LARGEST CIRCULATION OF ANY MECHANICAL PUBLICATION IN THE WORLD

This Issue Price
DECEMBER, 1905 o
71,000 10 cts.

VOL. VII. NO.12

——

,__;-"'-"_"--__.._f"\\"“---""‘-h-r"'-“--

o
e

OREGON TO CHINA ON A RAFT HOW A GAS PRODUCER WORKS
4

o o
HOW LIME 1S MADE BLASTING BY ELECTRICITY
i 4
DISINFECTING “';]TH ELECTRICITY ARMY SEARCH LIﬁHT AUTOMOBILE |
b b
CURIOUS FRENCH LOCOMOTIVE NOTABLE TORPEDO BOAT PICTURES
e 8
SIXTEEN PAGES OF +SHOP KINKS® BOILER ROOM CHEMISTRY

TR
e o o
T

e

e~ e

Section of Tunnel Launched on the Seine

NOW READY. “POPULAR MECHANICS SHOP NOTES 1906"—ASK YOUR NEWSDEALER.



A Suitable

mas resent

A St
L. 5. Foergency
e Gl V28 T

——

Nt

kst AID 10

<yl

Everybody Needs An Accident Case

Do von know how (o treal a cut ora bruise, or how o |
relieve a painful seald? Have vou the appliances and ©
remedies at hand? Are thuéﬁurc ani amhw il i
THE U. 5. ENERGENCY CASE
containsg 18articles, inclading bandages, dressings, oint-
ments, plasters, absorbent cotlon, scissors, First Aid
Handbook. ete.. all in a compact metal case and the price |
isONE IMILLAR, cxpress prepald,
If after examination vou are not cntirely satisficd, |
we will cheerflly refund the money,
Large Size, for Workshops, Offices, Mills, etc., $3.50
U.S.EMERGENCY CASE CO.
25 Weaver Building, Utica, N. Y.

orf HATCH & BRITTIN. Wholesale Agcnts, 1000 Flatiron
Building, New York,

Mo. 52 Complete as lllustrated 210,00

A folld vak brass irlmmed. highly finlshed cabinet
with 24 of the finest qua'ity standard
carpenters’ Lools,

THE WONDER LIGHTING OUTFIT

Far Farm, Shop, Cottage, Private Residence or Boat House

An outfit of this kind will make 8 mostwel-
coms addition to jour isulated tarm houss,
o] ¢ OF Ccountry rrmdunl:u, intact
anywhere where an efficient and reli-
able lightiug ouulit is reqoired. Qur
i, outlits aré so simple that a child can

A operate. We are the first to mesnofac-

! Lanres w mmplm:ine ol 1L,
and we offer, them au suclh
o low price that anyone
using only a few
lights can install
their own ouotfits snd
g make it tor iteelf.

ihink of jt, only 1-10

= of & cent per hoor

for 16 0. P.lamp. At this rate you can ron ten lampe tEn
hours for ten cents. This is less than one-half of what i1 would
cont you for current from lighting companies.  We manufac-
ture in sizes from 6 to 100, We furnish the generstor separ-
ntely, nleo furnish, if yon desire outfits complete with suiteble
Latteries for operating in confection with geperstor. The
Wonder ontiit is the most compaet and weighs lees than one-
third of what the outfits of corresponding size weigh. The
Wonder engine which is included in our ouifit is the l-'!ml.u!F'l-t
engine on earth, something that anyone can ¢ perate, You can
run thelittle engine doring the day where an efficient power
in raguirt-d. A little engine of this kKind will saw more wood in
one day than two men will saw in o monih, At neost of lees
than two cents for fuel it will pomp 1000 gallons of water. 1t
will operate your eream  separitor and churn for lies than a
q.unrh-r of what it will cost you to opernte thim by hand.
here is no Hmit to the pumber of places where thesm little
ontfits of this kind can be used, hey glve youn & reliahle
power dnrinnhth-:- day. and at night in conpnection with oor
generators. they will transform your country home oF cottage
into a Ingurions city residence. When ron have jour own
power, we farnish dynamos of any size and o)l sopplice, En
gine is fornished separately. complete with tank mounted on
wooden base that can easily be removed from one place Lo An-
other, Now. what is the nse of deing by hand what o little oot.
fit of this kind would do for yoo at onetenth the cost, and ina
aquarter of the time. You cannet afford to boy a power and
lighting outfit until yon have earefully looked over our cats.
]l‘ﬁ'ﬂﬂn and have our priees. for we give yon n Hitle outfit that
will give you & more reliable snd efficient licht, for less money
Hend for complets in-

than you are apendine for a T OIE.

formation. Agents Wanted Everywhare.
R. M. CORNWELL CO.
408 S, Salina Street, - SYRACUSE, N. Y.

Owr lines include Builders', Cabinet and Piano Hard-
ware, Bolts, Screws, Nuts and Factory Supplies and
all kinds of Small Tools for Wood and Meta orkers
{also Benches and Tools for Manual Training). We
deal with consumers direct and invite correspondence

We Also MaHKe the Following Outfits

Noubly M Tools .. ooviiviienn 500
Noood, BRTO0I8. . ovt v vsrrines 10000
Nu. 5. 40 Tools .00

No. 100 Combination Bench and Tool Cabinet (95 Tools), $85.00

Our prices a~e . 0. b. Newwr York, gibing the best fools
made (insfead of cheap tools,; and paying the freight)

Special Tool Outflt Catalogue No. 1830 illustraies and describos
all Five Outfits. Send lar Copy.

We issne many Special Catalognes., among which arce
the following:

No, 1831, Wood-Carvers' Tools

No. 1832, Clay Modeling and Plaster Carving Tools
No. 1433, Venetlan Iron and Tools

No, 1834, * Tourist" Autokit

The “Tourist™ Autokit 1s made up of the very best
selected tools obtainable and I8 the highest type of Te=
pairing outft for road use, The “Tourist™ is especially
arranged with reference to {18 quality and udlity. and
embodicas ¢ l’-.*I";I,' ].Jus!slhlu ]u:rmaru*nl and emergency
value that can be included ina kit of this size, )

Hammacher, Schlemmer @ Co.

Hardware, Tools, Supplies and Piano Materials

New YerK, Since 1848
4th Ave. and 13th 5t., Block South of Union Square.
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Make Yourself a Christmas Presen

OF A VERY PRACTICAL SORT
LET IT BE A GOODELL-PRATT

Home Companion Tool Set
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Not of the “mall-order" quality, nor is it a toy sct. But a complete assortment of strictly high-grade loole,
every plece of Goodell-Pratt qnaﬁm which méans of the highest grade material, workmans 1,11-: and temper
known. This set will last a lifetime,  Containa just the things you need and never have handy. The box is of
poliahed hard wood. The tools are as followa:

1 Ratchet Screw Driver, 6 inch. 1 Cocobolo Handle Antomatic Drill.
1 Hatchet Screw Driver, 14 inch. # Drills for same from 1-16 to 11-64.
1 Hand Shave. 1 U{:Igeml 'll'ozll H;;nd.‘he‘l:;:‘tl' hld:ldin 1 mer
1 Hack Saw Frame. ounge, ilmlet, ‘hisels,

6 Coarse Teeth Blades for sgamae, 1 Screw Driver, 1 Saw . 2 Brad-anwls.

3 Fine Teeth Blades for same. g g
2 Extra Fine Teeoth Blades for same,. 1 Saddler's Drive Panch.
1 Pollzshed Bone Baw for same. 1 Solid Punch.

1 Glass Cutter. 1 Ol stone.

- - This kit of tools s capable of doing all
ECIE rlstmas er gorta of odd jobs—toola nol ordinacily
found in 4 house, and quite often not in .
Pem—Ty

the amall hardware store—is a blg bar-
galn if retailed at 7.50, We are. however, making a special Christmas offer, for one month,
of the set, expressage (0 be pald by pUrchaser, T0r. coeee . vosranies T N L e Sl Jr g e P L

(G0ODELL-PRATT COMPANY, Greenfield, Mass., U.S. A.

Flease mention Popular Mechanies when writing advertisers,
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A XMAS PRESENT FOR l

The Invention of the 20th Century now offered for
the first time to those interested.

A Combination of

An Outside Caliper, an Inside
l‘d'ltpur, a Divider.a Straight
Edge, an Angle Edge,a Depth
Gange, a Try Squarc, a Center
Bquare, an Angle Proiraclor,
i Center
Gange: many
other combina-
tilona too
numerous Lo
mention.

A TOOL CHEST FULL SIZE
in your Vest
PocKet.

Always at hand--
Never in the way.

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

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

Wnuld be marvelously cheap for |
this INSTRUMENT, yet we give
it to it to yoo—T—

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

GET THIS WONDERFUL GAUGE

Made of superior steel, thoroughly tested as to its ecnrraey, no expense spared or workmanship or material, Constant snd novel
uses uoder all ciroumstances, 1{!‘!]?{-‘9 all the diferent and difficult problems in shops and elsewhere. Complete in neat
Liutherette Case with Metal Trimmings.

HERE 1S A SPECIAL OFFER

" Kead this, We want to increase the Subscription List to our Monthly Joornal

MODERN MAC“]NER The foundation of civilization resta on inventions of new machinery,

To keep abreast of mechanical progreas should be the aim of every
intelligent man. Our publication keepa vou informed, and it 18 written 80 all can understand it, and
the best illustrated of its class. MODERN MACHINERY costs only 81,00 a year. We want to
get you started reading this paper reguiarly, and therefore make you this offer.

Send us your subscriptlon and at once. enclosing 81.00, and we will mail you MODERN
MACHINERY every month for one year and a WIET-GOETHE OCOMBINATION GAUGE
FEEE at once. If not just as represented, send the gauge right back and we will refung

rour money. Don't delay accepting this proposition; write te-day. Remember money /
Pack tomorrow if dissatisticd. P

If you are at present 4 subseriber to MODERN MACHINERY wvou may take ad-
vantage of our offer, and we will extend your subscription one year ahead from present °+ n::ﬁ;:n:::ﬁmémglv

date of expiration.
1333 Security Bldg., Chicage

71),.@
4 GENTLEMEN:—E lﬂmﬂ ﬁld
§1.00 for which g

MODERN MACHINERY for oo
nd al d WIET- H
cmmrdIoN, CATUE, FRES, ot
r n pular Meochan tis r=
stood that if I am dissati that I return
gsuge and my money will be nﬁﬁiﬂ.

1333 Security Building

CHICAGO - ILLINOIS
/7

Thi= One

DA

GBL-EQ9Y-2J43
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& i GBEE are accurate time and labor saving devices

for meeting mechanical needs--short cuts through mechanical
difficulties--they are recognized by amateur and pmfessional
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.

Please mention Popular Mechanics when writing Advertisers.
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A Tool Cabinet forChristmas

For the man who earns his living with tools or for the man or boy who likes to “make things,” nothing

could be better than one of our tool cabinets filled with our guaranteed tools.

There is an elegance about
pleasure.

out cabinets and a trustworthiness about our tools that makes working with them a

Cabinet shown above, made of Chestnut or Ash, panelled and
finely finished, measuring 29x25x8% inches outside when closed.
Complete with 52 highest grade tools, $258 00. Others down as
low as $5.00. Tool chests, complete with same high grade tools
$3.50 to $50.00. We make benches too, for every kind of work,

from $5.00 each up.

The cabinets and benchest with many other “practical presents” are shown in “Timely Tips”
No. P, which we send gladly on request. If you are interested in other tools than woodwor tools,
send 25¢ to help pay expressage on our 450 page tool catalog, No. P, showing tools for over 40 the

most complete tool catalog ever compiled.

Established 1872

Makers of the **Perfection”’ Ventilators.

Home Benches

THE NO. 42 BENCH; ALSO MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND

—— SCREW CO0. =—=

146 South lonia Street
Grand Rapids - = Michigan

Largest Manufacturers of Mansal Tralolng and Home
Benches in the World.

ORR & LOCKETT HARDWARE COMPANY

71-73 EAST RANDOLPH STREET, CHICAGO

“THE CHICAGO”

AUTOMATIC TEMPERATURE

_ REGULATOR

. The best device for controlling vour Fur-
P nace, Hot Water or Steam Boiler. Tt is anto=
matic and a fnel saver, Easily installed.

Time-Set
Attachment

Is a device which
we atlach to our
Regulatoer fin or-
ader that when the
purchager does
not want to main-
tain the reg-
niar Iemperaliire
during the night,
but wants it to he=
COME Warmer o=
wards moerning, he
canset the Attach-
ment &0 that it
will antomaticatly
adjust the drafis
al any given Ume,
It Is contiained 1n
i cabinet and set
in the same man-
ner as an  alarm
clock, but It has
nol an alarm,

Write for Prices and Furiher Particulars.

CHICAGO HEAT REGULATOR (0.

