bitter and polsonous matter of the
coffes bean, leaving your cup of coffee as harmless as &
glass of water? Think what this means to you. You can
drink all the coffes you wish with none of the bad effects
that {8 g5 common to colfes when made {n the old
fashioned pot.

Wa wonld ke to tell yon all gbont @ Nat ure's Ooffes
Pot," ita wonderful workings and the clever way it trans.
poses coffee jnto & drink as healthy and bharmless as
water from a running stréam.

s Natura's Coffes Pot” 18 a plece of art, it Is madea from
the famous “Poillon Ware' with {18 many color tints of
glaze. Sells for $2.00. Send us your address for further
particulars.

POILLON POTTERY WORKS, woobiock i |

- The season is here to

MAKE MONEY

Get started early.
. $40 to $75
. A WEEH

Can Y& made with one of
| these

i.H'it,i!n.r'r'- Peanut Roasters
and Corn Poppers

——_|S. DUNBAR & CO.
16-18 No. Desplalnes Bt.
CHICAGO.

Catalog Free.

Learned by anyone at home. Small cost., Send 2-cent

slamp for particulars and proof.
0. A. SMITH,—3Box 8 2040 Enoxville, Ave,—Peoria, T1L

i SEE THAT BALL?

This New All-Metal-Ball-and-
Bocket-Bwivel-Joint HORN
CONNECTION will itivel
improve yvour PHONUOGRAP
or GRAPHOPHONE., Fita all
Edisons snd pew Columbias.
— Price bl centa posipald. —
J KRIELING & COMPAXY
Y —Inventors and Sole M f'rs,—
tCut 14 Bize) 855 N. 40th Ave., CHICAGO,
A SPEED DIAL showing how
fast your Phonograph runs given
free, if you send us your name

FREE &
Before You Invest

A dollarin an]rth!np: get my book “How to Judge Stocks,*
Ittells you all about everything you should know before
making any kind of an investment, either for alarge or
small amount. This book gives the soundest advice and
may save you many dollars. Send two-cent etamp for a
copy, do It now. If vou want to Reep reliably posted on
various kinds of Invesiments send 10 cents for § months!
1!.3,1?jacri]::liun to the Investors’ Review, Sample copy free,
ressa

Editor INVESTORS' REVIEW, 1461 Gatt Bldg., CHICAGO, I1I.
AGENTS WANTED Beii'soier: sut per cent proft
Write today for terms. F. R.tireene; 115 Lake Bt., Chicage

TIZ-IT |

Trade Mark

START A MONEY MAKING
SCHEME OF YOUR OWN

And here Is how it can be done. Let me ghip ¥ u one of
my Electric Floss Machines and you can Immed late-
Iy commenes furning sUGA K into DOLLA Ks—he:e
Is the proof,

tine pound of sngar costing 5 cents will make
16 hags of Candy Floss; at 5 cenis per bag yon
maike 75 cents protfit on every 5 cent invest-
ment—at thisa rate -yon can make your dollars
earn yon §12 each.

There i+ an opening in every Town and Cliy of th»
United States for some enterprising Man or Woman to
earn a gnod Income with one or more of my Candy Floss
Machines Frequently as much as $£30.00 a day has heen
made from one of these mach’ nes.

For forther particnlars, address,

SHAFFER CANDY IACHINE CO.
Suite 19, 245 Broadway, New York.

SALE OF PATENTS AND PATENT RIGHTS,

In order to render effective assistance to inven-
tors In placing their devices and machines before
manufacturers and patent investors we have estab-
lished a patent promoting department which will
be conducted on the following lines:

1. We will only undertake the sale and promo-
tlon of a limited number of new Inventions whieh,
in our opinion, seem to possess sufficient merit from
a commerclal standpoint to warrant the consldera-
tion of practical men.

2, We will only consider inventions which ean
be shown by models or samples.

4. We will only undertake the sale of patent
rights which are offered at reasonable prices or
terms, and preferably those which can be handled
on & royalty basis.

4, We will exhibit for not to exceed three
months, models and samples, and invite by letter,
cireulars and advertisements, manufacturers and
investors to examine same, furnishing interested
parties. with full particulars In each case.

5  Where desirable, we will send models or
samples to the manufacturer or other party who
may b interested.

. We will advertizse the patents placed with us
for promotion,

7. We will have suitable ecuts made and printed
matter prepared, [llustrating and describing the
inventions placed with us.

8 We will conduct all negotiations for the sale
of the patents placed with us, will prepare the
transfer papers and will take all necessary precau-
tions to protect the interests of our clients.

From our experience In such matters, we believe
the average expense for rent of suitable exhibition
quarters, advertising, printed matter, clerical and
other help, express charges and postage, will be
ten dollars for each patent handled, and this must
-be paid in advance.

On all saleg made hy or through our efforts we
will charge a commission of 10 per cent of the
amounnt accepted by the owper of the invention or

patent, such commission to be pald out of the
purchase price, whether the same be cash or a
royalty. If sale s made on a royalty basis, we

will attend to the collection of the amounts due.
We will handle an the terms named meritorions
inventions which have not been patented, provided
we are satisfied that patents can be obtained,
Popular Mechanics Patent Bureau.

WRITE FOR THE
MECHANICS CATALOGUE
BOOKS

POPULAR
OF 25 CENT MECHANICAL
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SHOP NOTES

This i1s Vol. Il in our Shop
Notes Series

228 Pages--667 Articles--Over
soo Illustrations

A Gold Mine of Intormation---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
of Popular Mechanics During 1905

“Indexed So You Can Find It”

Vol. Il Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. I.

200 PagesES Illust’s.

Contains Nothing Found
In the 1go6 Edition

Price 50 cents, Postpaid

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

For Sale by All Newsdealers

or address the publishers,

Popular Mechanics
JOURNAL BUILDING
CHICAGO

MACHINIST
LIBRARY

$] Monthly

Each Yolume is complete in itself and may be
obtained separately.

LIST
1. Rogers' “Drawing and Design.”" - $3.00
2. Rogers' *Progressive Machinist,”" =  2.00
3. Rogers' "Advanced Machinist."" . 2,00

READ CAREFULLY

The books composing ithe library are in-
tended to be: educational and progressing from the
simple to the more complex subjects; plain books
for those already engaged, or soon to be,in the prac-
tical application of the theory of mechanics: each
volume isa complete in itself, while progressive in
the series. The books are each supplled with a
ready reference index, which enables the guick uae
of thelr contents.

The volumes are strongly and handsomely bound
in black cloth, with titles and edges in gold; the
contain 1,24 pages, 1,244 illustrations, many of wh!cg
are full pages, with 3,000 ready references; they are
rinted on fine surface paper with large, clear type.
tach book stands 84§ inches in helght, and the three,
packed for HhiEmen twelgh over 74 1ha. No works
of equal value have ever been offered Lo the machin-
iste' and allied trades,and no one from the superin-
tendent and owner to the apprentice, can afford, con-
aldering the price and terms, to be without them.

The three volumes

DOLLA R wliilbe forwarded

poatpald to any read-

MONTHLY {, o forvian

MecmrANICSE who

gends to us one dollar and a written Emmmc (Bee

coupon below)to pay the balance of the purchase

price in six monthly installments of one dollar cach,
making §7.00 in all.

mmmmmnnSHIPPING DIRECTIONS mmmmm =

]
=

I encloss $1.00 tone dollar) to apply as first payment on
one st of

ROGERS" MACHINIST'S LIBRARY

which ahip at ence to the following address, all charges
prepaid. I hereby agree to remit by mail at the rate of
oneé dollar each month, the remaining six [6] dollars.
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| Mechanical
Engineerin
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 ewery case we prepay in full all mailing or express charges.

Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and
we will advise you how many subscribers will secure it. This is a very easy way to get the best books.

ENGINEERING

GAS ENGINES, With Instructions for Care and
Working of the SBame, By G. Lieckfield; translated
by Geo. Rlehmond, 120 pages: illusteated; 12mo.:
cloth. Price, $1. To which has been added full
directions for the management of oll engines.

TRACTION ENGINE ITS USE AND ARBUSE.
By James H. Maggard. Small 12mo.; cloth; illus-
trated. Price, £1. Revised and enlarged by an
expert engineer. Deals in detall with the prinel-
ples and parts of a traction engine; directions for
starting an engine; use of gauge, try cocks, pumps,
governor, slide valve, ete.; water supply; the boller,
ite ecare and management; methods of o good fire-
man; the engine; handling o tractlon engine. The
book Is teeming with practical points and sugges-
tlons put In very slmple language and very effective
manner. It shonld be in the hands of every man
who runs a traction engine. The farmer and cream-
ery operator, especlally, should not be without it.

HANDBOOK OF MODERN STEAM FIRE-
ENGINES. (Roper's Engineers’ Handy Book ser-
les.) Price, 33.60, The only book of the kind
ever published In this country. Contalng deserip-
tlons and illustrations of all the best types of steam
fire-engines, and fire pumps, injectors, pulsometers,
insplrators, hydraulle rams, ete.; and treats more
extensively of Hydraulics than any other book on
the market,

SIMPLE PROCESS FOR ESTIMATING THE
HORSE PFOWER OF STEAM ENGINES. By Hi-
win R. Keller, M. E. New edition. Price, Slec.
Contains  varlons  methods of  estimating  and
enlenlating the horse power of bollers and engines
and aseertaining the power requlred to run line
ghafts, individual machines, ete., ete

MODERN MACHINE SHOP TOOLS.
Vandervoort, Large Svo, 555 pages; 673 lllustra-
tlons; cloth. 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 Tools In a concizse and comprehensive
manner. Each tool I8 considered from the follow-
Ing points: First—Its construction with hints as
to Its manufacture: second—itg operation, proper
manipunlation and care; third—omomerous examples of
the work performed. A book In which the appren-
tice will find a thorough course of Instruction, the
mechanle a valnable manual of practiee and the
guperintendent and foreman many valuable sugges-
tlons. Im faet, it Is In all respects the most com-
plete, concise and useful work ever published on
the subject. Of incaleulable valuoe as a work of
reference. In 34 chapters.