40 Dearborn Street, Chicago.

Please mention Popular Mechanics when writing advertisers.




YOU CAN

Invest In a Stock guaranteed to sell at 200 per
' cent above par within 12 months,

MaAaME Toum MoNcy
MamE MonDY

3" i

IALSO |

BE<~ - ©
{SEGURE !

L ¥

-
TH{ DL IE.HIE"H“L ':32.3' MLEICA

CONSULT US

whether buying or selling stocks or bonds. We can
offer you one stock now which is certalnly worth look-
ing into carefully. It will glve the greatest opportu-
nity in the fleld of iovestment today. We will be glad
to give full particulars.

DEBENTURE COMPANY OF AMERICA

797 Land Title Building
Philadelphia, Pa,
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BUILD YOUR OWN BOAT
By h%c Brooks System

IF you cﬁ‘ﬁcdﬁve a nail and cut out a piece

of| material*from a full-sized pattern—yon

can [(build &)\ —row-boat—sail-boat—or
launch—in yeur, lejsgre time—at home, and
the building wiﬂhhe'lﬁ'@ source of profit and
pleasure.. ' . l|";._\

{"i" vou meed i “the I-I_:IT\ \r'-p'l'l hag brom 5230 up, and mater=
i.l:l 'me 55 L‘ls up i lhr luulw 'r.L .',I:Ilh.ﬂ_l.'ﬂ el EvEry !mun:hnl..l. pﬂ'\-
terny of over 40 siyler anduses—4l n;:h‘_ from 12 e 35 feer

| The Brooks System p— JETACE-SITE printed paper pattersa
of epery pRFT of the ,nul'|—|!'w-.rh detailed instructions ssd worklog iflus-
II:i'l:h:II:I.I i!lu-rm: cack rll.'vI ol the w.‘n!rL"‘q.n i ired bill of material
required end how e mefre * r “3

,'ND.V:P sin thowsand amateurs successfully, built boats by

'Il\_“ Erﬂulﬁ_s_‘-’ﬂtm 1111 FEar. II :F'Ty per n'n!-..\ﬂf lh:h‘h led
biils their second bogr. Many (have emsblished themselves ia
the Hii-mlnvﬁﬂuqlﬂ,ﬂ_ llilwiluur;_j | \
In.,|I Cz:z[ogu; ‘and I'F"'h’l""‘.‘lj'_*’_-' E“.' For 25 ;:fau.,lm-p.g:
!rt.i l.!n-gq_u' eant;i.mnp_‘, 1'1[u1L|¢ -ﬂ{'ur'lm.'lﬂ'n-n fa-r |]:.= Emateu E,‘)' l-:11.tl—
‘l‘un. |_]1.m!;i.ﬁf r:vrrl'u['wn_rl'l"ug 1]_.||:|:l't' ations of esch boathand a
IFu,J_] see forope haat, Full H,.:'i:'il {.ha:k—-&nu.rn and <m;\|f{=d
|Jm:l:|.F_|-.: & W'k'l‘n'.w?lrd:i'ﬂ]. p;lfn-r;.llh dre expremed, charges pres
.. 0. D. ' i

al |q'-.r % lminl‘iiu

St Mich. Uk

ST T R

The machine is especially adapted to motor drive, and may be operated by a one-half
horse-power electric motor, any motive power however may be employed. When operated for
10 or 12 hours each day it will manufacture 10 pounds of hy¥gienic ice, besides refrigerating
two storage compartments to a temperature of thirty<five to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures it less cost than using ice.

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated refrigerating
machine for the household which may be used for
supplving a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from sters
ilized or otherwise puriified water, The machine has
arefrigerating capacity equal to the melt-
ngor the use of 200 pounds of ice aday.
It is auntomatic and is as free from com-
plications as it is possible to make a machine of
this character. Itis imstalled on the same base
as the refrigerator, becoming part of it. so that the
entire plant is shipped as a unit, it being only
necessary to connect the power and water when it
is ready to operate.

Manufactured by the

E. EE SAVAGE |BRUNSWICK REFRIGERATING

Western Representative

40 Dearborn St., CHICAGD

COMPANY

NEW BRUNSWICH, N. J.

FPlease mention Popular Mechanics when writing Advertisers.
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The TECHNICAL
WORLD

MAGAZINE

“A MAGAZINE OF ACTION" ——

A new publication with a new field, different from all othermagazines. Appeals to everyone
who wante to know how and why things are done. It appeals especially to those who desire to
keep posted on the latest things in science, invention and engineering. Ninety-nine people outofa
hundred have some mechanical bent, or at least are interested to eome extent in ecientific mat-
ters. They may not be trained in engineering or in the use of machinery, but they like to talk
familiarly about such matters, and, above all, to understand them,

December Number now out on all news stands:
160 pages profusely illustrated, containing more tham forty articles and stories, among them the following:

On China's Thousand Mile Canal Modern American (lass Houses
Anti-Auto Riots of 1830 Salling on Land
The Electric Housekeeper. Fight of the Nixon II

FREE

‘We want to introduce the TECHNICAL WORLD MAGAZINE toreaders of Popular Me-
chanics and start them reading it regularly., To those sending us their subscription with 81.00

BEFORE JANUARY 1

we will mail the magazine every month for one year, and in addition send FREF your choice of
any one of the books listed in the coupon. These books, of 64 to 96 pages each, contain a fund
of practical authoritative information on the subjects treated; size of page 7x9 inches.

If not perfectly satisfied send the book back and COUPON—MAIL TO-DAY

we will refund your money.

(Dollar Wil may be sent al our risk) The TECHNICAL WORLD MAGAZINE

- = | 3325 Armour Ave,, Chicago, 111

r/'_ In accordance with special offer in Popular Me-
1 chanica I encloge the sum of One Dollar for which
| send me your magazine for one year, and the book

indicated by *X" in list below.
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Mulfiply This in YourHead

Wouldn't yon ke to be atde to figure this and hondreds of other similar problems fn your bhead? Wouldn't
you like to beable to add, subtract, multiply, and divide any problem almost ipstantly without writing any partial
product—to be able to sir I.1'|h:.' write the answer T

Our Free BooK, “Rapid Calculation”

tell & you 2 a1l abest & methed which will make you & master of figures. It tells of a system by which you can
..... tantly the most ||'|r ate sums in your head ; bandle groups of Sgures and fractions as easily as single
1|.|_| Irl.\_\.1|'"!.::||:.':.|: he work of figuring in twn,

A better Ition and a lsrge salary have come to hundreds who have reasd this book,  Tf vou want
to better your position, to Increase your salary, to make yourself worth m o yoaurself and your employer, to hold
the whinhand in vrcial transa +i- n, to make your work easy an '!-'.-rr--1i.'|l: imstenid o Elome, you should
wrlte for this book at once, It will cost you nothing but the trouble of aiking for it. A postal sing ft to your
very door. It may cost youa good '.m.-u: on or & valuable promotion to oeglect this opport imity.  Write for it
to-day before ¥ u forget It Adidress

[\| COMMERGIAL CORRESPONDENCE SCHOOLS, '°2,ct soon,

+
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LEARN TELEGRAPHY AND R R. ACCOUNTING

Operators Always in Great Demand
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sare endorsed by every railway o n the .
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Cincinnati, 0. Buffalo, N. Y. Atlanta, Ga. La Orosss, Wis,
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: Drawing Instruments

g FRITZ & GOELDEL MFG. CO.,
22 99 Alnlmmn Etﬂmt, Grand Rapids, Mich.

Be Your Own Taxidermist
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mount Birds, Animale, Fishes, a'l.c ‘i‘lﬂz

San Francisso New Brlean IIIGIILA‘NII P&HE CO i.EGE Des Molnesa, Ia.
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Learn Furniture Designing

i DO you know that the Forniture business s one of the most ra-
pidly growing tradea in this country? Those who will enter
thia line now will have a splendid future before themselves. The
blic demanda new idesa at all times, and there la & great feld

r practical and original people who may wish to become

Furniture Designers

We always have an opportunity to place our gradnates in good
pering positions. Bome of them are now earning between E1200.00
and §2600,00 per year with plenty of chances for further advance-
ment., Write for full particulars and testimonials.

COLLEGE OF FURNITURE DESIGNING
Porter Block, Dept. M, Grand Rapids, Mich,

Flease mention Popular Mechanics when writing Advertisers,
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Cyclopedia
Drawing

An appropriate Christmas present
for anyone Intérested In this fasci=
nating subject.

New, Enlarged Edition
TWO VOLUMES

Bound in Half Moroceo, 1200
(Size 8x10 ins.), fully indexed, 1
illustrations, plates, engravings, ete.

for Exam-
w ' RIS K

Both books sent on five days’ ap-
proval, express prepaid, € If satlafac-
tory send %1 and 31 per month for six
months, Otherwise notify us and we'll
transfer the books abaclutely free.

Cash with order. $6.50. Money re-
funded if not satisfactory.

Brief List of Subjects:
Free Hand Drawing
s xchanieanl Drawing
Bhades and Bhadows
hendering In Pen and Ink
Ferspective Drawing
Architeetural Drawing

Earn Horeﬂone)

."fo"..‘ﬁiﬁliﬁﬂi"iili'

Rendering In Wash and Color
Water Color Hints for Draftsmen
Working Drawings

Machlne Deslgn

Bheet Metal Pattern Drafting
Tinsmithing

Practical Problems in Mensuration

American School of Correspondence

CHICAGO, ILL,
Mention Pepular Mechanics

ENGINEERING

TAUGHT BY MAIL

Write for our Free Illustrated Book

“How to Become an
Electrical, Mechanical

or Steam Engineer”
We teach
Elecirical Engineering, Steam Engineer-
ing, Mechanical Engineering, Mechanical
Drafting, Machine Design, Electric Light-
ing, Electric Railways, ‘i‘eleﬂnphr, y-
namo Tender's Course, Motorman's
Course, Short Electrical Course, I-Rl{[,
Arithmetic, Algebra, at your home by
mail. We have the greatest system
ever offered. Thousands have been
helped to better positions and sal-
arics by our practical mail conrses,
Write for our free book and testi-
moniala.

FREE

New students enrolling now will he provided free
of charge with our Reference Library and a
tcl of Electrical Apparatus.

Electrical Engineer Institule of Carrespondence Instruction

Dept. 6, 240=242A West 23d Street, NEW YORK

Y ottt PR en? Yo,

ml‘“.ﬂqﬂl — Wit

THOMAS A, EDISON
o b of e whe dasha an

says of us g3 ehaient .‘W

* INTERNATIONAL CORRESPONDENCE SCHOOLS +
: Box 872, Scranton, Pa, *
Please explain, without further obligation anm part, *
L how I can qualify for a larger salary in the Jﬂll- L]
* tion before which I have marked X. -
* M WechanTeal Englurer Eleetrleal Engluver *
® | Machine Deslgner Elee. Lighilng Bupt. *
# | Hechanieal Draftsman Elee. Hallway Bupt. "
# | Foareman Palleramaker Electrielan .
#| Foremam Machinisi Telephone Englarer
. Foremnn Toolmuker Telrgraph Engluesr »
Foreman Molder Architeet *
*| Foreman Blacksmlih Btrurtural Draftsman ®
* | snilonary Engineer Archileetoral Drafisman &
#] Marine Engineer Contractor and Hulider &
@] Farm Hachimery Eng. Uivll Englneer
o L efrigeration Englurer Minine Englneer :
* 1f the position you wish to gain Is not in the list, *
» State what it is here *
L -
* Name. L]
. *
+ Streef and No._ - .
: City _ State o W
iii&aiii;-uqr--;v-sa;-;q.’

SectreYourFuture

To carn more money—=Eo secuve your S
ture —tosuceeed inliye—cutout, fifl in and
mail toe the International Correspon-
dence Schools the above coupon. They
will show you how you can fit vourself
casily and quickly in your spare time
to get more money in your present
position,srchange to a more congenial
aud better paying occupation,

Mind, the sending of this coupen
does not ebligate vou to pay one cent,
It ﬁimp!F gives the I, C. 5. the oppor-
tunity of proving how casy i isfor you
to improve your condition right™ at
home without neglecting your present
work. Norisktorun. No books
fo buy.

The I. C. 8. is an institution with an
invested capital of over $5,000,000, and
a reputation of 13 years' successful
work. It has taken a day laborer
and qualified him as an electriclan
with a salary of 3000 a year, It has
taken a bricklayer and qualified him
to become a building contractor with
a busginess of his own of $200,000 auDU-
ally. 1t has taken a sailor and quali-
fied him to establish of his own a
yearly businessof 50,000, It has taken
tens of thousands of men and women
of every age and in every walk of life,
and in a few months qualified them
to double, triple, quadruple their sal-
ary. To learm who they are: how it
was done ; how yow can do the same,
Bl in the coupon and mail it to-day.

Stucceed In Life

Please mention Fopular Mechanies when writing advertisers,
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Illinois “Ready - To - Use”” Electric
Lighting Outfits for Decorative Pur-
poses or Christmas Tree Lighting.

In electrically lighted houses the nae of Miniature Incan-
descent Lamps renders possible most attractive effects and
Eh‘ea an added charm to all forme of decorations. Such lam?u.

their small slze and inconspicuous shape, are especially
adapted to table, foliage, and general honse decorations. They
are clean and safe o handle and nsc, and certainly afford the
most beautiful and safest methoad of ]Inzh:!nz a Chrisimas Tree.
The gutfits will last for years. The amount of current con-
sumed 18 insignificant.

The ouitfils conslst of a number of feet of green silk cov-
ered fexible cord with an ordinary attachment plug at one

end, and branch festooms; each have clght Miniature Pendant
Porcelain Sockets wired thereon.

With the outfit is supplied the necessary number of Min-
fature Decorative Lamps (a few red, frosted, and green includ-
ed)ywith a few extra for rencwals In case of burnout. The
outfit is packed securely in a small neat wooden box, and is
complete in every way and ready te use, Anyone can attach it
to an ordinary lamp socket. No wiring necessary.

PRICES:

8 Light Outfits complete..........HB 500
1 ﬂ LY L} L1 ﬂ‘ﬁn
24 ™ - . 12.00
32 - . vansn L1500

Illinois Electric Company
239-241 Madison Street Chicago

The Best Christmas Gift

Cabinet No. 15. FOI‘ Man or Boy

Wivanco Tool Cabinets

OT}I-L TOOL: CABINETS are equipped with all the tools

needed about the house, shop or farm and the use

of such an outfit will result in a substanial saving,

as well as the great convenience of having the little
repair jobs done without hiring a carpenter. These cabinets
are substantially made of handsomeé polished guartered
oak, with brass trimmings, and have two-keyed cylinder
locks. The drawer contains a full assortment of screws,
screw-eyes, tacks and nalls for any kind of work. Prices,
according to assortment 21 tools, from 810 up. Catalogue of
cabinets, work benches and lists of tools sent anywhere
without charge upon request.

600-Page Catalogue FREE to Popular Mechanics Readers

We have just issued a Big Catalogue. of over 600 pages, illuastrating and describing 20,000 articles for
honge, shop and farm The prices quoted are as low as our ¥ years in this business make possible—and no
house anvwhere can beat them  Our location in New York makes ahipping by cxpress, Treight or mail ecasier,
quicker, and cheaper than anywhere clae. Although our book costs us 76c., we send it to you free If you live any-
where except Chicago or New York Clty; but we send our tool cabinet catalogue to anyone anywhere.

Oldest Mail Order House in America. (Established 1816)

WHITE, VAN GLAHN @ CO., No. 30 Chatham Sq., New YorK City

Please mention Popular Mechanics when writing advertisers.
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TO RAFT FROM THE COLUMBIA TO THE ORIENT

Ten Million Feet of Lumber=--Largest Ever Attempted =
900 Feet in Length

The largest raft ever built will attempt
the longest voyage over made by a raft. Ten
million feet of the finest Oregon timber,
valued at 375000, will leave the Columbia
river for China, Monster loggs from 100 to
200 ft. in length are being assembled in
an exageerated cigar shape, by means of a
“eradle,"—a Canadian idea. The cradle looks
like the skeleton frame-

river to San Francisco in ten days. Sev-
eral previous attempts at ocean rafting
have met with fallure, the rafts going to
pieces during a storm. The floating logs
constitute n great danger to navigation, and
flont to great distanees, Pieces of one Ore-
gon raft were fomud months later thousands
of miles away on the coasts of Hawail and

Mexico. Improvements

work of a great ship.
The raft extends many
fest under water and
arches 10 ft. above, One
hundred and fifty tons
of mammoth chain
binds the mass. Une
main chain extends
from end to end; from
this Dbelt chains placed
at frequent intervals
extend clear around the
raft.

When the raft Is fin-
fzlied the eradle =epar-
ates into two parts by
the removal of key pins,
and the parts are hauled
out of the way., An
immense manila haw-
ger as large arounid as
n man's bhody will gerve
ns the tow rope. Two
sen-going tugs will tow
the raft, burning oil
whicl: will be supplied by an oil ship which
will accompany the “fleet,”

Such a raft could e constructed nowhere
clse in the world, for in no other country
can be found the ziant trees amd the neces-
sary facilities for forming them into a raft.
The illustration shows a T00-ff. raft which
guccessfully made a trip from the Colmnbia

A 700-Foot Raft

and  additional safe-
ruarids have sinee been
made. The big raft
is  TDeing constructed
under the superintend-
ence of Hugh R. Rob-
ertson, the father of
ocean ginnt log eafting,
and If this one safoly
makes the voyvige of
over 6,000 milez it is
expected to net a profit
of $50,000 or mor:,

The logs composing
the mft will Dbe used
for spars and piling.
In hoisting them into
the eradle, they are
liftedd ome by one by a
derrick operated by a
hoisting  ongine, each
log Dbieing left in the
exiet position it is to
ocenpy on the long voy-
nee. A daring logger rides every log on
its seespw  course through the alr, guiding
its dlescent.

The enterprise is looked upon a8 venture-
some in the extreme, though the builders
are =ancunine of success,  The cost of hinild-
ing the raft is enormous, the eradle alone
costing thonsanids of dollars.
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NEW METHOD OF LOADING LOCO-
MOTIVES

Character of Load Determines Number of Cars in
Train

A new method of determining what is a
. fair Ioad for any of its freight locomotives,
iz being tried by the Illinols Central rail-
road. Tests have shown that a ton of light

Locomotive Tonnage Computer

loaded cars has almost double the drawhar
pull of a ton of heavy cars, For instance,
the Railway Age says, the “pull for a 10-ton
ear is given as 10.8 1bs. per ton, while for a
T6-ton car it is 5.7 pounds per ton. This re-
sults in the condition that the engine may
haul, say, 2,500 tons when in 35 cars, but if
in 60 cars the same engine may haul but
2,000 tons, this fizure being obtained by al-
lowing an arbitrary of five tons additional
per empty ear. In addition to the feature
of train resistance mentioned, the draw-bar
pull also is affected by the make-up of the
train, that is, with the heavily loaded cars
at the rear the pull will be greater, and one
trunk line, after tests, has placed the resist-
ance at 10 per cent.”

To estimate the load in a train, 4 machine
something like a cash register has heen
constructed. The warious keys register the
draw-bar pull of the cars and various kinds
of freight which is registered from the way
billa, In this way a fair average load for
the locomotive to be used is determined.
There is a great difference in eoal consump-
tion between a train loaded moderately and
extremely heavy trains.

-

To supply props for coal, iron, gold, sil-
ver and other mines of this country, as the
natural support is removed from their roofs,
and for other mine purposes, requires 400,-
000,000 cubic feet of timber a year.

POPULAR MECHANICS

SHIPS’ DECKS OF SAWDUST AND
STEEL

Steel decks with a layer of a paste, made
of sawdust and certain oils, laid upon them
are being used as a substitute for wood decks
on many ships. The layer of paste iz about
1% in. thick, is leveled and will take a polish
if desired. This layer is somewhat elastic
and adheres closely to the steel. It is water-
tight and durable, To repair, it is easy to
cut the paste out and renew it, and the ex-
pense is small. The paste is manufactured

and sold under several Dhrands,
-t -

TWELVE-INCH HOLLOW BLOCK
SUPPORTS 100,000 POUNDS

A unique demonstration of the surprising
strength of conerete hollow block coustrue-
tion was made at St. Lonis. A eelumn 6 ft.
gguare and 20 ft. hizh having an interior
space 4 ft. square, was Iuilt of hollow
IMock. The column is supported on a 12-

WHAT IS [T
(IOL000 s SUPPORTED 41

5 a Nl L PO e
FRUN EAMBREK (OASTRATN G
Wl T R N | e e,

"I.:_ 3

et s TN

Strength of Concrete Hollow Block Construction
in. wall of hollow-block. The space within

the column jis filled with dry samd weigh-
ing 100,000 Ibs.
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A TOWER OF LIGHT

Radiance from 25,000 Electric Lights Creates a
Modern Wonder==Current Costs
$500 a Night

The white radiance from 25.000 electrie
light bulbs outlining the graceful architee-
ture ot the electric tower and sreade at the
White City, Chicago. during the past suom-
mer, created, to the delizht of marveling
thounsands, one of the great electrieal won-
ders of the world. On the tower alone
16,000 lights were used, and the cost of
lighting the amusement resort for a single
night was, approximately, $500. In all the
equivalent of 125 000 lights is received from
the power company and nearly all this
power is used for illumination purposes.

A modern converting substation iz lo-
ciated at the east end of the tower arcade
and has a continuous capaecity of over 4,000
hp., which can be increased to 6,000 hp. in
an emergency.

The illustration iz from a night photo-
graph of the beautiful tower, and shows
how lavishly and with what gratifying ef-
fect the myriad lights are used.

i

Two slender wires running through a
linen tape line, erossed a live wire and elec
trocuted one lineman at the top of a tele-
phone pole and another standing on  the
sround. at Minneapolis. Both were killed
instantly,
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TELEPHONE LINEMAN IN ARIZONA
WHO «SHOT UP THE TROUBLE"

“*1 reckon I shot vp that trouble some,”
was what “Slim” said when he returned to
camp about nine o'clock one night.

The government long distance telephone
line had just been completed under the most
diffienlt engineering conditions from the Ari-
gona Dam to Tonto Basgin and Upper Dam, to
connect the several construction eamps.
Gea. Bond Ellison, electrical engineer, re-
lates the characteristic incident in the Jour-
nal of Electricvity,

The line after completion was remarkably

Land of Rattlesnakes, Tarantulas and Scorpions

quiet and efficient in transmisslon and re-
mained =0 for a week or ten days. At the
el of that time the engineer rode into
headqguarters camp and was asked what
had gone wrong? They could not get the
Arizona Dam. There was an awful bhuzzing
and rattling, and it had been so for twenty-
four hours. It was O. K. on the Upper Dam
gsection. The trouble was down the river;
the engineer tested several times, and each
time the rattling was seemingly louder. Fin-
ally the line rider was called in and told to
hike down the trail and elear the trouble.

The line rider was known as “Slim,™ a
long, lean Arizonian, preternaturally’ solemn,
picturesque and e¢haracteristic in speech. In

POPULAR MECHANICS

three or four Lours the trouble cleared up
and “Slim” was looked for to explain the
canse, About nine o’cloek that night “Slim"
came gangling into the engineer's tent and
folded himself up on a box and carefully
rolled a ecigarette; cocking his eye up at the
cugineer, he cantionsly delivered himself,

“I reckon I shot up thet trouble some.”

He was asked to explain.

“Wa-al, yu see, T hiked down the trail fer
ahont twenty miles and didn’'t find nuthin',
everything clear. Sa-ay, yu know where the
line goes down in the holler at Fish Creek?
I got round that pint of rock and looked
down at thet pole, Yu know it's a trans-
persition! There was a big, red-eyed, long-
horned steer just a bellerin® and pawin® up
the ground all around and kinder lookin' up.
I rid closter to zet wise and dang my lmt-
ton=! ef there wan't a =ix foot rattler, head
end wound three thnes around one wire and
tuil end three times round t'other and the
little ole rattlers stickin' right up. Wa-nl, I
jist naterally figgered it out this here way.
thint-steer had eanght Mr., Rattler and histed
Lim up on the wires and was o waitin® fur
him to fall off. Mr. Rattler was jest nater-
ally seared plumb =t and every time we
teok down the receiver and rung up we'd
shiwoot the juice throngh him and he was
langing' there jlst rattlin® like h—1 for
lielp ™

“SHm” went on to say that he was so im-
pressed by the rveptile’s intelligence that
e had killed the steer and turned the snake
loose in the hills,

A

STEAM ROLLER SAVES COLD
STORAGE

An accident to the boilers oecurred in a
large cold storage plant which could not be
repaired unider several days. The honse was
filled with perishable goods for which the
cold storage company was responsible, The
owners saw visions of thousands of dollars
iost unless something conld he done, The
engineer finally thonght of two steam rollers
working on a road a few miles away, The
rollers were secured, hurried to the plant,
anid steam connection made with the ciren-
lating pumps. By running the two hoilers
at their utmost eapacity the temperature in
the cold rooms was kept below the danger
point and the contents were saved.

- P

Tndex to Volume VII, January to Decem-
her, inclusive, 1905, is now ready and will
hee mailed free on request.
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. BLASTING BY ELECTRICITY

Once Perilous Work Now Perfectly Safe

The firing of a blast, whether a single
charge containing a few pounds of black
powder, or a series numbering scores and

arcregating tong of dyna-
mite and other powerful ex-
plosives, is now a matier of
absolute certainty and pre-
ecision, and need not involve
the zlightest risk if properly
misnnaged.