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

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

WATER WHEELS. Ey A. B. Cullen. 63 pages;
38 dedac. anarta: oloth Prelea 282 OfF all the hoaoks

By W. H.

most practlecal. Treats of the constroction of horl-
gontal and wertleal water whesls,

COMPRESSED AlR: ITs PRODUCTION,
USES AND APPLICATIONS.,. By Gardoner D,
Hiscox, M, E. 4th edition, revised and enlarged;
820 pages: 645 1llustratlons; cloth. Price, §6.
The most thorough and comprehensive treatise on
the subject of compressed alr that has ever been
published. Well printed and substantial, No phase
of the subject i{s omltted. Is a complete compen-
diuvm In 36 chapters, valuable for reference and for
study., Contents: The physical and operatlve prop-
erties of ailr from a vacuum to its lHguid state; ita
thermo-dynamics; compression, transmission and
uses as a4 motive power in operation of stationary
anid portable machinegy In engineering, minlug and
manufacturing work; alr tools; alr lfts; pumping
of water, acids and olls; the air blast for cleaning
and painting: the sand blast and it work: and the
numerons appliances in which compressed alr Is a
most eonvenlent and  economiieal transmitter of
power for mechanleal work, rallway propulsion, re-
frigeration and the varlous uses to which com-
pressed air has been applied. Contalns a list of
patents on compressed alr from 1875 to date, and
40 tables of the physical properties of alr, its com-
pression, cxpansion and the volumes required for
various kindzs of work.

FELECTRICAL ENGINEERING FOR ELEC-
TRIC LIGHT ARTISANS AND STUDENTS. By
Blingo and Brooker. 346 [llustrations; 12mo. Prlee,
$3.00, This new and revised edition contalus all
dnta and formulae relating to thls branch of elee-
trical application.

ENGINEERS' PRACTICAL TEST. Actual size,
6x414 Inches: stif silk eloth. Priee, $1. A gulde
for all men in or about power plants. Indispensa-
ble to engineers, mechanles, machinlsts, firemen,
ete,  Tells how boflers and engines should be man-
aped. All abont gns engines, engineers' llcense ex-
amination questions and answers.

MECHANICAL ARTS SIMPLIFIED. By D. B.
Dixon, comp. 497 pages; actunl size, 8%x5% Inches;
illustrations. Price, $1.50. With an appendix con-
tainlng a thorough electrical department, an ex-
haustive treatise on ice making and a large collee-
tlon of miscellnneons practical examples. A thor-
ough and original reference book for architects, iron
workera. boller-makeras. contractorgs elvill and mee



BOOKS OF TABLES. BOOKS OF RECEIPTS

ROPPF'S NEW CALCULATOR. 200 pages,
Actual slze, HBx9% Inches. Cloth. Price, $1.50.
Pocket size, $1L.00. Buostains the same relation to
the commereial world that the new Century Diction-
ary does to the literary world, Fully abreast with

the age of alr ships, submarine boats and wireless
telegraphy. Designed for and adapted to the par-
tienlar wants of bankers, accountants, mechanles,
farmers, manuofacturers, merchants, miners, ete., ete.,
and must prove of incalculable value to them—un-
legs the book Itself ean ealeulate Its own worth
11':]51 it calculates almost everything that Is caleu-
e,

QUESTIONS AND ANSWERS. Based opon the
Standard Code of Train Rules. By G. E. Colling-
wood, Ed. Revised edition. 80 pages. Diagrams.
Cloth. Price, $1. Intended for use In the ex-
amination of tralnmen, The general rules, train
rules, train orders, and the whole handling of trains
Is set forth In so simple and at the same time com-
Erehenalve manner that a careful reading of the

ook will fit any one with sufficient knowledge to
meet anf contingency that may arise in the conduct
of a train. Endorsed by high rallway officials from
all sections of the country Every transportation
man should have a copy.

FERHIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Draughtsmen and Sun
Printers. By George K. Brown. 140 pagea Dia-
grams, Cloth. Priee, $§1. For architects, sur-
veyors, dranghtsmen, engineers and others who find
the reproduction of tracin a matter of everyday
NECPss tE. It embraces: The ferro-prussiate process,
toning blue prints, uses of blue prints; ferro-prus-
gite in tri-eolor work: the kallitype process; the
Obernettor process; the wranotype !:mems; prints on
fabrics, prints In dyes; heliﬁgrnghe Processes Com-
pared; preparation of hellographie papers, making
tracings for sun-copying: outfit for hellographic
printing; ferro-prussiate or white line on blue ground;

ellet or blue llne on white ground; ferro-gallic, or
Eiack line on white ground; brown llne on white

round: minor hellographic processes. A compre-
ensive little bibllography at the end of the volume
and an index add greatly to its value and Interest.

THE LOCOMOTIVE UP TO DATE. By Charles
McShane., 7496 pages. 280 illustrations. Cloth.
Price, $2.50. Covers the whole range of locomotive
construction and management down to the present
day, Inecluding its latest development and all mod-
ern appliances, together with a classifieation and
comparison of all kinds of 1acnmnt!*re? both simple
and compound. It is a book culled from the me-
chanleal books and papers of the world and so con-
tains all the really valoable information to be found
in a complete mechanical Ilbmrf'. Every subject is
fully illustrated and the deseriptions given of all
new deviees were prepared by the inventors them-
gelves, The contents inclode: Compound locomo-
tives: combustion: air brake; breakdowns; locating
blows and pounds; incrustation; injectors; inspira-
tors and boiler checks; glide wvalvesa; wvalve gears;
errors by the link motion; locomotive valve setting;
gteam Indieator: modern locomotives; extraordinary
fast runs; lubricators; metallic packings; general in-
formation; locomotive cnnstruetlun-ez‘ecﬂng depart-
ment; machine work; metric system; steam and air
gauges; compressed air: modern counter-balancing
and the history of the locomotive.

ONE THOUSAND POINTERS for Machinists
and Engineers. By Charles MeShane. 2342 pages.
187 illusteations. Cloth. Price, $1.50. Includes ar-
ticles from the best authorities on each subject.

Embraces the most modern and approved practice
in the constroction, care and economical management
of the locomotive. Written In plain language and
condensed form, no mathematical demonstrations
belng given or required.

JOHNSON'S HANDY MANUAL,
An authority on steam, hot-water heatin
tilating, plumbing and gas fitting,
erence book for architects, those in pipe trades,
engineers, janltors and those intending to install
or alter heating or plumbing systems, All kinds of
mweasurements arranged in tables. Fully illustrated
with cuts and complete working plans,

FIFTY-CENT SERIES

HANDICRAFT SERIES—A Series of Practical
éiganuuls. Edited by Paul N. Hasluck., Prlee, each,

L

BOOT-MAKING AND MENDING Including re-
pairing, lasting and ﬂnlshln% Illustrated. 179 en-
gravings and dlagrams. rice, 50¢. Contents:
Repairing heels and half-soling; patching boots and
shoes; re-welting and re-sollng; boot-making; last-
ing the upper; sewing and stitching: mnkﬁ:g the
hﬁ;;; knlfing and finishing; maklog riveted boots and
B .

Others of the set are:

HOUSE DECORATION.

Price, §1.
and wven-
A wvaluable ref-

Price, ble.

HOW TOo WRITE SIGNS, TICKETS AND
POSTERS., Price, Gle,
WOoOD FINISHING. Price bie,
DYNAMOS AND ELECTHIC MOTORS,
Price, 5ie,
C‘.EELE BUILDING AND REPAIRING. Pricee,
e

DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES, Price, b0e,
MOUNTING AND FRAMING PICTURES,
Price, ble.

SMITH'S WORK. Price, G0c

GLASS WORKING BY HEAT AND ABRA.
SION. Price, b6le.

BUILDING MODEL BOATS, Price, 5lc.

ELECTRIC BELLS: HOW T0 MAKE AND
FIT THEM. Price, 50c.

BAMBOO WORK. Price, Gle,

TAXIDERMY. Price, bic

TAILORING. Price, G0e,
PHOTOGRAPHIC CAMERAS AND ACCES-
SORIES, Price, boe.
OPTICAL LANTERNS., Price, 500
ENGRAVING METALS, Price, ble.
BASKET WORK. Price, b50c

BOOKBINDING., Price, 5lc,

BENT ITRON WORK, Price, Glec.

PHOTOGRAPHY. Price, blc.

UPHOLSTERY. Price, ble.
READY SHORTLY,

LEATHER WORKING. Price, 50c

HARNESS MAKING., Price, 0c

SADDLERY. Price, 50c.

TECHNICAL INSTRUCTION, Important new
gerles. Edited by Paul N. Hasluck. th numerous

illustrations of the text. BEach book contains about
160 pages. Crown Svo. Cloth. Each, 51
PRACTICAL DRAUGHTSMAN'S WORHK. Price,

$1.

PRACTICAL GASFITTING. Price, §1 8
PRACTICAL STAIRCASE JOINERY. Price, $1.
PRACTICAL METAL PLATE WORK, Price,

1.
Pﬁl&GTICAL GRAINING ARKD MARBLING.

Price, £1.
OTHER VOLUMES IN PREEPARATION.

SPON'S MECHANICS' OWN BOOK. 702 pages.
1420 {llustrations. Half leather. Price, $2.50. (§eu-
eral method of treatment of each sabject is first,
the rew materlals worked upon, Its characteristles,
variations and sultability; secondly, the tools used,
the sharpening and use; thirdly, devoted to typical
examples of work te be done, materials and how to
do similar work. Nearly all of the mechanical
trades are here Included and some of the profes-
sions,

— —
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VAN NOSTRAND SCIENCE SERIES. 16mo.
Boards. GB0c, each. Amply illustrated when the
subject demands. Put up in a uniform, neat and
attractive manner. Subjects are of an eminently
seientific character and embrace a wide range of
toples, The following citations may be noted as
types of this notable set:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS. R. Armstrong, C. E. 3rd American
edition. Revised and partly re-written, with an
appendix on “Theory of Chimney Draught,” by F.

Idell, M. E.
STEAM BOILER EXPLOSIONS. By Zerah Col
Revised by Prof. R. H. Thurs-

burn. New edlitlon,
ton. Price, Glc,

FATIGUE OF METALS UNDER REPEATED
STRAINS. Price, H0c. With Various Tables of
Results and Experiments. From the German of
Prof., Ludwig Spangenburgh, with a preface -by
El Tt Shrlﬂl’l". ﬁl M.rl

TRANSMISSION OF POWER BY WIRE

ROPES, Price, 60c. By Albert W. Stahl, U. 8. N.
Second edition. Revlaﬂi

TRANSMISSION OF POWER BY C0OM-
PRESSED AIR. Price, 50c. By Albert Zahner,
M. E. New edition in press,

GAS-LIGHTING AND GAS-FITTING. Speclifica-
tions and Rules for Gas-Piping. Price, 50c. Notes

on the Advantages of Gas for Cooking and Heating,
and Useful Hints to Gas Consumers. 2nd edition.
gegrltteu and enlarged. By Wm. Paul Gerhard,

TWENTY-FIVE CENT SERIES

STUDY OF ELECTRICITY FOR BEGINNERS.
Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, Wiring, and
to all Branches of Electrical Work. By Norman
zﬁghneider. 54 [llustrations and 6 tables. Price,

c.

DRY BATTERIES. Especlally adapted for Au-
tomobile, Launch and Gas Engine Work: Medical
Coils, Bells, Annunciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposes
requiring a good battery. 30 illustratlons, 25e,

MALL HELECTRIC MOTORS. How to make
and use them, incloding design, examples of small
motors and theilr applications, speed controllers,
starters, fuses, ete. 48 illustrations. Price, 2be,

SIMPLE SCIENTIFIC EXPERIMENTS, How
to perform entertaining and Instructive experlments
with simple home-made apparatus. 59 illustrations.

MODEL BOILER MAKING. Contains full in-
structions for designing and making Model Station-
ary, Marire and Locomotlve Bollers, Fully illus-
trated. Price, 26c.

METAL WORKING TOOLS AND THEIR USES,
A Handhook for Young Engineers and Apprentices.
Shows how to use simple tools required in Metal
Working and Model Making. Ilustrated. 25c,

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first Introduction to the study of the Locomo-
tive Engine, their Deslgn, Construction and Erec-
tion, with a short eatechism. 26 illustrations. 25c.

ACETYLENE GAS, HOW T0O MAKE AND USE
YT. A practical handbook on the uses of Arcetylene
Gag, sultable apparatus for its generation, hints on
fitting up, ete. 34 illustrations. Price, 25c,

JOINT WIPING. Practieal hints on, for begin-
ners in plumbing, deseribing in detail the varions
operations and fully illustrating them from actual
work. Price, 206c,

WOODWORK JOINTS, Iow to make and
where to use them. Mortise and tenon joints, lap
joints, dovetail joints, glue joints, scarfing joints,
cireular work, with 137 illustrations, Price, 25c.

DIAGRAM OF THE CORLISS ENGINE. A
large engraving giving full particulars. Explanation
of figures, 13x19 In, Price, 25c,

ELECTRICAL CIRCUITS AND DIAGRAMS,
Illustrated and explained. New and original draw-
ings comprising Alarmeg, Annunciators, Automobiles,
Bells, Dynamos, Gas Lighting, Motors, Storage Bat-
terles, Street Rallways, Telephone, Telegraph, Wire-
less Telegraphy. By Norman Schoelder. 25c.

tleal handbook for students, apprentices an

HOW TO INSTALL ELECTRIC BELLS, AN
NUNCIATORS AND ALARMS, including Batterles,
Wires and Wiring, Circuits, Bushes, Bells, Burglar
Alarms, Fire Alarms, Thermostats, Annunclators,
and the Locatlon and Remedying of Troubles, By
Norman Schoeider. Price, 26e,

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE, By John
Lord Bacon, Instructor in Forge Work, Lewis In-
stitute, Chieago. 262 pages. Cloth. Price, tl.ﬁﬁ.
Contents: General description of forge and tools;
welding, ealculation of stock for bent shapes; up-
setting, drawing out and bending; slmple forged
work; caleulation of stock and making of general
forging; steam hammer work; duplicate work; man-
ufacture of iron and steel; tool-steel work; tool
forging and tempering; miscellaneons work; tables,

LOCOMOTIVE OPERATION, By G. A, Hen.
derson. 536 pages; illustrations. Cloth. Price,
£3.50., The object of this work i8 to give a com-
plete and systematic diseunssion of the theory and
practice of locomotive operation with the results
aecomplished and the effect of the actlon upon the
various parts, as well as the amount of fuel and
water needed to perform such needed work, rather
than an exclusive treatise upon the mere manipula-
tion of the machine. The order of contents Is:
Inertin, steam acilon, resistance, slipplng, braking,
gteam capacity, haunling capacity, water consump-
tion, fuel consumption.

TEXT BOOK ON ROOFS, By Mansfleld Merrl-
man. Part I. Sixth edition rewritten and enlarged.
326 pages; illustrations. Cloth. Price, $2.50. The
contents include treatises on stresses In roof trusses,
highway bridge trusses, rallroad bridge trusses,
miscellaneons trusses, deflection and internal work,
historleal and eritical notes,

WIRELESS TELEGRAPHY. By A. Frederick
Collins, 600 pages: {llustrations. Cloth. Price,
$3. Describes the hlstory, theory and practlee of
wireless telegraphy in an way to rouse the enthusi-
asm of the layman, as well as the professional. A
happy regard for details and minor points makes
the whole a remarkably eclear and interesting ac-
count of the Science.

MODERN ELECTRICITY. By Henry and Hora.
355 pages; 150 {llustrations, Cloth  Price, §1.
Thoroughly accorate and scientifie in Its explana-
tion of X-rays, wireless telegraphy, radium, trans-
mission and distribution, power statlons, wirlng,
and written in unlain English. An essentiall p{‘ﬂﬂ*
elec=
trical engineers,

ARITHMETIC SELF TAUGHT. By Spangen-
berg. 228 pages. Price, 55c. Undoubtedly the best
book published for students of arithmetic. Do not
despair because through neglect you have forgotten
what youn once knew about this branch of math-
ematics. This new method requires no teacher.

YOUNG ENGINEER'S GUIDE., New editlon re-
vized and enlarged. 254 pages; illustrations, Price,
21, Covers the entire subject of eare, management,
operation, repairing, engineer's license and wvarlous
points of equal importance, and is endorsed by lead-
ing englneers in all parts of the cocntry.

HOW TOo RUN ENGINES AND BOILERS, By
B. P. Watson; illustrated. Price, $1. Written In
plain language and well adapted for use as a texts
book by the engineer and boller maker,

MODERN C AGE ARCHITECTURE. By
M. B. Adams. Large quarto; 79 pages; illustrated.
Cloth. Price, $4.50. Contains an introducto 8-
say on cottage building and notes on the subjects,
illugtrated from works of well known architects.

UNTECNICAL ADDRESS ON TECHNICAL
SUBJECTS., By James Douglas, 90 pages. Cloth,
Price, 81. Contents: The characteristics and con-
ditions of the techmical progress of the nineteenth
century; the development of American mining and
metallurgy and the egtdpmpnta of a training school;
wastes in mining and metallurgy.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



EVERIDODY has heard of the WHOLE DAM FAMILY

We will send this picture by

defgr 112 PVARLAL

=l s R A

THE MODERN PICTURE CO., - 333 Jackson St., - ST. PAUL, MINN.

mail, size 101 by 151 inches
in 3 colors for 28§ cents in
stamps or silver. The fun=
niest picture out. 25,000 al-
ready sold. This is the orig-
inal *Dam Family''in colors,
which has been imitated and
copied but mever equalled.
Can offend nobody=-A good
| wholesome funny picture that
| is bound to raise a big laugh
= -~ wherever shown, Address

EDISON'S SHEET METAL PERFORATOR.—
Ag Indieating the versatility of Thomas A.
Edizon we show a cut

8- of an invention upon
F,rT_“.‘».I_'_1 which he has recently
'};'J TR obtained a patent. The
i device is for perforat-
J.,O‘; ing sheet metal and
h“.’;;{f_'_ﬁ‘(i. consists of two pairs of
- “'-;nr opposed Tolle between
& bl .'J‘:-' which the metal passes.
¥ i @ The burrs formed hy
TR the first set of rolls are
et upset by the second

get of rolls thus form-
ing evelets around the openings., The machine fs
extremely simple and was probably designed by Mr.
Edison to do some speeial work Iln his laboratory,
but nevertheless it can be used wherever it is de-
sired to punch holes in sheet metal.

ik e
r—

T SUBSTITUTE KEROSENE FOR GASO-
LINE.—A patent has just been issued to a Chiecago
inventor for an appartos which is =aid to take or-
dinary kerosene and convert it into a gas which has
all the properties of a gasoline gas, This means it
can be used for lighting and power for all purposes
for which gasoline Is now employed, The apparatus
iz simple and inexpensive, and can be attached to
a lamp, or motor. We are Informed that a mixture
of kerosene vapor and alr is passed In contact with
a red hot tobe of catalytic materlal and the heavy
oil particles are acted on chemically and broken up
into lighter compounds and these possess when mixed
with air all the essential and desirable qualities of
a gasoline-and-air mixture.

Contracts Wanted

At Reasonable Prices

Expert Model and Die MaKking
METAL SPECIALTIES MANUFACTURED

Punch, Press and Berew Machine Work, Brass Finishing, Oxidiz-
ing, Nickel Plating, Enameling, Thirty years’ exparience.

JOHN OLDFIELD, 937 North 41st Court, CHICAGO

Three ara two game roosters

FIGHTING ROOSTERS

Mystify and amuse your frienda.

with real feathers; they fight to a
finish, and are always ready to
fight, The secret of their move-
ments is only known to the oper-
ator. Will last a lifetime, 10ca
pair, 3 pairs for 25e. Post paid with
novelty catalogand asnrprige premiom free with every order.

W. H. MILLER & CO0., 739 E. 4th St., 5t. Paul, Minn.

= . ':-.___ . AL L
TYPEWRITERS i
SO AN the Standard Machines S0LD or REXTED ANY.
WHERE ai HALF M'F'R'S PRICES, allowing RENTAL
TQ APPLY ON PRICE. SBhipped with privilege of
examination. [F Write for Illustrated Catalog
TYPEWRITER EMFORIUM, 202 LaSalle Bt,, CHICAGD

NEW SAFETY RAIL —Intended to do away
with joints and save In renewals is being tested.
The entire welght s 76.29
bs. per wvard, of which
the base welghs 53.85 1hs,
The upper, or wearing,
section is of higher grade
gteel than the basze, and
can be removed and re-
placed without disturbing
the alignment. It is be-
lievedd that both =sections
would rarely, {if ever,
break at the same time,
and that the lower sec-
tion would hold the other in place and prevent
wreckage,

LITTLE GEM

CEMENT BRICK MACHINE

Capacity 120 per day--one man--brick
tamped face down any design, makes thres
at o time. Ouotfit inclodes 3 plain dies, 1
Rock, 1 octagon, 1 Hoond Corner, 1 Rope
Face, 1 eirele plate for column -- MOLDS
for Oap and 8ill, base ball and baluster,
Fluted Columns, ete,

A. D, MACKAY & CO., - 84 Washington St., « CHICAGO, ILL.

“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Relinble Sparkers om the
Market.