In the old days the firing
of a blast was an exeiting
and dangerous event. When
the charge had been care-
fully rammed down,and the
masg of {timbers piled on
top, the workmen hurried
to places of safety, leaving
the most courngeous one (o
light the picce of staky fuse
which extended ont from
beneath the pile.  These
fu=es, even when made with
ﬂl‘[‘ﬂt Ciare, wWere very uncer-
tain  things. Frequently
they  burned with  unex-
pected  rapidity, ecausing

fore the blaster had time to escape.
burned so slowly it
gone

er times they

thought the fuse had

an explosion  hoe-

by
Setting Off the Blast

At oth-
wis
out, and a

second attempt to light it would be made
just at the fatal moment.
Happily these accidents are now of rare

occurrence, for an electrieal
oxploder, which ean be car-
ried in the hand, two long
wires, and the electric fuse
have reduced the problem
to a mathematical certainty.
The electric fuse is a ecar-
tridge of paper or brass
filled with powder into
which two wires are ear-
ried, the ends being tipped
with platinum and secarely
separated by a short gap.
The wires are laid upon the
ground to  whatever dis-
tunee safety demands,
where, when all is ready,
they are fastened to the
two brass binding posts of
the exploder. Therc are
several types of exploders,
bmt nearly all operate on
the =ame principle.  With-

in the exploder is a2 magneto which gener-
ates an electrie enrrent by the pushing down
of the handle.
lowered the eurrent darts along the wires,

At the instant the handle is

Details of the Electrical Exploder
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and coming to the gap in the fuse jumps
across, producing a spark or small are, which
ignites the explosive in the fuse, and this in
turn fires the blast,

By using a larger number of wires, all
connected to the same exploder, a large
number of blasts can be fired at the same
instant, or may Le made to follow in regu-
lar suceession. In this case time fuses for
“delayed action” are employed, the length
of the fuse determining the interval before
explosion. The one operation of the ex-
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ploder works them all, the time fuse bein
lighted in this event instead of the charge
direct.

The expense of an outfit is not great:
the fuses ranging from two cents to fiftecn
cents each, according to size and strength;
while the exploders cost from $15 for a
6-hole exploder up to $50 for a 50-hole in-
strument.  Small exploders are also made
capable of firing up to four holes; these
are worked by pulling a string and have
Lheen found most satisfactory.

PORTABLE SOUP TUREENS

Hot soup venders have taken the place
of the ice-cream peddlers on the streets of
London now that cold weather has come.

A Dish of Soup for Two Cents

The barrows that served for lee-cream in
the summer have been turned into portable
soup turcens, The szoup iz supplied by an

association and is =old with hread at a
penny (2 cents) a head.
i
COKE OVEN GAS TO LIGHT
CHICAGO

The large portion of Chicago and sub-
urban tfowns within a radins of twenty
miles are to be lighted with gas from the
rreat batteries of coke ovens now being
built in the southern outskirts of the city.
These oveng will cover fifty acres, and are
considered the most extensive in the world
outside of the Cennellsville distriet in
Pennsylvania.

For years past thousands of millions of
feet of gas have heen pouring from coke
ovens wherever operated, wasting an enor-
mous amount of foel value, and polluting
the air. A process for receiving, piping and
refining these waste gases has  been

devised and is expected to convert a hitherto
waste of product into a superior article of
illuminating and heating gas. If the ex-
perimental plant meets the expectation of
the engineers, the largest gas plant in the
world, to cost $3,000,000, will be erected.
- + e
DOUBLE PLATOON SYSTEM IN
CHICAGO FIRE DE-=-
PARTMENT

The double platoon system Is being fried
with one engine company of the Chicago Fire
Department. It involves twice the number
of firemen at a station, one half of whom
are off duty fen hours each day. The crew
on wateh are not allowed to go to hed as
with the single platoon. The men do not
seem to like the experiment thus far, and
want to return to the former system. One
of the difficulties is in changing the sbhift
dnuring the progress of a fire

o

MOTOR BUS FOR BERLIN

A system of motor omnilmses has been
put in operation in Berlin, a city where mo-
tor cars have long been used extenzively.
These cars are driven by a 24 h. p., gazoline
motor, seat 16 pas<engers inside and 14 on
top. Ilustration by ecourtesy of the Motor

. Way.

Berlin Motor Bus



POPULAR MECHANICS
MOST POWERFUL LOCOMOTIVE IN THE WORLD
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Will a Larger One Ever Be Built ?

The most powerful locomotive., and the
heaviest switeh engine in the world, was
recently turned out by the Schenectady
works of the American Loecomotive Co,, for
the the Lake Shore R. R, Tt is what is
known as a “Hump™ engine, heing nsed to
Lizul heavy tralng over snmmit=: in gravity
switeh jamd«.  This powertul muiss weighs
135 tons, without tender, all the weizht

resting on the ten drivers, which are 52 in.
in digmeter. The cylinders are 24 in. with
28-1n. =troke. Other fizures are: Dinmeter
ol Lboller, 80 in.; steam pressure, 210 1bs.;
B =i. ft. grate arvea: heating surface, tubes,
4422 sy fi; fire hox, 73 in. wide, 108 in.
long: length engine and tender, 5434 ft.;
welght of tender, loaded, 75 tons; tank
eapaeity. 8000 gal,

To lMluminate **Darkest Africa’

A traveling electrie light plant ig the ma-
chine illustrated. It was buoilt in Englaud
for the army service and will be sent to
Egzypt. The ear has a 20 h, p. motor, and
specially wide wheels with wetal sldes to

prevent samd getting between the spokes.
Tha Antomobile gays:  “The teailer is fitted
with  electrie  equipment of  dynamos and
searchlight, provision heing made so that
the dynmmo can be driven from the ear”
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HOW DOES A GAS PRODUCER WORK?

Ey W, H. Patten, Gas Englincer, Chicago Branch Otto Gas Engine Workas,

Troducer gas iz a gaz made chiefly for
power amd  heating, and takes the place
of gasoline, The economy of producer gas
will be Dbetter understood by a brief refer-
ence to the heat unit, commonly expressed
as British Thermal Unit, and written B. T.
U. A heat unit is that amount of fuel that
is necessary to raise the temperature of one
pound of water, say at 60 degrees Fahren-
heit, one degree. Or-
dinary ecoal has a
heating value, rang-
ing from 10,000 to14,-
000 heat units per 1y,
The heating value of
fuel required to de-
velop one brake h, p.
for one hour in a
gteam engine, varies
from 16000 degrees
up to, and over, 100,
0G0 degrees, gov-
erned by the charae-
tor of engine, boil-
ers, ete. The lowest consumption men-
tioned, i attained in but few instances, and
then only with triple and quadruple expan-
sion engines, and boilers perfectly free from
scale ingide, tubes thoroughly free from soot
and boilers and pipes coversd to prevent
radiation of heat, not a practical every
day proposition; while the gas engine is
guaranteed to produce one brake h. p. for
one lhour on a consumption of fuel ranging
from 9,000 to 12,000 heat units,

Thig is the condition to-day, which in the
minds of leading engineers will in a few
years eliminate the steam engine as a power
factor. This eondition has been reached in
parts of Europe to a very considerable ex-
tent; for instanee the Krupp Iron Works,
of Germany, the largest iron works in the
world, using some 68,000 h. p. are operated
almost entirely with zas engines,

Articles of more or less length appearing
in varions periodiecals of the day, contain-
ing statements of the wonderful economy,
the absence of smoke, danger from fire and
explosion, ete., with producer gns engines,
have aronsed an interest in the minds of the
ordinary reader, especially in the minds of
those mechanically inclined, as to what is a
gis producer?

The ordinary stove of the base burning

W. H. PATTON.

type, is a good illustration of the gas pro-
ducer. Start a fire in it, fill the magazine
at the top with coal, and after your fire
gets to burning in good shape, tightly close
the damper in the pipe, leading from the
stove to the outer air, and if there are any
leaky joints in your stove, you will have a
first-class gas producer in active operation,
right in your room.

However the gas producer for furnishing
gas in your engine is a little more elabor-
ate. By referring to the accompanying cut,
it will he seen that a producer plant has the
following parts; a prodoucer or generator,
simoke or vent pipe, evaporator, cerubber
and gas receiver, The prodacer is an ordin-
ary cylindrical stove, lined with fire brick
in which the coal burns. The evaporator,
containing water, is placed inside of the
steel shell of the producer (see cut) in con-
tact with the fire and generates steam
which is conducted through a pipe and dis-
charged beneath the grate, mixing with air
g it is drawn up into the fire.

The heat of the fire decomposes this
steam into Its constituent parts of oxygen
and hydrogen. The hydrogen increases the
heating value of the fuel 20 to 25 hent unita
per foot, The gas made from the coal has
a heating value of about 120 heat units per
foot. Thusg it will be seen that the hydro-
ren riizes the heat value in proportion, be-
gides Dbeing a perfectly clean gas, and mak-
ing the gas more combustible and guicker
in itg action.

The second large vessel is what is known
as the serubber. This is a boiler iron eyl-
inder filled with coke. The gas from the
producer enters this serubber at the bottom,
passing upward to the pipe leading to the
gus receiver and engine,

At the top of this scrubber, a water pipe
enters and water is sprayed on top of the
coke, and runs down through the coke to
the trap at the bottom. This accomplishes
two purposes, namely, epoling the hot gas,
and washing ount the dust, ashes and other
impurities, which are drawn through the
producer, by the suction of the engine. The
gas receiver is simply a small storage tank
for gas,

Operation: Starting the producer is ac-
complished in the following way; a fire is
kindled on the grate, in just the =ame



POPULAR MECHANICS

manper that you wounld start a fire in an or-
dinary anthracite base burner. The vent in
the smoke stack iz opened to the outer air.
This is the same as the damper in the pipe
of your stove. Your magazine is filled with
coal, the blower is started, taking from 15
to 30 minutes the first time that the pro-
ducer is started, and must be operated until
the test flame will burn with a bright bine
flame, When this condition is reached, the
valve or damper (shown In the cut hy o
crogg  in the smoke stack) is  closed, the
blower i=s stopped and the valve, shown by
a eross in the pipe over the gas receiver, is
opened. The engine is then started when
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requires only about one pound of hard coal
per L. p. hour, when the engine is operating
at full load, the very small saving in the
cost of soft coal fuel would not pay for the
oxtra expense of o soft coal producer, in-
stalling and operating the additional puri-
fiers for engine units of less than 500 to
1.000 L. n.

The utility of the producer gas system
ranges from units of a few horse power up
to the largest zas engines built, and inelude
stationary and marine engines, In fact,
great sueeess has already Dbeen attnined in
opernting large boats in Germany driven by
gas engines, nsing producer gas.
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Producer Gas Machine

the draft for the producer is furnished by
the suction stroke of the engine.

When the engine Is shut down for ithe
night, open the valve or damper in the
smoke pipe and the natural draft is =uffi-
clent to malntain a fire over night. When
it Is again desired to start the engine, 5 or
I minutes blowing iz sufficient to put the
engine in condition, and again start the pro-
ducer, The fuel used js anthracite pea coal,
charcoal or coke, in this type of suction
producer.

The question will naturally De asked, why
nol use =soft coal which is cheaper? This
can be done, but requires a much more elab-
orate inztallation of serubbers, purifiers, ete,,
on account of the greater amonnt of Impuri-
ties contalned in this grade of fuel; beskdes
requiring more eare and time on the part
of the attendant. As the suction producer

As an instance of the great economy of
the system, I might cite o ease here in Chi-
cago  which bas been in daily successful
operation for six months past, The power
was a 30 h, p. gosoline engine running on
gasoline at a cost of $4.50 per day for fuel.
As more power was needed, I was decided
to use a gas engine of 60 h, p., and install
i producer. The cost for fuel for gas now
made by the producer from hard eoal has
avernged only 70 cents per day for a 9-
hour day of ithe 60 h. p. engine.