Take the Place of Batteries.

JumpSparka:EI:

FOR ALL PURPOSES

Bingle. Doubla, Triple and Quad.
rople for Btationary Engines and
Automobiles. Guaranteed In every
particular. Fine Vibrator.

SEND FOR OATALOGUE B,

THE KNOBLOCK HEIDEMAN MFG, COMPANY

EOUTH BEND, IND.




-y Sarfa s IFELFINE- B I

can be made by becoming a magi-f:mn1
or gleight-of-hand performer, I have,
as a Society Entertainer, made as high
as gl a week, Undermy direction, I
can show you how you, a8 a beginner,
can make g0 Fur week, 1 have been
teaching this art by mail for years.
Ido not teach toy tricks, but only
tricks representing the high-
¢8t type of the magicians
art. As a3 money-maker and
soclal accomplisfiment, the ma-
gician's art Is incomparable, 1
will send you m hook, “MYS-
TERIES OF MAGIC” free. Also,
Lo convinge }uu that my mail
course Is a success, I will send
you afree irick. Write today.
THE AMBEACH CO. is of international reps-
tation. Capita | 350,000,
THE ANSBBACH CO,,
Depi. 35, HILLEBALE, NEW JERSEY

WANTED

Good Patents and Patented Specinlties of all kinds;
sales agents established everywhere; inventions pro=
moted; Patents bought and sold.

F. N. GILBERT
as l::mrt t St., - nnrsn.n.u‘rnu. N. Y.

2% Each
-.m:l l':hrl] War Relica and
ur n- ur ﬂuu (él?rnaf-'l
WIITI FOR .ﬂl'l‘.lml.ll
Walsh’s Sons @ Co.
297 Passaic St., NEWARK, N. J

BIIIII'I AIR-IT*S CHEAP 205

nnnuu 8956 Barrels of Alr to one gallon of
Kerosene. Penny fuel, barns like gns, hottest
fire, won't explode, ssves work aod fuel bills, Ra
conl, m:l-ud. dirt, sshes—no wick, no valves
operated, handsoma,dorable. d'ual
heater I'urr lnuln. office, store; no
slpu or fl rtable, also aplep-
Z did eoaker, h- er. 185000 Harrf-
somn Wickless, Valveless O0l.Gag
anid Alr Burners sold one month,
AGENTS Wlnmd—g#ﬂ Weekly.
'lireltelluﬂ ONEY M K. Guar-
nll sizes, sant anywhera, 8%
o 4-.; trinl offer, Addr:..
B £ Clnclunail, Ohls,

erﬁ'.mﬂﬁ M

Men and women (o demonstrate and

WA H T E D advertise. Salary 83.00 per day, Ex-

penses advanced. Tdeal Shear Co., Dept. 562, Chleago.

By Frederick Benjamlin.

The examination of n recent issue of the Oifficlal
Gazette of, the United States Patent Oifice shows
some interesting facts, Of a total of 615 patents
issued In one week, 200 or more than one-thired,
were asslgned In part or in whole to manufacturing
companies or Individuals for valuable conshileratlons,
before the patents were fssued  from the patent
office,—that is to say, the records showed that In-
terests were assigned and the assignments recorded,
in that number of patents, It Is, of course, more
thian probable that other Interests wore assigned
in other patents withont baving the asslgnments
1ecorded, or In some ecases leenses were Issued of
which no record wns made,

An analysis of the patents sold shows that
ptents on electrieal deviees  were asgsicned, of
which the General Eleetric Company seeured 14,
while the Westera Electric Company and the West-
inghouse Companpy secored only one each. ©Of the
patents sold, 16 were for hardware novelties, iu-
cluding loeks, 15 were on Improvements In rallway
appllanecs amd ears, 14 related to garments, textiles
or textile machinery, 10 related to the manufacture
of articles from glass, 9 were on lmprovements in
firc-arms uml projectiles, and 8 were for recording
and welghing deviees, such as eash reglsters and
seales: & were for improvements in typowrlters, 6
related to automobile parts and 12 covered fmprove=
ments In bellers and engines of different kinds and
s,

As many

25

patents are not sold untll after they
are Issued, It I8 safe to assume from the above
showing that about 50 per cent of the patents
granted are disposed of by the Inventors, elther in
whaole orf Inm part, for valuable consideratlons, vary-
Ing from small sums to many thousands of dolluare,
Some of the purchasers of patents for the week noted,
were the American Can Company, American Toboeco
Company, American Pneumatle Service Company,
Internationnl  Harvester Company, Driggs-Seabury
Company, all of which are very large concerns,
showlng that It is the policy of the largest manu-
facturers of machinery, notwithstandlng the foect
that they control, by reason of thelr combinations,
the greater per eent of  trade, to st depend
on patent rights as means of keeping thelr hold on
the markets of the world,

Hardly a week passes that does not disclose the
gale of from three to a dozen patents to the Gen-
eral Eleetrie Company. The American Can Com-
pany Is also a liberal buayer of patents, o8 well as
the Imternational Hoivvester Company. .

s

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

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

ments of -



TiTAQL 19 ATAQD.
The Eyes of the World Are Upon Her

THE HOME-BEEEK ER wants to know about he
“Matchless” Climate and Her Oheap Landa, " .
Her

THE INVESTOR wants to know about not onl
Oheap Land and Lew Taies, but as well, Her Wealth of
Mine ond Forest, and this is to lot you know that

The International & Great Northern

Texas' Greatest Railroad

traversns more than a thousand miles of the Cream of
Texas' s, latent and developed, and that yoo may
learn more about the GREAT 1. & G. N. COUNTRY b
pending & 2-cent atnmﬁ for a copy of the ILLUSTRATO
AND GENERAL NARRATOR, or 25 cents fora year's
file of same, or by writing

D.J, PRICE, G.P.&ET.A.. LEG.N. R. K.
Palesaline, Texaa

In many eases the patents purchased by these
coneerns are not used, that 18 to say, the inventlons
corered by the patents are oot manufactured, but
the patents are bought and held simply to prevent
competitors from placing the inventions on the mar-
ket and creating competition that might be expen-
sive to meet.

In most of the European eonntries, the law pro-
vides that if a patented invention is not placed on
the market within two or three wears after the
patent is granted, the patent will become forfeited,
and this is a wise and just provision, because the
theory of the patent law iz that the Inventor gives
the public the gse of hiz =kill and ideas as shown
In his inventions, In consideration of a certaln profit
or rovalty te which he has an exclusive right for
a period of 1T years,

The grant of a patent by the government = not
based on admiration for the skill and ingenunity of
the Inventor, but on the theory that if he is en-
couraged to excrcise his =kill and inventive ahbility,
the publie will get the benefit of it in the way of
fmproved or cheaper products,  Therefore, the buy-
lng up of patents on usefol devices and machines
which are never permitted on the market, is sub-
virgive of the basie prineiples of the patent laws.
It is evident that the time is coming in thiz country
when the patent laws should be amended in this
particular and possibly In some others.

It has been urged by many inventors with some
show of foree, that when the government issues
a pateat which reecites on its face an exclusive grant
to the patentee to make, use and to zell the thing
covered by the patent, that the government shonold
back unp its grant by lending to the patentee with-
out expense, the proeess of the TUnited Stutes courts
for the porpese of enforeing protection under the
patent sgainst those who infringe it.

It is true that the United States courts are favor-
ably disposed towanrd a patentes as agalnst one who
knowlngly infringes the patent, but it i= also trne
that the expense to which a patentee Iz placed In
establishing bis rights under his patent, 18 altogether
too great, and It is Epowledge of this fact, coupled
with the knowledge of the financial Inability of
many patentees, that eanses some manufacturers to
wilfully invade patents 1o which they have no
shadow of right.

If the Inventors who are seattered throughout the
ecountry would combloe in efforts to obtain remedial
legislation In the respects mentioned, there s no
doubt but they would obtain the hearty co-operation
of members of the patent bar and of the great
majority of manufacturers who have hailt up their
business largely on the wvalue of patented inven-
tions which they have purchased, and that congress
would be moved to grant rellef. No more effective
method counld be devised for eurbing the unjust
encroachments of the trosts than amendments to
the patent Ilaws along the lines above surgested.

Iron Mountain
Route

Has Territory Along Its Lines Which Offer

Rare Opportunities

For the Investor and Homeseeker

The Railroad That Carries
You Through the Heart of

ArKRansasanalLouisiana,

The Two Great Agricultural and
Timber States,

Where the Soil Is Rich, Deep
and Productive.
Prices Reasonable
- Low Settlers’ Rates

For full Information and descriptive literature,

aadress H, C. TCWNSEND,

General Passenger and Ticket Agent, « ST, LOUIS, MO,
ELLIS FARNSWORTH, D, P, A,, 186 Clark 5i., Chlcago, [il.

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

YALI00 & MISSISSIPPI VALLEY R. R,

For full information and descripflve pamphlet, address

J. C. CLAIR

Industrial Commissioner
i1 Park Row, - - - Chicago, IIl.




HAEUMATISM

CURED
WITHOUT MEDICINE -

External Remedy Discovered Which Cures
Through the Feet by Wonderful
New Method.

The Makers Want Everyone te Try

A $1 PAIR FREE

Don’t take medicine for Rheumatism, but send
your name to the makers of Magic Foot Drafts,
the great Michigan discovery which is curing
everylkind of Rheumatism without medicine-
chronic or acute—Muscular, Sciatic, Lumbago,
Gout, etc., no matter in what part of the body.
You'll get the drafis by return mail. Tf you are
satiefied with the relief they give, send us one
dollar. If pot, send us nothing. You Decide.
TRADE MARK . % Mngiu Foot Drafts poe-
— | sese the remarkable

=
ol s power to compel the sys-
E’i'% htem to j,fie[]d down
1y 4/ through the great foot

' “" pores the impurities

which cause Rheumatism, curing where every-
thing else has failed. They are even curing cases
of 30 to 40 years’ standing, They will cure you.
Send your name today to Magic Feot Draft Co.,
151 Oliver Bldg., Jackson, Mich, Our splendid
new book (in colors) on Rheumatism comes free
with the Drafts. Send no money—only your
name,

Write today.