: e —

The hig Hamburg-Ameriean liner “Ameri-
ka™ was dry-docked and had two enats of
composition applied to her hull at South-
ampton, England, recently in the short space
of 24 hours. Considering the area that had
to be serubbed and coated this waz con-
gidered a great feat.
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AN ELECTRICAL DISINFECTOR

Of all the varied uses to which electricity
has been applied one of the most unique, as
al=o the latest is to disinfeet beds, blankets,
mattresses, earpets and other similar arti-
ciex, The disiufe:stor iz a larze metal cham-
ber 6 ft. wide, 9 ft. long and 7 ft. high,
which when elosed is practieally airtight.
A asteel eage, in five =eections, is made to ro-
ifate by means of an electric motor, In each
corner of the chamber extending its entire

Destroys All Disease Germs

length, and through the center are rows of
electrie lights of intense power. As the ecage
revolves itg contents are treated to a light
bath, and heated to a tewmperaiure of 300
dog, The impure air s drawn out at one
end and fresh air admitted under control at
the other. The Electrical Review, London,
BAVE:

The electrie disinfector is claimed to con-
gtitute one of the greatest advances in sani-
tary science and hygiene. The process has
the effect of destroying completely, without
nse of steam or chemicalg, the germs of dis-
cage. awd thoroughly cleaning the articles
which, under the process, are submitted to
the simultaneous aetion of light and heat

rays.
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PROPER METHOD OF DESK
LIGHTING

The proper method of desk lichting, ace
cording to J. R, Cravath, an illuminating en-
gineer, is as shown’ in the illustration. He
SVe!

“Badly arranged desk lizhting is responsi-
Lle for much trouble with eye-sight. The
best method of desk lighting is to place the
light high at the left-hand side of the desk.
By equipping a lnmp with a good reflector
and pointing it at an angle of about 45 deg.
to the right, a strong, fairly even illumina-
tion over the whole desk surface is abtained,
and the glare of the regular reflector from
the paper passes off in a direetion to cause
10 ANNoyandee.

“With a reflector, having a smooth white
or polished reflecting surface, such ag the
ordinary green opal desk shade, polished
aluminum or white enameled shades, lamps
with bulbs frosted by the etching process
should always be used to avold the streaks
which are always present in the light from

T o S e ]

.

clear bulb lamps with theze shades, These
streaks are largely eliminated by frosted
aluminum, prismatic glass, fluted opal. or
properly corrugated mirror type of reflee-
tors.”

Desk Properly Lighted

oo :

Shop Notes for 1906, 228 pages, 667
articles and over 500 illustrations, will
be ready for delivery December 5. It
reprints all the matter which appeared
in Shop Notes Department of this mag- -
azine during 1905. A gold mine of
information.”” Price 50 cts., postpaid.
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THE BATTLESHIP vs.
THE TORPEDO BOAT

Shall the nation build battleships or tor-
pedo boats to protect herself in the future?
Thiz is the leading problem in the minds
of the greatest paval engineers of the
world to-day, and while carefully worked
out theories and cirenmseribed experiments
will determine the question for each navy,
the demonstration of  supericrity remains
with the future. The past, including the
Japanese-Russian war, has contributed little
towards solving it. Deep-seated prejudice,
priding itself, since naval warfare began in
gpectacular armadas in battle array, finds it

however, not more than an average of ten
torpedo boats wonld be destroyed to a bat-
tleship, it iz estimated.

The torpedo boat carries no armament for
her protection. What avail would it be be-
fore the steel-clad., fire-belching monster she
goes forth to destroy. She is a frail little
steel craft, vrowded with big engines that
cause her fo gquiver lke a hunted deer and
send her gskimming over the waters at the
rate of 35 miles an hour. Under cover of
darkness or foz she goes forth and success
or failure depeuds npon getting within firing

Capyright, Waldon Paweeit

Bridge of U. 5. Torpedo Craft

hard to yield up its trust in the noble battle-
ship: on the other hand, there is a voice
rising from a million throats proclaiming
her olbsolete, and demanding that progress
come to its own in the shape of torpedo
hoats.

Probably the best argument that has been
advanced for the torpedo boat is one given
by Hudson Maxim, who declares that 50 tor-
pedo boats ean be built at the ecost of one
battleship, and all manned with fewer
men than one battleship would require, and
therefore, if 50 torpedo boats were lost in
destroying one battleship, the loss to both
gides would be equal. In aetunal warfare,

range of her prey without being discovered.
The little craft has two terrible betravers
which threaten her constantly: The power-
ful searchlights of the foe and the glow
rrom her own funnels venting the smoke
from her big engines. But if she sueceeds
In getting within 2,000 yards of the enemy
without being detected and drawing a terri-
ble rain of shell, the doom of the battleship
is seqaled—one effective torpedo is sufficient
to sink her; and the wonderful automatic
action of the torpedo is certain to be effect-
ive on impaet within its range. Nearly
every one knows the construction of the
Whitehead torpedo. Its charge of gun-cotton
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Torpedo-Boat Destroyer **Whiting.'" Traveling at Over 35 Miles an Hour, and Just About to Discharge
Her Bow Torpedo at a Floating Target

at the head, its flask of LlLighly cow-
pressed air furnishing power to its engines
and mofors, its balance-chamber with
the wonderful mechanisn keeping it just
at the desired degree of submergence, oper-
ated by the pressure of the water thirough
which the torpedo speeds, its machinery of
locomotion in  the compartment at  the
stern, itz zpinuing propellers and the zyvro-
gcope which keeps it trune to itz course,
A sgingle torpedo eosts from $1500 to

$3,000 and these used by the United States
are in two lengths—12 and 17 ft. They are
porpoise-shaped and their greatest diameter
never exceeds 18 in. A torpedo  weighs
one-half ton. Torpedoeg are =sent out from
the manufacturer in five sections, each see-
tion containing upwards of 2,000 separate
pieces, such is the secrecy observed. The
torpedo Is almed by means of an antomatic
“director” which acts aceording to the speed
of the torpedo boat and of the target. The

Copyright, Waldon Faweett.

After Conning=Tower and (Gun Platform on a U. 5. Torpedo Boat
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Remarkable Photograph of Torpedo in Flight

gpeed of vessels varies, however, and here
enters the element of uncertainty. Cordite
or gunpowder is used to  five the torpedo
from its tube.

A torpedo-boat costs from $50.000 to §250,-
000, while our finest Dbattleships cost up-
wards of §7,500,000 and the tendency is to
increase the size and, consequently, the cost
of the latter, The battleship has no safe-
ruard againgt the torpedo which ean fear a
hiole throuzh the heaviest steel plating, If the
battleship could be rendered torpedo-proof,
then lLer supromacy would be established.
Experiments in this line have been made,

The fated “Petropavlovsk™ had numerous cel-
lular compartinents, constiucted to this in-
tent, but when a torpedo tore a big hole in
the hull the compartinent= on that sidé filled
with water. Other methods have heen tested
without suceess aml one great obstacle is
that no nation is willing to sierifice an ex-
pensive hattleship 1o such tests. Thus the
congtroction of the new battleships proceeds
with an equipment of submerged torpedo
tubes and the question remains unszettled.
Englanid, however, long-ieaded in affalvs of
this nature, is adding swarms of torpedo
hoats to her powerful arveay of battleships.

Copreight, Waldon Fawestl

Torpedo and Firing Tube on a U. 5. Torpedo Vessel

-
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MOTOR CAR SAFEsT VEHICLE IN
LONDON

The operation of motor ears in London
is found to cause fewer accidents than any
of the several kinds of vehicles which use
the streets of the great metropelis,. There
are, of course, a smaller number of motor
cars than cabs, for instance, nevertheless
the ecomparison s interesting. During the
past year vans caused injuries in 2,157 eases
while motor cars are at the bottom of the
list with only 142 to their account. The
comparison = graphically set forth in the
illustration.

e A f————

TELEPHONES IN THE MAINE
FORESTS

Omnibuses: Tramcars:
470 292,

Private Carriages:
564

The dense Maine forests in the vieinity of
Moosehead lake, primeval in eharacter, with
trees of giant growth and for vast stretches
showing no trace of man, are threaded with
telephone wires and the thousands of mnes-
siuges that hum their way through the for-
cats daily is sufficient t{estimony that  the
huntzman, the logger and the fire warden
would now find these instruments indispens-
able to their lives there.

The huge trees form  living  telephone
poles, and the porcelain  insulators are
placed on them but a little avove man’s
reach, while despite the dificulties and the
wild sarroundings, the linemen make quick
progress, stringing miles of wires in a week.
The telephone is particularly nz=eful along
the west branch of the Penohscot river to
the men driving logs, The river has a se-
ries of dams used both to hold the waker in
time of drought and to econtrol the Aood and
a large crew of men is kept at theze dams
at all times. In driving logs down the
river frequently they jam or pile up in pass-
Ing over rough places in the stream. The
man at the phone iz watching alertly, and
when the jam iz a big one he telephones the
crew at the dam above to close the gate
and stop other logs from coming down
stream until the jam is broken up. Dyna-
mite i3 used to break up the jams, and
when this is accomplished the telephone
man tells the dam crew to open the dam
again.

Before the installation of the telephone
lines men were stationed along the stream
at frequent intervals and shouted messages
down the line. Fire wardens, also, find the
telephone of great advaniage. Powerful
field glasses and range finders are used to
locate the fires.

Cahs:
1549,

Cycles: Carts, Wagons and Drays:
Haz. .

-
-

Yans
2157,
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A PORTABLE TUNNEL

Built in Sections, Which Are Launched on the Seine Like Ships, Then Floated to
Position and Sunk

French engineers are at present engaged
in building on dry land a huge double tun-
nel to erogs under the Seine and accommo-
date the trains of line

The first of the caissons has been built
and sunk. It is 115 ft. long, 29%% ft. high
and 30 ft. wide; in the words of La Nature,

“An  immense  metal

No. 4 of the Metro-
politan underground
railway of Paris, de-
seribed  in the July
Popular Mechanies.
This most notable de-
parture in tunnel
construction  sinee the
bore under the Har-
lem river in New York
wag made s rapidly
approaching SUCCess-
ful completion. The

box with a eurved
top.” Until ready to
launch the caisson re-
mained  open, then
the ends were sealed,
temporarily, and it was

run  out from the
slip in which it had
been  built, on  rails

extending for a dis-
tanece under the water
and supported by
trestle work. In order

.mnovel method of pro-
cedure was necessitated
from the faet that the eaissons which are
to constitute the tunnel must not extend
above the level of the river bed, in order
not to impede navigation, and to build them
in, the position they were to occupy, at that
depth, the work would have had to have
been carried on from a platform built in
the water, or else in a water-tight compart-
ment with execeedingly strong walls, This
was not practieal, aml so, through ex-
pediency, the tunnel was built on the banks
of the Seine, a shallow harbor in Paris with
a slight declivity suitable for lnunching be-
ing the spot selected for the special plant
which stands bheside a temporary pier.

Caisson in the Slip

to make the distance
the calsson must
travel on rails as short as possible, the level
of the Seine was raised 1.3 ft. on the day
of the Ilaunching by a series of parallel
tlams down stream. The eaigzon, weighing
approximately 280 tonsg, was controlled by
powerful tackle as it moved along the
vreaseid slides. The descent into the water
was gradual and without a jar until finally
the huge steel structure floated lightly as
a boat, It was then towed to the other
side of the Seine and moored until the fol-
lowing day.

In moving the caisson to the place where
it wag to be sunk, great caution was re-
quired to keep it2 top from striking against

First Section of the Tunnel Launched on the Seine
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the arches of bridges. Also it was neces-
gary to diminish the amount of air in it
by forcing in water to act as ballast, and
yet the amount of water must be carefully
gauged, as the Seine is only about 1014 ft,
deep at that point.

Arrvived at itg destination the calsson was
moored along a palisade of piling placed
obliquely to the course of the Seine and
other piles were driven to form a palisade
on the opposite side, Then the eaisson was
caused to descend and sunk into an excava-
tion previously made. Later it will De
lodged securely in place.

All the other eaissons required to make
the tunnel will be handled in this way and
gunk end to end, then the temporary wall
at the extremity of each will e removed
and the remarkalble portable bore will be
complete,

e .