ALLING HAIR

of your dizepse
ing whatyou are tryn
Austin, the celebr; 1l send yoir mheo—
L] -
lately fren a disgnoesis of your cace, a booklet an care of the
3} [ hich be will pre.
lose T postage and weite to-day

95 MeVirker's Bidin Chicngn Il

GET MONEY-IDID-GOT $302

weekn dolng plating, writes M. L. Smith of Pa,

(used small outfit), Start as Smith did—tbat's [T .

hundreds alresdy 0 arted—now oues dsily—money eaming In

i =goods going out. Feople everrwhere have Lablewnrs
mhn, jewelry, eto., for the “@ray Plating Man.

al outfiia, all siges, heavy plate, ars

anteed, pore gold, silver niskis metal plativg,
uml to mew goods Intest prosess, Iaught frea
 quickly, experlence onnec all easy,
#ecrets exposed. (hwn and Hoss s Luﬂnm
sthome or iraveling all or part time that
ays B15 to 60 weekly. Write today
dreds Iru-‘r:nl'mu successfnl sgrnis—frea

onsumptfion
: Book

This valuable med-
feal book tells in
plain, simple lan-
gFuage howConsump-
tion can be cured in
d your own bome. If
! you know of any one
suffering from Con-
sumption, Catarrh,
5 Bronchitis, Asthma
I or any throat or lung

tronble, or are yourself
afflicted, this book will help you
toacure. Even if vouare iothe
advanced stage of the disease and feel
there is no hope, this book will show you
how others have cured themselves after sll
remedies they had tried falled, and they be-
lieved their case hopeless.

Write at once to the Yonkerman Consum=
ption Care Co., 537 Water St., Kalamazoo,
Mich., and they will gladly send you the book
I:,r return mail free and also a generous sup-
ply of the New Treatment, sbsolutely free,
for they want every sufferer to have this
wonderful cure before it is too late. Don't
wait—write today. It may mean the saving
of your lite.

"SOCKER"” FOOTBALL—The appalllng lst of
19 deaths and 132 serious accidents during the
American football season of 1805, has ecalled forth
the demand from press, public and college presi-
dents, for an immediate and radical change. *‘Socker”
foothall is suggested as much less streonous. It is
playved as follows:

As in the Amerlean game of Rugby, eleven men
constitute a team. The ordinary fleld Is 130 yards
long—twenty yards longer than that on ‘which
American college teams play—and 100 yards wide.
For championship games the size of the field is
sometimes deereased. The duration of play Is 90
minutes, divided Into halves, with five minutes' rest
between halves. The game opens with a place kick
fromn the center of the field. The opponents must
not approach within ten yards of the ball until it
Is kicked off, nor can any of the plavers on elther
side pass the center of the fleld until the bhall is
kicked off. After a goal is scored the losing slde
kicks off, and after the change of ends at half time
—the  beginning of the second half—ithe ball s
kleked off by the opposite side from that which
originally kicked, which is all very similar to the
Awmerlcan college game,

A goal Is scored when the ball has passed between
the goal posts under the bar, not belng thrown nor
carried by any player of the attacking =side. Here
is where the great difference to Amerlean Rughy
is shown, The ball must not he earrled apd must
only be advanced by kicking, This makes the game
open, and, from un English point of view, much
more spectacular and not nearly so rough as Rugby.

The goal keeper ean, within his own half of the
ficld of play, use his hande, but can not carry the
ball, MNeither tripping, kicking, nor Jumping at a
player Is allowed. A plaver—the goal keeper except-



New Book
This splendid book
is compiled from the
best authorities In the werld,
Ezxplains how electricity, Noture's

greatest remedy for human ills, the
wonderfully mysterious “'Life Force,"
a3 supplied by inexpensive batteries curesa
Rheamatism, Dyspepsia, Insomnia, Liverand
Kidney Trouble and all nerve affections and
diseases due to poor circulation. Explains how
to enjar the famous electric baths and beauty
and health massage at home at little cost.

“Tha h-.tt-er: has helped me more than all medicine 1
ever used, Wm. B. Jones, Excelsior, Minn.

] recelved your Electric Battery O, K. It was fat above
my expectations.

woild do justlce to the machine.
Chas. W. Moore, ft. Louis, Mo.

Our free book also lists the latest Improved Batteries
Epcrlm #1.95 to 819.60), which we gend Prepald, and allow
0 days free trial. Write today for our free book,

DETROIT MEDICAL BATTERY COMPANY,

CURE YOURSELF BY
ELECTRICITY

Illustrated From Life

1 am unable to frame words of pralse

Sent FREE to All Who Write

TEN D.IY‘; FREEE TEIAL

F’“""

Every Home Bhould Have a Womoe 'Bﬂtnrjr,
162 Majestie Bullding, Detroit, Mich-

pretense, por can he use his hands to hold or push
dn opponent.

After the kick-off, if the ball goes over the touch
line—side line—a player of the opposite gide to that
which played it ont tosses it high over his head
back to the field from the point where it crossed
the side llne, and it I8 agaln In play and can be
advanced by either side,

When a player throws the ball in from touch, any
player of the same side who, at such moment of
throwing in, 18 nearer to his opponents' line, 1s ount
of play, and may not touch the hall himself, nor in
any way whatever interfere with an opponent until
the ball has been again played.

When the ball is played behind the goal line by
a player of the opposite side it is kicked off by any
of the players behind whose goal line it went.
Duaring this kick-off an opponent is not allowed
within slx yards of the ball

Players are not allowed to wear metal plates,
projections, or gutta percha on thelr shoes or shin
guards, and the cleats on the shoes must be flat and
not less than half an Ineh in width. Any playver dis-
serned with nparrower, gharp cleats s Immediately
removed from the game by the referee,

The referee declides all disputed points and In ad-
dition acts as timekeeper. In the event of any un-
gentlemanly behavior on the part of any of the
players the offender is cauntioned, and if the offense
iz repeated he is removed from the game. The
referee also has power to suspend the game when
he seps fit and to determine the game by reason
of darkness, interference by spectators, or from any
other canse that he may decm necessary.

The linesmen decide when the ball is out of play
and assist the referee in carrying out the game in
accordance with the laws,

F R E Bend 10 centa
for sar lllas-
trated magailss one Fear of
trial aod wa will i your

s, -
9 N I BIG MAI
‘ ¥ samaln THE AGENTE: Dl-

CIRECTORY free.  You will got hundreds of Fres Sam

Yo avery description, such as Medlcine, Books,

trires, Noveliles, Magnsines, Curds ., Housshold ..lmlnl.u-
e bl ever the UL B, You willalss get the oon-
temtgof HIX ROOKE FREE sa follows: How to Hypoo-
fize, Art r||'|r- Muklng, ﬂl.ljlll-lﬂ'ul'l.lll.'l'ﬂl]n.; How
b it Bledi,  Bleck Art, Mormenism DON'T
MIBS T 1% OFFER. Write today and sticloss 10 cants,

THE GEM, Buchanan, Mich.

Washington Stop-Over
On New YorK TicKets

Purchasers of first-clasa tickets to Philadelphia or New
Yorkoverthe Pennsylvania Lines may have themrouted via
Washington for the asking, permitting ten days' stop-over
at the Natlonal Capital and Baltimore without additional
fare. Throungh sleeping car for Washington leaves Chi-
cago at 11 a. m. and 515 p. m. For further partieulars in-

uire of
""" €. L. KIMBALL,

Asst. (General Passenger Agent, Pennsylvania
Lines, Room 22, 2 Sherman St., Chicago, IIl.

Men to

PER MONTH. Expenses advanced,
78 iravel, post slgns and leave sgamples. Address

ROYAL EUPPL'I’ CO., Dept. Sﬁl Mll.nl!in:t CHICAGO

]

Cﬁ’ Never Fails 3“"_9?09.

Thiu Httl devios isa most wonderful thing for parsons whoss faos

# full of blackheads, Bimple and oasy to operate and the only sure
uu.na. B p.'limng directly over the black-head, then withdrawn
brings :ie away. Neverfails. Takes them out around
the nosa nnd all purtl of the face. Bent postpaid for twenty-five
conts. Other neeful lrticlu ﬂnh.lma and illustrated circulars

free. Agents wanted.
H. BURGIE & CO.. = G-lntnl Bank Building. - CHICAGO. ILL.




e el _——

For magnetizing, giving
light shocks, and other ex-
periments, with key for clos-
ing and break-
Ing the cur-
rent, nr e r -
ates th
wet or |:Ir},r

=3 battery.

25(:

Postage, Tc.

ELECTRIC MOTOR, 75c.

An entirely new design. Ronae
with o wet or dry battery. Has 2-inch
armature, wrought iron field mag-
net, pulley, ete. 76 conts; packing
und postage, 15 cents.

Catalogue Free,

Artesian Electric Co. - 744 Artesian Ave., Chicago

ELECTRIC RAILWAYS

Dynamos : Motors : Gas Engines

==

Oomplete Working Models, also ﬂustln and Parl'.s. Every-
t.hln.ﬂp]:[ur the Amatenr Electrician. 'Eeud for Gatnl:isnu%

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

For the Amateur Electrician

Armature Discs, plain or slotted, allsizes
(1] e

Commutators. any number divisions
Commutators and Mica <y
Armature and Field Wire o,

All dynamo and motor parts, either standard or made
especially for you. Build your own machine.

Send Stamp for Catalogue.

STAR DYNAMO CO0., Jeiferson City, Mo.

MHere you are boys. A meldalllon pin of Foxy
Fox' Grazlps, beauilfully snsmsled ln colora  Every.
ona w1l notice it on your lspel sod ry to gei &
cloter loak at . All you nave io d) s to ﬂJ-i the baw be=

] Foxy G will finlsh
GRANDPA'S &bt 2
wtream of waler &ll over ths

Iurln.L-lll!-rq one. WLl sqialrt S0 feet, Cireabeit jeke oul, Order

one today and fool all your frisnds
Bent posk pald for 10 cents, or two for LITEST
25 pents, with our novelty catalogue of

bargains.