ARTIFICIAL TRAILS FOR TRAIN=
ING HOUNDS

~ In England, where hunting is a popnlar
gport, artificial trails are laid to train the
pack to follow the scent. In laying the trail
a unique eontrivance is used. It consists of
a wheel, on the rim of which are four buck’s
feet, and having a curvions canister, filled
' with the Dbuck’s sweat,

MECHANICS

AN EASY METHOD OF DRAWING

A system of drawing which greatly assists
and facilitates the work is fully described in
an extremely interestlng article in Wood
Craft. The method involves the use of
specially ruled paper, the lines, however,
are not strong as shown in the cuts where
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How a Wrench is Drawn

they appear heavy in order to be more
easily nnderstood, When the sheets are used
for blue printing, the ruling scarcely shows.
An examination of the illustrations will ex-
plein the plan. The prepared paper, which
can be purchased ready for use, is ruled in

af the axle. As the eo i *-‘.“-_12\)_ T +{| --.;_.-':--..| KT 1
wheel  revolves  the ;‘}M J 'XH - ll I ]
Luck's feet wake tracks <‘“ < < “l e < . [ o
on the ground and the P2 LA ; i =J
sweat pecolates from L | = B e
I | I T
F
L
.::'.'" B "l - ]
<
<k ERSERR
2 | ¢ |
5k |
:E "~ | b | I |
@b a |
(’1."" | Rh\-\.\, | | i
{ ", - | H f 1)
f‘: = | i R~ i | |
Ty + | e 3 1
PRISKISRRKIEKER
{:: i :’:::T'-J e 3 -~
< A [
ol : [
Laying the Trail B Ak >
™
the canister, setting np an artificial scent, {“‘1: :“-: o E‘E !
which the hounds follow readily. The illus- < K = = r
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- Easy to Draw
A gas meter which was installed in Lon-  the three isometrie directions, instead of

being ruled in squares like the regular cross
section paper.

don in 1859 f=z still in n=e, It ought to be an
exemplary meter for it is in a churcl.
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WATER SUPPLY FOR COUNTRY
BUILDINGS

A gas engine expert of national reputation
remarked to the editor of this magazine re-
cently that in a few years the windmill now
found on almost every farm would disap-
pear. He stated that the gas engine, which
can be depended on to pump water and do
other work, at the precise moment when the
service is wanted would eventually replace
the windmill,

In this connection, another evolution is
worthy of note, and that is the reservoir
for containing the water. Steel tanks placed
in basements or underground are rapidly
taking the plice of the wooden tower-tanks.
The reasons for this are concisely stated
by Wm. Paul Gerhard, a recognized author-
ity on country water supply. He says:

Exposed towers must suffer the deteriorat-
ing effocts of the weather, and they also
must be able to withstand heavy wind pres-
gures, Wooden tanks when left standing
empty and exposed to the sun Dbecome
leaky: those intended for winter service
ghould always be frost-proof in the best
manner. Outside tanks are made of wrought
iron or steel with riveted joints, and such
tanks are nearly always round in section.
They cost from 50 to 100 per cent more than
wooden tanks without having superior ad-
vantages to offset the larger cost, The rea-
song why wooden tanks are more often used
than steel tanks are that the latter are more
difficult to erect, they give trouble Ly rea-
son of sweating, and they rust soon if the
outside paint is not constantly renewed. The
objection to inside tanks is that their size
must necessarily be limited, hence they pro-
vide an insufficient storage of water,

Pressure Tanks.—This =y=tem has mauny
ganitary and constructive advaniages, pro-
vides for an excellent fire protection, and
does away with the use of fire engines. The
water stored in the underground tanks is
kept cool, remains pure, and cannot beceme
contaminated as in the open tanks, More-
over, in the ense of the underground source
of supply, there is no exposure of the water
to the sun's rays, hence there will be no
annoying growth of algae. There is also
no trouble from freezing of the water in the
reservoir. In all cases where objection s
ralged to the appearance of an elevited
tank, or to the heavy additional expense re-
quired to make it look well, this system is
well adapted and worth investigation on the
part of property owners.
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FLASHING LIGHTS ON TROLLEY
WIRES

The sight of a trolley ear at night causing
blinding flashes of white and blue lights
along the trolley wire is one familiar to all
our readers. These flashes occur at quite
regular intervals and at the point where the
wire is suspended. At those points, the wire
is held by what is called a trolley ear, which
partially encloses the wire. The wire I8
either elamped tightly or soldered to the ear
to hoeld it in place.

When the groove of the trolley wheel be-
comes unevenly worn the wheel does not
make a smooth even contact when passing
under the ears, and the space hetween allows
the current to jump across the small gap and
in doing so becomes visible, forming an are
which appears as a flash becanse of so short
duration. This explains why one car will

Trolley Wheel Contacts

fiashh the entire length of the line and the
one following will emit no flash. The same
result is also peoduced when a trolley ear
Decomes worn or bent so it does not evenly
fit the groove, but the worn trolley wheel s
tlie usual ecaunse of the electrieal display.
Fizs, 1 and 2 show a trolley wire fitting
evenly into the groove of a trolley wheel.
Fizgs. 3 and 4 show the uneven econnection
it trolley ears, due to the groove being worn.

An English lineman, H. Dudgeon, who has
made a study of overhead construction says
in the London Electrical Review:

“1 found that the ears seemed to wear ir-
respective of the way they were suspended
—either rigid, span or pulloff—but that the
wear varied according to the gradient of the
road, the number of cars using it, and the
tvpe of ear. On a level road, both ears on
the same span wear alike, but on a hill those
on the up line wear worst, and the steeper
the hill, the more wear on the ears.”
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NOTABLE CONCRETE CONSTRUCTION AT DE-

The two views are of the same building
showing the rapid progress made in less than
two weeks, This strocture is o three-story
manufacturing building 103 ft. hy 319 ft,,
bmilt of reinforeed concrete aml tile—a con-
struction at once fireproof and durable, Just
how long buililings of this type will endure
ix not, of course, yet known, but concrete
enginecrs claim for them o contury or more
mnless torn down. The fomdations are con-
erete, as also the hasement foor and the sup-
porting pillars and cross beams are of rein-
foreed conerele. The partitions and rooef are
of tile, A <hell of brick will be u=sed for the
exterior wall surface,

Work was commenceill September 11, and
the building was practieally completed No-
vember 15, —Contributed by F. S, Cunmmings,
Dietroit.

—li——————

Ginz plants are being constrocted

parts of Japan.

in #1

ik
el
HiLk

As the Work Appeared on October 12,
PANAMA CANAL CONSTRUCTION

By John Barncit.

Before T left Panmma for the United States
I noticed in the Panama Star & Ierald, 13th
Aungust, another canal plan by Major Cassius
E. Gillett proposing a 100-ft. level canal, cost-
ing probably $100.000.000. JMuch valuable
time may be =pent in considering the various
propositions, but in the end the decision will
hie to huild a sea level canal for the reason
that it is the best and the cheapest in the
long run, and should e 250 ft. wide to ac-
commodate vessels of the near future.

It ean be earried ont in about seven yvears
Ly uging proper machinery and working 8-
mile sections, or less, aceording to hills or
rock to contend with, Ilounse the men and
feed them, rvight at the point of work, with
good substantial food at a fair price. Ilave
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TROIT SHOWING PROGRESS MADE IN TEN DAYS

and as It Was on October 23

three gangs of men on each section working
eight-hour shifts night and day,

Dam the Chagress rviver and use the water
to run turbiues generating electricity to light
the canal from one end to the other, also
for operating power plants, ete. This dam
can be arranged to allow an overflow of
about one guarter more water than its nat-
ural flow in times of fAood. Eleetrie lights
and power would also be useful after com-
pletion of ecanal—and all this at compara-
tively little expense, An electric railway
parallel with canal would be valunable,

The entrance to the canal at each end
ghould be 350 ft wide. Grade both =sides
of canal to an agreed level, then fill up all
the back low-lying swamp land, ete., by
uging suection dredge pumps capable of hand-
iing 6,000 cubic yards of material per hour
each. Have two in the canal at each end
to follow up other excavators and grading
canal to its proper depth as they go. After

all the low and swamp lands are filled up,
then have ready for use large, fast steam
harges, that can be built to haunl the dredg-
ing out to deep sea; these barges can
be better handled than ordinary barzes with
gteam tugs to haul them out and back;

in faet, if properly built would do
the work much quicker and after com-
pletion of canal could be easily altered

for freight barges and I think would readily
sell. By this method the canal could be
finished and opened up for commerce by
December, 1912, for we have the men we
have the will, and we have the money.

The tide level locks should be double or
twin locks to accommodate vessels both
ways, up and down, and should be 1100 ft.
long by 125 ft. wide, each, to accommodate
vessels of the near future 1,000 fi. by 100 ft,
beam. This elass of vessel will make ocean
passenger travel a luxury, and will be of
advantage in handling freight.
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ASCEND ALPS IN ELEVATOR

Persons not hardy enough to risk the rig-
org of Alpine climbing are now enabled to
mount to the summit of the JIlammet-
Schwand mountain, 2,600 ft. above sea
level, by means of
the longest lift in
the worll, an ele-
vator 600 ft. high,

The elevator is
lovesnfend not  far
from Lucerne, and
the  tourist  who
wishes to ascend
follows a  pictor-
e=que road cot out
of the side of the
mountain and nver-
hanging the lakes.
In thirty minutes
he arrives at =
grotto in which the
elevator shaft  is
hidden. The eleva-
tor Is operated by
electricity. The
cage s 12 feot
gquare and only
SOVON [HISSeNEers
are  carried  each
irip. For the first
213 ft. of the as-
i-ent the eageshoots
up through a well
of masonry, then
suddenly ecmerges into the glare of day,
still riging in Its slender shaft of steel Int-
tice work, through a distance of 387 ft.
The ascent is made in three minutes, At
the top the passengers Luud on an open
gallery leading to the summit of the moun-
tain, where the view is clorious.

Two strong steel cablezs are n=ed to lift
the eage, and in ease the electric power is
interrupted it ean be lowered by hand from
within to the starting point. A steel lad-
der runs up the full beight of the shaft.

Alpine Lift
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PROTECTED TIRES AND WO0OD
WHEELS FOR MOTOR CARS

The enormous production of motor cars of
all kinds, here amd abroad. is making such
n demand for rubber used in the tires, that
some method of sub-
gtitution or protection
of the rubber tires is
hecoming an  absolute
necessity, Already mian-
ufacturers  are  using
logg and less pure rub-
ber, hecause parechasers
are unwilling to pay a
price for tires whieh
a genuine rublier tire
must bring. And the
application of power to large passenger and
freight vehicles necessitates rubber tires of
such large proportions as were undreamed
of a few yvears ago. In all the arts requir-
ing rubber there is a constantly increasing
deminnd, which is eansing a steady increase
in the price of raw rubber.

Among the most recent ideax In tires the
Motor Age cites a French invention by
Herault which consists of a metal tread per-
manently united with the tire easing; out-
gide the rubbler tire is a heavy leather strip
to which are fastened
metnl blocks, alternat-
ing square and oblong
in shape, which are riv-
etedd throngh the tire
casing. It is hoped the
plan will prove success-
ful.

For heavy vehicles an
American company is
making a wheel with
the rim Duilt up from
gections of wood blocks
whirh have Deen chemically treated. Any
segiient can  easily be removed and re-
placed and the wheel costs less than one
rubber-tired wheel, and is expected to last
three times as long.

IN THE JANUARY ISSUE WILL BEGIN

a series of articles on the qualifications necessary
for a young man to succeed in the leading industrial

occupations:
pations offer.

Also, the inducements which such occu-=
These articles have been written by the

editors of the leading trade and technical journals
representing the subject discussed.
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POPULAR CHEMISTRY

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

This department will appear regularly in the future and will contain talks on chemical subjects
of general interest written in unscientiiic 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 inguiries on chemical sub-
jecis 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 requive the
expenditure on his part of any expense foranalytical work or extended research- Address all inquir=
ies with self-addressed and stamped envelope to Dr. Max D. Slimmer, 357 Dearborn Street, Chicago.

BOILER ROCM CHEMISTRY.

An understanding of shuple chewmistry
can probably best be brought to readers of
"Popular Mechanics” by selecting some sub-
ject of general interest to serve as an illos-
tration of the various facts that will be
treated in these talks. Probably, a study
of economy in jodustrial operations, from
the standpoint of the power plant, mwore
nearly meets these requirements than any
other subject one might select. In addi-
tion to being suitable for explaining many
simple chemiecal phenomena, it is of vital
interest to every one counected with any
manufacturing enterprise, whether he be
employer or employee. When we stop to
consider that n saving of $5.00 a week can
easily be effected, even in n small power
plant, by the proper observance of the facts
that will be set forth in these articles, and
that this represents $250.00 per aonum, or
the grosg earnings on an investment of
$2,500.00, one can realize the importance of
the subjeect of boiler room economy. No
other item about the average industrinl plant
offers greater opportunitics for saving, ov
yields more gratifying results,

The =ubject naturally divides itself Into
three parts. First, we must consider com-
bustion, fuel and the conditions under which
it should be used; secondly, the wator sup-
ply, boiler compoumds my;l methods of water
treatment; and thirdly, n econsideration of
Iubricating oils. A consideration of sources
of power, other than steam, will not fall
into the srope of these articles, as the
chemistry involved is, for the most part, not
such as can be untechnieally made clear.

COAMBLUSTION.

The word combustion is, of course, famil-
far to every one, and we all know that,
when a substance burns, as we ordinarily
gay, it gives off heat and light. Now, what
really takes place when a substance burns?
What do we mean when we say that we
kindle a flre? If we take a candle, and

light it, we notice that it grows shorter.
We say it burns up. Now, take the burn-
ing candle, and place it under water. The
flamwe goes out. Evidently, more than light-
ing is necessary to make a candle burn.
Next, place the eandle on a small wooden
float on the surface of a bowl of water, and,
after lighting it, cover it with a fruit jar, so
that the sidex of the jar are under the sur-
fuaee of the water. What bappens? The
candle becomes extinguished. In the same
wily, 4 candle set on the table, and covered
with a tight fitting jar, goes out in a short
time, The larger the jar, the longer the
candle burnz. In a word, the candle de-
pends on =omething in the air for ita ability
to burn, amd, in burning, this substance is
n=edd up.