AMERICAN SUPPLY CO,,

534 E. Minnehaha §t., St. Paul, Hil'll'l_

EVERY BOY
Hls Own Toy-MaKer

It"tells yon how to make a Steam
Engine, & Pho phie ﬂlmﬁrn.
& Windmiil, n- loroscope
Flectrical machine, & 3ahn.niu
Battery, an Electrio Tel ph.
an Ela-ctr::t}‘plnﬁa ﬂ;arn
N . A Aolion -rr.

agic Lantern, an
Bnglu of ﬁ'l'Elgl kind, :trm:n alittla
:-huwho:: i, ]'I ach ncrnari

ow make

Pa.r-e:r Toys, Masku.wéard Racks,
2 Cins, m);:fw Hrrum Bown
Arrows, Guna, Blings,
Btilts, Filhm.g Tackle, 'E.n.hbit. and Bird Traps, and many
other things, and all is made ao pll.tu. and simple that an
ho:r caAn na.azf; mako u.n;.'thm% described. The whole isil-

lustrated with mors than %00 handsome illustrations. This
is n great book and you should not be without it, Price
only 10 cents, postpaid, 3 for 25 cents, Address

WESTERN SPECIALTY GO., 333 Jacksonm Street, St. Paul, Minn.

BOOR

-—FOR ——

BOYS

“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys' Department of Popular
Mechanics, Fully Illustrated. Instructions are
“Written so you can understand it.”

25

Cents

25

CONTENTS

HOW tﬂ Mﬂ.]ﬁ! E Pll[li"l' Hﬂﬂt!l!lllIl‘lllilJllll-l'
How to Manke 71 Barrel Boat. .. ..o ceeseenneasscns
How to Make a Water Wheel. ..o iieviiinnsanna
How to Make Your Own Fishing Tackle........
Temporary Camps and How to Build Them.
Fermanent Camps and How to Build Them
How to Bulld an Imitation Btreet Car Line
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CHICAGO = HANSAS CITY,
CHIGAGO »= ST.LOUIS,
CHICAGO =PEORIA,
ST.LOUIS=KANSAS CITY.

THROUGH PULLMAN SLRVIOCR
BETWEEN ONMICAGD AND

HOT SPRINGS, Ark. DENVER. Galo,

TEXAS, FLORIDA. UTAH,
CALIFORNIA »=s OREGON,

IF YOU ARE CONTEMPLATING A THRIF, ANY IMOl=
TION OF WHICH CAN BE MADE OVER THE CHICAGO
& ALTOMN, iIT WILL PAYT YOU TO WRITE TO THE UNDER-
BIGNED FOR BATES, MAPS, TIME-TARBLES; ETC.

Gro. J. CHARLTON,
GENERAL PASEENGER AGENT,
CHICAGO, JLL.

T=ne Natiqnal Lines of M_exicn

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

MEXICO’S GREATEST
RAILWAY SYSTEnN

All Yoar Tourist Rates
and Homeseekers'
Exzcorsion Rates

Daily Pullman Bervice
betwean Ht. Louis, Mo.
and Oity of Mexico

VIA
LAREDO ROUTE
578 Miles Shortest 22 Hours Quickest

—Affording—
The Only Through Pullman Service

The Repablic of Mexica abounds in attractions for
Tourist, Prospactor and Investor, and the Capital

MEXICO CITY
The Paris of America

1a an all-year rescrt nnsurpassed.
Average temperatura:
Bummer 63 deg., winter 58 deg. Fahr,
Only line affording diverse route without exira charge.

For illustrated descriptive literature, rates, sleeping car
reservations, ete., eall on or sddresa

GEO. W. HIBBARD, G, R. HACKLEY, +,

BRGTA mn - Lf "

Apartado Mo, 3 Balte 200040 Guinor Brix..
Mexico City, Mexico Chicago, I

The
Overland

Limited
alifornia

the most luxurious train in the world,
leaves Chicago 8:00 p. m. daily.

than three days to San Francisco,
Magnificent equipment. Electric lighted
throughout.

GHE BEJST of EVERYTHING

Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

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

All agents sell tickets via
this route.
Ilustrated boolklets on
application to
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,
OMAHA, NEB.

OL16

VERY LOW RATES
Southwest

VIA THE

WABASH

Nov. Tand 21, and Dee. b and 18,

THE WABASH

will sell special homeseekers® tickets
from Chicago to many points in Texas.
Louisiana, Kansas, Indjan and Oklaho-
ma Territorics, at greatly reduced rates.
Write us for maps, pamphlets, time
cards and full information.

T. P. BCOTT, Gen'l Agt., Milwankee, Wis,
R. 8. GREENWOOD, M. I, Agt., Chicago.
F. A. PALMER, A. G, P. Agt., Chicago,
C.B. CRANE, G. P. & T. A., 8t. Louls,

DYTaucnmuan wmantdan BPansmliam WManh@mica soh an seowlbleans A Avoasnticomsa



Eent 1o A NUmbher, care ropuiar mecnanice
and will be forwarded promptly without
exira charge,

—
— -

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of Mo-
toring; the original automobile school in Chicago.
One hundred and eighty graduoates the past year, to
whom we refer upon request. Automobile owners,
progpective buyers and young men wantiag to be-
come expert chauffeurs will save a great deal of
money and a lot of worry by studying the mechanism,
care and repalr of gasoline automobiles, in our shop,
where all parts are open so you can see how the
are made, and how they operate., We give thoroug
and practieal instruction. Competent chauffeurs
supplied. Address, Chicagoe School of Motoring, Dept.
B., 264 Michigan Ave., Chicago, IIL

FOR SALE-—Autcmoblle—Flve passenger touring
car, two-cylinder vertical motor under hood, develop-
ing 16 h. p., double-chain drive, sliding gear trans-
mission, 30x314 tires. Very powerfal, fast and hand-
some. Has just been repainted dark green with yel-
low running gear. Condition, splendid, WIII =ell
at remarkably low price of $6560 for quick cash sale.
Full demonsiration cheerfully given. Kentucky Au-
tomobile Co,, 1051 3rd street Loulsville, Ky.

FOR BALE—A Steffey Motorcyele ready to ride,
1% h. p. engine. Wil sell very cheap. Address H.
Z. P., care of Popular Mechanics,

FOR SALE—One brand new Mitchell Mile Minute
Motoreyele, ridden 50 miles, cost 3175, $150 takes
it: one Lambert Typewriter, new, cost $25. Will
trade all of above for printing cutfit or wireless
outfit. Address 3835, care Popular Mechauies,

FOR SALE—One four-passenger Cloveland ton-

e, Automobile in first-clags condition. Price,
$360. Address F. E. Edwards, 2714 Ellis Ave.,
Chicago.

FOR SALE—One 5 h. p. automobile. Run less
than one month, 3185; one 4 h. p. statlonary engine,
good condition, §150. €. W. Patton, Jackshoro, Tex.

FOR BALE CHEAP—S8econdhand motoreycle
equipped with 3 h. p. engine in zood condition, also
motoreycle engines. Bong & Hoffman Co., 719 Shef-
field Ave., Chicago, 111

Enlesmen; DIF mNoney, eXperience unnecessary; Do
canvassing; can be handled with other work or
business; give references; particulars on applica-
tlon. Knlght & Bostwick, Nurserymen, Newark,

New York.

MANUFACTURERS—We have a good proposi-
tion to offer to the manufacturer of our patented
printing press. KEntirely new and in demand. . M.
Shigley, Columbus, Ohio.

PARTY with small tools desires contract or plece-
;‘-ﬂrk‘:wlllght lathe work., Address Box 532, Burling-
on, 8.

FOR SALE—Valuable patent for Automatiec Steam
Dishwasher, Address Geo. W. Copley, 1222 State
&t., Alton, Il }

MEN WITHOUT MONEY—Have you an Inven-
tion and no money to push it? SBend me your draw-
Ings. I will give expert advice and manufactore for
you, if possible. T have a modern factory and per-
fecting inventions s my business. Manufacturers
are looking for something to make. My charges are
$1.00. Don't throw your ldeas away. I ecan start
you if your ideas have merit. Your idea is certainly
worth $1.00. Paul 8. Baker, Muscatine, Ia,

FOR BALE.—TU. 8, patent right No. 730,757, rotary
roasting oven for drying grain and baking cereal
foods. Address I. B. Galbreath, Deecatur, Mich.

WILL MAKE SPECIALTY of manufacturing one
or two articles. Guaranteed %o-nd work, right prices,
p]:l-umipt delivery. Address 1255, care Popular Me
chanies,

WANTED—Canvassing agents to sell self-wind-
ing Floor Mops, A good agent can make big money,
SE;"EM H. L. Slusser, Dept. P., Columbus Grove,

Di

FOR BALE-TI. B. Patent; self-cleaning Nozzle.
Sprays trees, lawns, vines, barns; u=zes water, Bor-
deaux, whitewash, paint. Sample, $1.00, I. H.
Warren, Elgin, Il

FOR SALE—Farm of 98 acres, 5 mlles from BSar-

atogn Springs, N. Y. Convenient to village, post-
office and trolley. H. Van Ostrand, Millbury, Mass.

BLACKSMITHS.

FOR SALE—14 h. p. double eylinder gasollne au-
tomobile engine. 'WIIl exchange for 2 or 3 h. p.
motoreyele. €. L. Stevens, 618 Lth Ave, Cedar
Rapids, Ia.

FOR BALE—9 h. p. automobile engine, governor,
muffler and coil, fine ronning order, $55: %in. swing
Barnes screw-cutting foot power lathe, extra chueck
and face plate, $35; 134 h, p. gasoline engine, alr
cooled, $25; Hodge high pressure boller, 5x2 ft., with
trimmings, $30, or will trade for 16 h. p. antomo-
bile engine. Address 294 Brackett St., Portland, Me,

WANTED—A second-hand, Model F, Cadlllac at
once, State price,  Address 1353, care Popular
Mechanics,

FOR SALE OR EXCHANGE—Automobile gear,
Address C. C. H., 18 North Front St., Columbus, O.

FOR SALE —Two-e¥linder, water-cooled
8 h. p. E70; two-cylinder bicyele engine, 10 h. ip
tranamission, £25: igniting dynamo, £5; spark coil,
$3; all second-hand. Will trade for wood-working
band or cireular saw, Address 1253 N. Halsted street,
Chicago.

engine,

GOOD BLACKSMITHS ARE SCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools first for all
from the surgeon to the safe blower, by using Toy's
Treatlse on new steels explalning how to work them
with 76 new methods for working all difficnlt jobs.
Ten recelpts for making your own compounds for
weldlng different kinds of steel solid. Thermite weld-
ing fully explained; also two colored tool tempering
charts; chart A explaing all annealing and harden-
Ing: Chart B explains both sclentific and plain tem-
pering to a standard. All the above for $1.00, WVal-
uahle samples free. W. M. Toy, Sidney, Ohlo.

EDUCATIONAL.

TP TO DATE TABLES for all metal-workers for
25 cents. Your money back if you have seen any-
thing like them, or as easy to reach. J. Meyer, Box
525, Milwaukee, Wis.

TELEGRAPHY.—Cireular free. Wonderful aunto-
matie teacher; five styles, $2 and up. Omnigraph
Co,, Dept. J., 30 Cortlandt street, New York.

BUSINESS CHANCES,

FOR SALE.—Patent
gtreet or tram cars,
ridge, Pueblo, Colo.

A OENUINE OFFER—Anyone wishing to earn
$150 monthly in a pleasant office, see my ad. at
top of page 1285 in December “Pop” Offer still
holds good. Address E. R. Hough, Johnstown,
HN. Y.

track

sanding deviee, for
2ell or trade. .

W. Lang

FOR SALE—Complete course in chemistry.
Right bound volumes in excellent condition. A bar-
gain if =o0ld at once. Address 1351, care Popular
Mechanies.

FOR SALE—Electric car running course in Inter-
national Correspondence Schools; two bound vol-
umes: g bhargain. Homer F. Roth, Bristol Ind.

FOR SALE—Complete I. C. & mechanieal draw-
ing course; price $36.00. Address 1352, care Popu-
lnar Mechanics,




trical Bugineering. Good as onew., 7 velumes, §18.

Address H. W. Wade, Aspen, Colo,

WANTED—A steam, or steam electric course,
also a mechanical drawing course, in any good cor-
respondence school. I. C. 8 preferred. C. 8. John-
son, Linz Box, Dallas, Tex.

START A MIRROR FACTORY—WIith my prac-
tical processes; 25¢ brings sample; 32-page prospec-
tus of 20 money-making methods and recipe for
making mirrors. L. G. Hulllnger, Francesville, Ind.

FOR SALE

FOR BALE—$1,000 cash will buy new, high-
gpeed motor airship, ridden by me several exhibits,
New York and Texas. Patent portable gas works
included. All good condition. Any size airships or
gas balloons built. Several light weight gasoline
motors cheap, 1, 2 and 4 eylinder, 2 and 4 eycle.
Carl E. Myers, Balloon Farm, Frankfort, N. Y.

FOR BALE—A steam engine from two to four
horsepower, cylinder and boller on =ame base; burns
gasoline; a complete and compact engine at low
price. John Evans, Marion, Iowa.

THE ADVANCE DRY BATTERY—Is of good,
full strength but doesn't *“‘eat Itsell up.” 1s Insu-
lated electrically; proof against dampness and tem-
perature changes and has no evaporation. Better
than wet cells and king of convenience,. Two years'
success; satisfies everybody; bulids up trade; re-
flects credit; pays® a profit: retails at 35 cents:
wholesale price, 15 cents. Order trial shipment to-
day. I want your future battery business. E. R.
Hough, manufacturer, Johnstown, N, Y.

FOR SBALE—Flirst-class magic lantern with four
dozen slides, $9.00. Address 983 Richmond St., Ap-
pleton, Wis.

FOR SALE—2 H, P, high-grade gas or gasoline
engine at a bargain; § H. P. 110-volt elextric motor,
also a lot of patterns for gasoline engloes; 4 emery
stands; 4x4 alr compressor, and several hot air en-
gines. Address Box 176, North Chicago, IIL

FOR BALE—0Odell typewriter, a= zood azs new:

price $5.00. Address Box 202, Columbus Grove,
Ohlo,
FOR BALE—American $10.00 typewriter, good

condition, also 9x12 duplleator, new:; $6.50 for both.
C. M, SBhigley, Columbus, .

BARGAINS—In machines and mechanics'
Bee all of page 1287, December jssue “Pop."”

tools.
What

you want may still be unsold. Write at once, Ad-
dress 1257, care Popular Mechanics,

FOR SALE-—10-inch screw entting lathes at
wholesale; also tools. Send 10 cents for set of

Maglie Rolls to Tibbetts, Putnam, Conn.

FOR SALE—A “Midget Dynamo Motor,” & can-
dle lamp, socket and cord; never been used: costs
$5.50, will sell for $3.50. C. O. Gammell, Sun
Prairie, Wis.

MACHINERY FOR SALE—Engine lathe, 16-in.
swing, complete with two 3-l]aw chucks and driv-
ing plates, and 45 tools; 1 eylinder, § H. P. marine
engine; 1 double eylinder ecircnlating pump, 5%
stroke; 1 4x6 vertical steam engine with governors,
also 2 steam pumps. These goods ean be bought
cheap. Apply Flat B, 467 W. Monroe St, Chicago.

FOR SALE—A 2 H. P. vertical boller, including
fittings, 310.00. Edward Leary, Ho-Ho-Kus, N. Y.

FOR SBALE, CHEAP—Large second-hand Ruhm-
korff coll; good as new. Write, enclosing stamp, to
E. H. Petry, Eldorado, Ohlo.

FOR BALE.—16-ft, 1% h. p. launch, $100: 18-ft.,
6 h. p., two-cylinder launch, $225: both In fine con-
dition. Address 1233 N. Halsted street. Chieago.

FOR BALE.—From one to thirty rotary vending
machines. These are small glass and iron machines,
very attractive, exclusively for inside use; suitable
for drag, confectionery, grocery stores, ete.; chew-
ing gum furnished at very low rate, Good chance
to get machines cheap, as owner s traveling man
and cannot thke’ care of them. Address 1254, care

FOR SALE—Caetings or emery grinder head and
countershaft that you can build on a 9in. lathe.
Small steam engine and sewing machine motor cast-
ings. We make patterns from drawings. Blue
prints of grinder and countershaft, 25 cents, Saline-
ville Model & Machine Works, Sallneville, ©O.

WANTED.

- |

WANTED SALESMEN-—The Tropical Oil Com-
pany, Cleveland, O., will arrange on salaried basis
with lubricating oll salesmen for territory not cov-
ered; can also use on attractive commission proposi-
tion few good salesmen without previens experience
hl!tli::lms line, which Is easily learned. Communlecate
w us.

WANTED—A miniature wireless telegraph  out-
fit, complete for amateur; state lowest cash price;
see other ad. In automobile eolumn. Address 3835,
Popular Mechanies,

WANTED—A good man in every town and shop
to secure subscriptions for the host woodworking
Journal published. Liberal commissions and a d
[‘hrﬂﬂi.‘f! to make money. Sample copy free. Address
Wood Craft, 430 Caxton Bldg., Cleveland, Ohio,

DRAFTEMEN WANTED—We have ositions
now open for draftsmen. Call or address Western
Electriec Company, Chleago, IIl.

MISCELLANEOUS.

THE “"HANDLE" RULE 35 cents,
L. Lucas, Bridgeport, Conn.

BE AN INVENTOR.—I will Invent and design
anything mechanleal or eleetrical for you, from a
small mail order novelty to the largest machine,
or sell your patented and unpatented invention. Let
me solve your problem. No charge unless successful.
Inventor. Address 1233, care Popular Mechanles,

WANTED—If you have anything In light metal
manufacturing, job or experimental work, write me.
Lowest prices. Schwabe & Son, 55 W. Washington
8t., Chicago.

WHEN IN OUR TOWN you can always find a fine
line of bleyeles, automoblle parts, guns, ammuni-
tlon, tools, sporting goods, ete., at our headquarters.
Come in and see, P. C. Beamer, Hilo, Hawail,

PHONOGRAPH OWNERS should know about
the wonderful “Symphony” diaphragm and other
improvements. Write for particulars. Irving Kim-
ball, inventor and maker, 2828 Washington St.,
Boston, Mass.

XMAS GIFT—Artistic receptacle for elippings,
cards, ete.: aPprerlated by everyone. DMention elub
or college colors If desired, $1.00, M. R., P. O.
Box 263, Allegheny, Pa.

THE HOISTER AND CONVEYOR—A new mag-
azine, devoted to all kinds of appllances for hoist-
Ing and conveying of materials either in ernde or
finlshed form. 10 cents per copy; $1.00 per vear.
Lock Drawer O, Cleveland, Ohlo,

SHOP NOTES—A few coples of Popular Me-
chanies S8hop Notes for 1905 whish were bound in
cloth stlll remain. They =o0ld for $1 per copy, but
will be disposed of at 60 cents each, postpaid. We
shall always keep a full supply of the 1905 Shop
Notes in tough paper covers at 60 cents, The 1906
edition Is not bound in cloth,

FOR SALE—35 ft. steel launch, 12 h. p, double
eylinder engine, $600. Send for photo. Address Box
100, New London, Wis,

FOR BALE—Double eylinder Plerce marine en-
gine, 4 cycle, fitted with jump spark, no coils, 4
h. p., $40. Address Box 256, New London, Wis.

__FOR SALE—1 screw cutting engine lathe, 97t. bec.

Try one. .




WUNUERFUL

PHONOGRAPH OFFER

If you love music, if you enjoy
entertainment, if you want to
male your home more cheerful
BE SURE to read
every word of this
great offer

Mr. Edison says:

I want to see a phonograph in every American home.”

The [Ihnnnurnph 1s Mr. Edison's greatest Invention, and it has become his hobby., He has practically dropped all
financial Interest in his many other inventlons, putting all his efforts 0 make the phonograph the maodel of perfec-
tlon, until to-day Thomas A. Edison has made it possible for every American family o bring into their own home,
withont paying us one cent, the great invention on which he has apent many sleepless nights and thousands of dol-
ars to perfect. Itis his pride and pleasure—he wants you 1o hear it—he wanls you to have a phonograph.

NOW IS YOUR OPPORTUNITY!