Phosphorus is a substance which Dburns
very much more easily than a candle, in
fact, in order {o keep it from burning spon-
tanecusly, it is necessary to keep it under
wiater constantly, Let us then take a small
picee of phosphorus, about as large as a
pea and place it on a large cork. DPlace this
cork on the surface of a dish of water, tak-
ing the groatest possible eare to provent
the plosphorus coming in contact with ouar
hands, The next step in the operation is to
light the substance guickly and, with the
greatest possible speed, cover the dish with
a fruit jar. The phospliorus burnsg with a
hright flame and the jar becomes filled with
white fumes. After the vessel has cooled,
we notice that the volume of gas within it
hias decreased and, If the operation hing been
carried out earefally, we will find that about
one-fifth of the air has been used up. That
part of the air which has heen consumed is
oxyveen. The process which substances un-
dergo, when they combine with the oxygen
of the air, is called oxidation.

Oxidation is, perhaps, the most obvious,
and commonest, chemical phenomenon. The
process Is taking place about us constantly.
In many cases, such, for instance, as the
rusting of iron, which iz a true oxidation
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process, it takes place at ordinary tempera-
tures, Again, higher temperatures are nec-
essary, before some substances will com-
bine with oxygen. This change is often ac-
companied by the evolution of large guan-
tities of heat., Every reaction which takes
place rapidly, if it be accompanied by so
great an evelution of heat as to produce in-
candescence, is termed combustion. In or-
der to bring about the combustion of the
substanee to be burned, it is often neces-
gary to raise its temperature considerably.
This accomplished, further heating, from
without, is not required.

The temperature at  which combustion
takes place is known as the kindling point,
and it wvaries for various substances. For
example, phosphorus ignites at very low
temperatures. Upon this properiy  its use
for mateh heads  depends.  Matches are
miade by dipping wood first in pho plhorus,
anid then In sulphur, The kindling points
of the three substances, are, taking the
lowest first, phosphorus, sulphur, and wood.
The phosphorus ignites, and the heat evolved
riaises the sulphur to its kindling point.
In turn, the sulphur ignites the wood, and
this, onee raised to its kindling point, burns
steadily.

When phosphorus was bureed o oalr, 0t
underwent combustion, and cousumed all
the available oxygen, amd the residue no
longer supported combustion; that is, the
pliospliorus ceased to burn. UOn the other
hand, when the candle burned, it bebaved
quite differently. The volume of air, in
which the candle borned, was not appreci-
ably diminished, although it had lost its
power to support combustion, How can we
explain this variance? Let us take o glass
of water, and add a small piece of fresh
lime. The lime crumbles, and the water be-
comes milky, and perhaps warm. If we
let the glass stand quietly for some time
the =zolution will become clear, and all the
lime will settle to the bottom. Should we
tnste some of this “lime water,” we should
find that it tasies soapy. This alone shows
us that this ean not be simply water. To
further convinee ourselves of this fact, how-
ever, let us evaporate some of it. Upon
evaporation, we find a slight solid residue.
The water has dissolved some of the llme.
For the present, we shall say no more about
the subject of solution, but we shall treat
of it fully, when we discuss the question of
water-supply for boilers,

Let us now pour some of the lime water
into a fruit jar and shake. Next, place a

burning candle into a second fruit jar, put |
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on the eover, and walt until the candie goes
out. Now remove the candle, and pour some
lime water into the jar, and shake. The
lime water becomes turbid. As we found
above, when we shook lime water and pure
dir together, no turbidity was noticed. It
iz obvious, then, that the cloudiness which
we now observe, ig doe to the faet that the
candle, when it burned, changed the char-
acter of the alr, It containg some new sulb-
stance, We ascerfained this fact by the use
of Hme water. Any substance which makes
kuown to us the presence of another sub-
stance, we call a reagent. Lime water,
therefore, is a reagent for the substance
that Is formed when a candle burns.

Now let us take another portion of the
lime water, and blow inte it We notice
that the lime water again becomes turbid.
Evidently, our breath contains the samoe
substance that is produced when the eandle
burns. In other words our Lodies must be
burning, just as the candle barns, and the
force exerted when we lift sometbing, or
walk, or do any other work, iz in some way
similar to the epnergy stored in the boller,
This substance which gives the reaction with
lime water i= known as carbon dioxide or
carbonic acld gas. It is formed whenever
earbon or carbon compounds burn.

When a eandle burns carbon dioxide is
not the only substance formed. If we were
to bold a cold glass over the flnme we should
notice that the cold surface =oon becomes
covered with a dew and on eareful examina-
tion we should find this o consist of pure
wiater. Water is a compound of oxygen and
hydrogen just as carbonic acid gas is 0 comn-
pound of oxygen and earbon. Suelt com-
punim]s:r of oxyegen with other substances are
known as oxides and are formed whenever

any material burng. Up to this point we
have become familiar with one gaseous
oxide and a ligukl. There are, however,

many substances which give solid oxides on
burning. Such substances do not  lose
welght on burning as does the candle or o
piece of coal. A common example of a ma-
terial which grows heavier on burning is
ordinary iron. When iron burns it forns
rugt. Ordinarily iron does not combine with
oxyveen rapidly enough to prodoce inean-
descence. If, however, a plece of iron wire
is ignited in a wessel containing pore oxy-
gen It will burn with a bright white light
and the iron oxide formed will e found
to weigh almost one half as much agnin
as the iron originally taken for the experi-
ment.
(To he continued.?
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BIG ORDERS FOR RAILROAD
EQUIPMENT
The present year promises to break all
records in the construction of railroawd equip-
ment. The Ruoilway Agze compiles the fol-
lowing compirison of 41 weeks of 1905 with
1902, which was a record-breaker.

41 Weeks

1902, 18905,
Freight ecars 195,248 196,672
Passenger CATR v vvvvrnas v 3,409 2,297
Locomotives | .veivrrisess 4,665 4.131

I{ will be noted from the above table that
orders for freizht cars for the first 41 weeks
of the current year are in excess of any
previous year, while the contracts for pas-
genger cars and locomotives, If continued at
their present rate, will also excerd any pre-
vious record.

—_— i

A MOTOR SALVAGE CAR

XNext in importance to the fire-fighting ap-
paratus in the preservation of property in
our citics comeg the salvage car. Every
moment from the time the alarm is received
until the salvage erew has saved all it ean
from the flames is of uimost importance.
With this ir mind, the more progressive
cities have adopted the ueze of motor salvage
earg, which enable the erew to arrive at the
geene of the fire in the least time possible.
Cincinnati, Olio, Iz one of the ecities thus
equipped for offective serviee. Her salvage
car consistg of a touring car chassis rigged

Courtesy Wiakon Motor Cartlsge Ga.
Cincinnati's Motor Salvage Car

with a speeially designed body, equipped
with all the necessary apparatus and earry-
ing a large crew,
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NEW PROCESS FOR COOLING CARS

A new process Tor icing  froit cars is
being tricd in Callfornia,  One jcing is ex-
pected to Inst during the entire trip. The

e =

Forcing Cold Air into a Fruit Car

seeret lies in exhansting all the warm air
from the car and at the same time forcing
a1 blast throuzh the ice, with the result
that in six hours all of the air in the ear
is reduced to freezing amd the fruit thor-
oughly chilled.—Contributed by A, C. Whee-
lock, Sacramento, Cal,
——————————

TAX ON INDUSTRIAL ALCOHOL
SHOULD BE REDUCED
Industrial aleohol, which is made from a
variety of products such as potatoes, beets,
corn, ete,, has already demonstrated its fit-
ness a2 a fuel power for motors, launches,
automobiles amd many other purposes. It
seems to De the one availnble fuel eapable
of competing with gasoline, the price of
which is constantly advancing. European
countries have reduced or removed the tnx
on indonstrial aleohol: here the tax is 2,000
per cent of the cost of making, This tax
should be either entirely removed, or, if nec-
essary, to be taxed in order to control the
manufacture, then let the tax be a nominal
one aud not prohibitive as at present.

IR
-

TRurnt lin=esd oil iz that which has been
Loiled three times, It is darker than other
oils and will not spread ont on paper, and
for this reason is used hy lithe printers.
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French Compound Duplex Freight Locomotive, Nord Ry,
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NOVEL FRENCH LOCOMOTIVE

Which May Revolutionize Present Designs--in
Reality a Double Header With Only One
Boiler and Crew, and No Tender

In ovder to avoid the use of two locomo-
tives, or the cutting in two of heavy trains
on certain divisions of the Nord Railway of
Franee, the chief mechanical engineer, Mons.
in Bosguet, has designed and built two ma-
chines which are the wonder of European
railroad men,

The new type is in reality a double header,

with only one boiler, one crew of two men,
dand no tender. There are two sets of six-
coupled drivers with two pair of carrving
wheels between, Drivers are 57 in. diam-
eter; carrving wheels 331 in. diameter. The
locomotive is four-eylinder compound; the
rear evlinders with diameter of 15%; in. and
264y in. stroke, are high pressure. The low
pressure evlinders which actoate the for-
“witrd oset of dvivers arve 24% in. diameter
cwith 26% in. stroke. In starting or on
grivdes both sets of exvlinders ean be worked
high pressure. To increase the weight on
the drivers four side tanks for water are
huilt,

The =team pas=ses from the boiler to a
rotatable joint at the rear of the firebox—
Phelow the fire door and above the pivot of
the rear set of wheels, IFrom thig rotary
Joint a separate steam pipe sapplles steam
“to each of the high-pressure cylinders, a
Tspecial systein of knee-jointed pipes connect-
“ing the high-pressure exlinders with the
"low-pressure eylinders, while the utilization
"of the new type of intercepting and starting
villve recently Dronght out on the Nord of
France Railway pernits of the starting of
the two groups of engines as simple expan-
sion engines, The ends of the two ecross

heams are provided with slides bearing on
castings attached to the rear running gear
frames, amd by this means the rear set of
wheels ean turn In a horizontal plane round
its pivet, but cannot move in any other
direction as can the front set, which have a
spherical pivot. Buoffer springs are provided
with a view fo minimizing the fransverse
oscillations and the front set can thus adapt
itgelf to the inequalities of the road, without
in any degree affecting the suspended mass
resting on the central givrder. The Railway

Beview savs: “In the course of some recent
official trials, the engine illustrated herewith
proved Its ability to haul a load of nearly
900 tons, over a grade rising 1 in 80, at a
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speed of 12 miles per hour, the engine pass-
ing with ease over curves of 231 ft. radius,
whilst whei it was traveling at a speed
exceeding 43 miles per hour, the engines
woere perfeetly steady,

e

GREAT FACTORY OF CEMENT
BLOCKS

The largest wagon factory in the world
i now being erected at Moline, 1., sl
will cover 15 acres. The hmilding will he of
cement blocks, with an estimated  saving
over brick of $24.000. The power throngh-
out will be electricity,

-

A DOG MOTOR

A dog motor is in smecessiul operation in
Californin. This sugeests an opportunity for
some one with a faney for figures to esti-
nute the amount of useful power now mn-
ning at larze, serving no useful [ s,
throughout the L,

The ilustration leaves  little tleseription
Necessgary a8 to the constroaction g IS E
tion of the motor which is connected by g
rope drive to a grindstone.  Tu this particn-
lnr instance the dog enters into the work
with evident pleasure, and makes no offort

s T

Courtery 6. B Mcleas, Carpentaris, Callf.

The Motor in Operation
to escape. Where the gservice ix loss willing
the wheel can he coverad with wire netting
to keep the power from escaping, and a
small ratehet wheel and (mechanieal) dog
placed on the axle will insure movement in
the right direction only.

il
- >

In a test of submarine sirnaling conduet-
ed on the vessel “Loeania™ in England re-
cently, a signal bell on a lightship at the
mouth of the Mersey wag heard at a dis-
tanee of nine and one-balf knots, The ves.
g0l was ander full steam at the time,

HOW FURNITURE 1S MARKETED

Continuous Expositions of E ver=Changing Displays
Fill Great Buildings

The American people spend vonsiderably
in excess of $100.000.000 every vear for fur-
niture,  In this is included the modest fup-
nishings for housckeeping in a gingle room
amd costing all told ouly $25 all the way up
to the $100,000 order to furnish s mansion.