GREAT FREE TRIAL OFFER

While this offer lasta—every responsible person can geton free trial A GENUINE EDISON phonograph direct
from us to your home without deposit, without guarantee from third parties, witheut formality of any kind.
Try it in your home, play the stiering waltzes, marches, two-steps, concert isc-aul minstrel diglogues,
beantiful voeal enlos and other beaotiful Edison gold moulded records: play all thess, and if then
you don’t care to keep the outfit send it back at our expense. We charge you nothing for the trial.

But r. Betson Knows you willbe gad $2.oo A MONTH 37, 20, 5t e

ee is phonograph, for you ma £ .
-:',“ 1]: 2 Pb :;dipn : Gnh,}a Hma]{ e ATEEDr Installments for larger instruments), A
S RPN - Y- SEURTG. K nickel to a dime saved a day will buy a genuine
sum after free trial, balance In Edison without interest on payments and at exactly

monthly payments. the lowest net cash prices.

S“MUSIC HATH CHARMS TO S00THE THE SAVAGE BEAST." Music is an educator and a civilizer
az well as an entertainer. No man, woman or child can listen to a piece of music well rendered without
giining some good from It

The Edison Phonograph brings into your own home the masterpleces of the great composers as well as
the latest popular music and opers gems of to-day., At vour disposal you may llsten to the great slngers, the

famous bands or orchestras, the world's greatest minstrels, comie recitatlons, solos, eto. Waltzes, twa steps,
lancerg, quadrilles, and fancy dances are nlso played by the Edison phonograph, and thus music may ba
furiilshed for a dance without the expense of an orehestra. The music is lond enough for large halis,

REHEHBER this wonderful phonograph s sent on free trial, ne money in
advanece, Write at onee for free catalog of Edison Phonographs,
and free catalog of 1,500 BEdison Gold Moulded Records, Once

you have tried an Edison Phonograph you would not part with it for many times
the amall amount it costs.

- GUSTAVUS BABSON, Manager

149 Michigan Ave., Dept. |126D. - CHICAGO, ILL.

Your address on a al card, will hri : h th FREE | & of Intest Ediscn
FREE Gold Moulded Hed.?::;a. uaE'"-'i; Dhiﬂgﬁ;tiﬁimt:nﬂinnld wrip;lil.:;? g




DON’'T SPECULATE » »
TARE A CERTAINTY

Would you be open for an Investinent which will yield, with reasonable assurance,
from 50 to 100 per cent each year?

An investment that will enable your surplus earnings to work with yon and shorten
the road to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that
is sure as the seasons, and increases as they roll by. =

Study it out for yourself: A rubber plantation in the finest rubber zome in the
tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now
$1.40 per pound, gold. XNo speeculation in that. Rubber is worth the money, and we
have the rubber.

Our rubber plantation consists of 6,000 acres; enough developed to insure its sue-
cess, making a certainty of an enterprise that is within the reach of any prudent work-
ing man that can save from $2.60 to $12.50 per month from his earnings.

The contract protects you in misfortune, sickness or death,

Send today for our prospectus and further detailed information.

MONTEZUMA AGENCY

1107 Ashland Block, = - - Chicago

I H C GAS OR GASOLINE ENGINES
* * * MERITORIOUS FEATURES.

A number of meritorious features characterize I. H. C. Gasoline Engines, ard we've put
them in a booklet, which we would be glad to send you if you ask for it.

I. H. C. Gasoline Engines are not only
safe, but also inexpensive to operate, A
bright 10 year old boy can handlean I, H. C,
engine, because the parts are so few, simple
\, and easily controlled that it practically runs
itself.

Moreover, 1. H. C. engines do not re-
| § quire an engineer, there is no danger of an
J explosion, and the operating =xpenses are
reduced to a mimimum.

With a given quantity of gasoline,
Wy I. H. C. engines will generate the maximum

S — efficiency of driving power.

I. H. C. engines are substantially constructed, have few working parts, are not liable to get
out of order and will remain serviceable for many years. _

The diversity of purposes for which these engines can be qs:d makes them available as power
producers wherever an engine of the same rated capacity is required.

Made in the following styles and sizes:--Horizontal, Stationary or Portable--6, 8, 10, 12
and 15 H. P. Vertical--Z, 3and 5 H. P. Write for lliustrated Catalog.

INTERNATIONAL HARVESTER COTIPANY OF AMERICA

(Incorporated). No.7Q Monroe St., CHICAGO, ILL., U. S. A,
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ie Amas. P t .
Soomesresenty A Xmas. Gift

O
. & N LS Emergdency | shonld be sseful, ’fm“
J i TR L AT TR \.1.! And wecomman to bring
o ‘5.?" eI T the greatest plessure
” & i to your friend., The
Y “Little Wonder™ fau.
oy CET Whlér motor icon-
{ tains all these features,
.Q. A bandsome snd power.
} ful little hydranlio
o motor which attaches
: to any water fuacet,
&’ smoot or threaded.
[ Will sharpen cutlery
A and edged tonls, of
™ every description: will
Fl cloan and palish silver-
. wire, brass or any me-
i tal sarface; will run &
s sewing machines, small
[ dynamo, bottle washer,
e, cooling fem or othe
» light machinery. In-
dispensable about the
* home for a dozen uses,
i) and canmat Tail to
P please, No toy, but one
of the most useful and
&7 ingenious of recent in
ks o ventions, With each
I motor we include an
e fnmrr Thpﬂ'lliwlht:“ﬂ'
; . ng nnd polis ng
F R e 4 () LT
+ Everybody Needs An Accident Case bt i, T

Do vou know how to ireat A cut ora brulse, or how Lo

of silver and stes] pol-
1shing compositions,
Price complete, $4.00, pucked In nent wooden CHae,

- This machine sells at sight. All
SPECIEI ﬂffﬂr: your friends will want one when the
RBE Yours work., Get thrupﬁl of vour friundninmnrntnd,nnq-
us their orders for 8 “Little Wonder'' motors, and we will
L nnea réemit yon amount in foll which yvou paid for voure,
#o that you may easily seoure a “Little Wonder” motor and
outiit FREE.

Attractive deseriptive booklet fres upon request, and we
ndvise your arder bafnre the Xmas, rush. Send romitttanos
or 0. 0. I, order to

@ relleve a painful scalds Have vou the applidnces and
remedies at hand? Are they pure and mulwpth:?
THE L. S, E!‘IEI&GENEY CASE
contains 1S articles, including bandares., dressines., olnt-
% Mmenls, plasters, absorbent cotton, scissors, Firat Ald
Handboolk, ete., allin a compact metal caseand the price
4 18 ONE DOLLAR, ExXpress prepaid,
gt If after examination you are not entirely satisfied,
w We wil eheerfully refund the maoney,
“y  Large Size, for Workshops, Offices, Mills, etc.. §3.50
i U. S. EMERGENCY CASE cCoO.
b 5 Weaver Building, Utica, N. Y.

2
& or HATCH & BERI'T'TIN. Wholesale Agents, 1000 Platiren
Bullding, New York,

THE WONDER LIGHTING OUTFIT

For Farm, Shop, Cotlage, Private Residence or Boat House

An outfit of this kind will make a most wel.
come addition to your Isolited farm house,
ootta or country residence, infact
anywhere where un efficient ‘and reli-
able lighting outfic is required. Ouar
& outfits are so simple that o child can
floperate. We are the first to manufne-
ture a complete]ine of thege,

and wit offer them at such

b & low price that anyone
nsing onl a fow
lighta can rnn tall
thelr own oncfits and
g make it pay for iteelf,
g Think of {t, only 1.1
of & cent per hour

for 18 C. P.lamp. At this rate you can run ten lnmps, ten
hours for tén cents, This ialessthan one-half of what it wonld
cost you for earvent from lighting companies, We manufac-
tore in sizes from 6 to HM. We furnish the Eenerator separs
utely. nlso furnish, if you desire, onltits mmﬁdum with snitable
battories for rperiting ln conneotion with generntor, The

Wonder auttit is the moat compact and welghs less than one.
third of what the outfits of corresponding mize weigh, The
Vonder engine which is inclnded in our outfit Is the simplest
engine on earth, something that LOyone can operate, You oan
run thelittle enging during the day where an efficient power
iarequired. A little engine of this Kind will suw more wood in
one day than two men will gsw in o month, At B oost of lees
than two cents for fuel it will pump 1000 gallons of water, It
will operate your orenm gepaArator nnd rﬁtlrn for léss than n
|F||u'hu-r of what it will cost you to operate them by hanpd,
There s no limit to the numher ufizlurm where thess little
outfits of this kind can he nsed, ‘hey give you & reliabloe
power during the day, and st night in connection with our
genorators, they will transform your ponntry home or cottage
into & loxurions city rosidence. When you haove OIF OWn
power, we fnenish dynamos of oy size and all 'lill.l'l-l:l-fil‘l. En-

= No. 325

* Round Nose
- Burner Plier

A handy tool for the Plumber, Gas

[ Fitter, Electrician, Machinist,

O Jeweler, nnid for uee about this
{ house it has no eqoal.

-‘; Strong and Durable

Convenient in size, and

onn be carried in

t he pocloot,
Quality
Guaranteed

HSample

by muil

UTICA
TOOLS

LEAD IN
QUALITY,
DESIGN

AND
FINISH
Ask your dealer

for them. Take
no Substitute. If

€3 R P, 6D, €D,

o

he has not got them gine is furnished separately, complete with tank mounted on

[} write us. Every tool wooden base that can easily be removod from one place to an-

. st Eléhi;rﬂ:‘_\n:[, Tlhntl J?ﬂtgﬁ was of doing hy Iln.r;ld&rlhat a Htt-];;mh—

. ey § . 0 18 kind woun o Ior you st one-tent e ooEl, andiin a

_" Oty the Genuing Searthis mark uiarteér of the time. Yon f::nnm:t afford to buy a power nnd

i . Lighting outfit until ¥on have carefnlly looked over our cats-

£1 LU BTISCA) eines and have our prices, for we give you u little outfit thes

s, . will give yom & more relinble nnd e cient light, for less money

gt TRADE MABRH E.h“" :-'Eu are spending for n poor one,  Send for completo in.
. Write for Catalog. ormation. Agents Wanted Everywhera,

A

Utica Drop Forge £ Tool Co.
T3 Genesee St Utica, N. Y.

*

"n.

R. M. CORNWELL cCoO.

ARG & S ot e & g

WARNER MOTOR CO. -  Flat Iron Bldg., New York City .

T
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