Bk Anili 2

B _“1,.:.,‘::-1!-
e

Leertes i LI

New York Furniture Exchange

Farniture is one of those things of whieh
the traveling salesman cannot carry a full
line of samples.  And the styles are evep
changing, with as many new noveltios as a
dry goods store.  The retail dealer, there-
fore, hias to come to the seller to select his
stock.  This has brought about during the
past few years the establishment of great
expositions, where manufacturers display
Al sell their pomls,

In New York and Chieago immense gky-
serapers have been erected for this exeln-
give purpose, wherp evervihing manufae-
tured in the furniture line is oxhibited by
the manufacturers, At fipat these oxposi-
tions were held each gpring and fall, but
now they are nuule continuous throughout
the year. The Lnildines are specially con-
strueted as to light, even femperature, and
fire protection.

e

In the fall before the furnace is started
np for the winter, the resisters all over the
house should be closed and o Zoml fAre built
to roast the germs amd foreign matter that
have collected in the pipes during the sum-
mer, This is recommended as wise precan-
tion by Dr. Spalding of th» Chicago health
department, who =g y& that these germs
mingle with the atmosphere otherwise,
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OPERATION OF THE LARGE GAS
ENGINE

How a 3,500 h. p. Machine is Put in Motion

Only a few years ago a gas engine of
100 h. p. was something unusual; now single
units of =everal thousand horsepower are

-

|

Courtesy S Ry, Raviaw

Twin Tandem Gas Engine of 3,500 H. P,

CoEear.
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in suecessful operation, and are constantly
being increased in size. Brief extracts are
here made from a paper By Arthur West,
read before the Ameriean Street Railway
Association.

“One of the most impertant considerations
in the design of large gas engines is the
arrangement of the cylinders. In a single
evlinder, single acting four-cyvele engine an
cxplogion takes place once in every two
revolutions. In order, therefore, to get the
same rotative effect as with a double acting
steam cylinder, it is necessary to work four
single acfing eylinders on the shaft or two
double acting gas cylinders tandem on one
erank pin. With this arrapzement four ex-
plogions are obtained in two revolutions, or
an explosion every 180 degrees of erank
angle. In case of a misfire or premature
ignition due te bad gas, the crank can only
move one-half a turn before another explo-
sion takes place. In a single eylinder single
acting engine the crank must move two
whole turns before the next explosion, while
with two single aecting eylinders opposed to
each other or one double acting cylinder
the erank may be required to move one and
one-half tarns before the next explosion.”

American gas engines are great improve-
ments over the European types in being
muech more simple, especially in the valve
Efficiency varies with the different
kinds of gas used. In the engine illustrated
Llast furnace gas will be used, making in-
spection of the interior of the cylinders onee
in two months dezirable. Provizion is made
for this examination through openings of
CASY ACCess,

“The four-cvele engine has., of course, to
draw in its own mixture of air and gas
and eompress the same, and its functions,
therefore, combine those of a pump, a com-
pregsor and a motor. It is the pumping and
compressing work which eauses the mechan-
ical efficiency of the gas engine to be some-
what lower than that of a steam engine.
The actual friction of the working paris
need be no greater than with a well con-
strueted corliss engine. . There is an
impression rather prevalent that a gas en-
rine iz uncertain and hard to start. A
properly designed engine, supplied with fair-
Iy decent gas, can be started ns eagily as a
steam engine. Large Westinghouse horizon-
tal gas engines are started by means of
compressed alr, the only operations required
being, (1) open the main gas valve; (2) close
the igniter circuit; (3) open one ecom-
pressed air valve, gimilar in construction to
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an engine throttle. The compressed air puts
the engine in motion, whiech draws the
charge into the cylinders and compresses
the same, after which the first explosion
takes place. Compressed air is shut off and
the engine is in ull operation. We find no
more diffieulty in starting our gas engines
than a steam engine of comparative size.
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I desire to lay stress on this point, ag one
of the stock arguments against the gas en-
gine is that it is difficult to get into opera-
tion.”

The engine illustrated is one of two twin
tandem furnace gas blowing engines. TFor
electric work n generator would be direct
connected nnd the air eylinders omitted,

HOW MACARONI IS MADE

Italy no longer has a corner on the
macaroni-making industry. Right bere in
the United States there have sprung up
within recent years o number of large fac-
tories to supply the wvapidly increasing
American demand. In Italy macaroni is
regarded as the national food, and when
first introdneed into the United States it was
for the purpose of supplying the Italinn resi-
dents of this country. Gradually, however,
others including the Yankee, came to like
it, whereupon the industry was given added

saving machinery. Im Naples and Genoa, in
the early days of the Industry, macaroni
comprigsed mere lomps of paste  sgqueezed
amd dried. The word “macaroni” ig derived
from a Latin word which means “to crush.”
It is a paste food, ohtained by mixing flour
and hot water and kneading the dough.
Asg in modern breadmaking in this country,
hoth the mixing and kneading are done hy
machinery. Revolving machinery operated
in large vats mixes the flour and water.
Onee in the =hape of dough it iz worked over

T

Making Macaroni:

impetus. France and Great Britain likewise
learned from the Ttalian how to make maca-
roni and the industry, especially in France,
is now carried on upon quite an extensive
siple,

The American manufacture of maearoni
is distingunished, as might be expected, by
the introduction of different forms of labor-

Pressing and Trimming Operations

upon a flat surface by a syetem of mechani-
cal weights, which also revolve, and which,
in addition te crushing the dough, are so
equipped that it is at all times kept within
bounds and moving in the proper channels,

After being kneaded the dough iz eat up
inte large chunks and droppedd into  bhig
baskets and earried to the macaroni presses,
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Into the top of double-cylinder presses it
roes, from which it comes out at the bot-
tomn in the long hollow tubes, so familiar

POPULAR MECHANICS

As the product comes from the presses it
ig cut off in the desived lengths by an at-
tendant upon the machines, who, in turn,

“*The Seasoning Requires About Ten Days®

to the users of macaroni, This shape is
glven to the produect by its passage through
the dies of the press amd the difference in

the shape of these dies is responsible for
the various forms of paste foods which
are neule in oo macaroni factory.  Some

shapes do not have the hollow centers be-

s,

"'_2'

Boxing and Shipping Room

cituse of their smaller size. The obiject of
the hollow center in the regulation  sized
maecaroni is that it will cook better in this
form.

throws these lengths ncross a stick. After
these lengths have been properly distributed
on the stick, he places it upon a rack where
the macaroni is cut amd trimmed, as shown
in one of the photographs. It is now ready
to zo to the next room where great fans
are at work which dry the produact, after
which it is ready for the seasoning process,
The seasoning takes plaee in oo larvge airy

room and reguives abont ten dayvs.  The
longe lengths of maearoni, thrown across

sticks and hanging up by the thousands in
this room, present a very novel sight,

When properly  seasonced  the  macaroni
woes to the Inspecting amd packing depart-
ments.

e

POWER FOR LONDON

More than lmilf a million horse power is
required for the factories amd workshops in
the city of London. At the present time
ipsa than 5 per cent of this power is =suap-
plied by electric means. An effort i= being
made to produee in enormous quantities elec-
tric power for transmis<ion and use throngh-
oot the eity, thus doing away with the gen-
eral consmmption of coal with its attendant
smoke, =as mul ashes, It is proposed fo
erect several generating stations in the ont-
skirte, thug removing the objectionable fen-
tures from the city proper.
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MODERN MANUFACTURE OF LIME

——

The crude but useful lime kilng, built of
some refractory stone or brick on a hillside,
are rapidly giving place to the steel kilns,
which ecan be kept in continuous operation
day and night.

The “ready made" kiln consists of a
heavy cast iron bed plate from which rises
the steel eylinder, 11 ft. in diameter amd
50 ft. high. The interior is heavily lined
with fire briek to within 10 ft. of the top.
The furnaces, four in number, are 10 ft.
from the base, and below the grate bars is
the coaling cone, which is filled at intervals
by opening the grates and allowing the hot
lime to fall through. The lime cools suf-
ficiently in the cone to load into barrels or
cars, A forced draft, as in a fonndry
cupola, insures a steady and intense heat.

The fuel, which may bLe sither coal ar
wood, and the limestone is carried to the

Single Kiln--Sectional View

top in small ears on an inclined track, and
constantly dumped into the kiln.
It is the custom now to erect these kilns

in batterics. FEach kiln will weigh about
22 tons and the fire brick to line it 7 tons
more. The lining is 215 ft. in thickness.

One pound of coal will produce from four
pounds  of

to five lime., Lime is made

Battery of Kilns

faster with wood, but costs more. The
capacity of a single modern kiln is from
100 to 140 b= each 24 hours, and cost from
$1.500 ap.

i il
i

SOUTHERN YELLOW PINE

The yellow pine s, commercially, the
maost important of the southern pines. Long
leaf pine is always vellow pine, but not all
yellow pine is long leaf. When manufac-
tured it is known as long leaf, Georgia,
hard, and sonthern pine. Its supply is not
confined to Georgia, although that state
first made it known in the general market;
it is found from southern Virginia. down
througli the Carolinas and Georgia into
Florida, and in Louisiana and East Texas,
The lonz leaf is not found to any extent
wore than 130 miles from salt water. The
Southern Lumber Review says:

Tests made by the United States govern-
ment show that the long-leaf is the ELa-
rior to the other in strength, elasticity and
barduess, and of higher fuel value, 1If
greater weight is an element of vilue, the
long-lear pine likewise has that quality.
Long-leaf yellow pine is the strongest of the
Ameriean pines, Tt is uniformly free from
ilefects. The wood Is even grained, and
takes a high polish,
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RUSSIAN OIL TANK CARS

The recent upriging with attendant revo-
Intion and burning of millions  of
refineries  at

dollars’

worth of oil and oil Baku,

0il Tank Cars of the Russian Government Railway

Bnssla, hasz attracted unuzual attention to
this great Russian industry.

The tank cars of the government railway
in which the oil is shipped overland—the
major part being sent iy water—are about
one-half the =ize of tank cars used in this
conntry. Each car has o bmilt-up exten-
gion, as slhown in the illustration, and is
carried on four wheels,

-

GARDEN OVER ELECTRIC PLANT

A duke, residing in London, had a beaun-
tiful garden on a certain spot where an
electric company decided it mnst ostablish
a substation. The duke would not give up
his garden aad the company had to have
Itg station. The difficuliy was overcome hy
excavating the garden, bnilding the statiof
in a basement, and restoring the zarden just
as it was before on the roof of the electric
plant. Trees, flowers and plants adorn the
gronnds, in the midst of which plays a beau-
tifnl fountain, while heneath whirling trans-
formers nolselessly but ceaselessly perform
their work,

i

MOTOR CYCLE FASTEST VEHICLE

In the recent Paris races the motor eyvele
carried off the honors for speed, The
12-horsepower DPeugeot ridden by Clssae
covered the mile standing start n 53 1-5
secondse, or 3-5 of a second faster than the
time made by Clifford Earp in the six-
cylinder §0-horsepower Napier. Averaged,
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Peugeot made the fastest time in all the
six events in which they started.
e

INGENIOUS AIR-LIFT PUMP

An air-lift pump whieh is ecreditably re-
ported to be in suecessful operation in sev-
eral places, Is one more practieal illustra-
iion of actually deing what the books have
said could net be done, In fact, ihe Patent
OfMice declared the pump non-operative until
n demonstration proved the contrary.

A pressure of 40 1h. per square inch will
lift a columin of water in a pipe 92 ft.
With the system in question using a 114-in.
air pipe and a 4-in. diseharge pipe. water
was lifted 210 ft. with 30 b, pressure, de-
livering 220 gal. per minute. In the eut
“a” represents pistons of air and “w" pis-
toms of water; “C” iz the U-shaped well,
and A" the air supply. The frietion of the
alr in passing from “B” to “D,” while small,
is yet sufficient to make the pressure at
“D* less than at “B." with the result that
at regular intervals the column of water at
“B* falls to the level “y-¥" and rises cor-
respondingly at “1)” where it is carried up-
ward in the ascending pipe.

It should be remembered that the com-
pressed air is at no time lifting a solid

column of 200 ft. or 300 ft.
E of water, but only a short
geetion; and that the total
length of the water pistons
in a 300-ft, pipe, for instance,
Ll would be about 100 ft.
a One advantage of the meth-
od is that there is no sub-
merged working machinery,
as the air compressor can he
a placed at the most convenient
nearby point, aud driven by
an electric motor, or the air

can be piped down from the
gurface,

Afir=Lift Pump
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All the articles ap=
pearing in this des
partmentare reprint-
ed in book form at
the end of each year.

SHOP NOTES

Contributions to
this department are
invited. If you have
worked ovut a good
idea or know of one,
please send it in.

CHINESE METHOD OF MAKING OIL
SKINS OR SLICKERS

What is called oil skins and souwesters is
ealledd glickers in eivil life, amd bave a dis-
igreeable habit of sticking together when
put away in «ry, warm weather, which
gpoils them and makes them less water-
Ironf.

The following simple formmla makes them
witterproof and when thoroughly «dry, you
can roll them up and put welghts on them
and they will eome apart withont sticking:

To one guart of pure raw linsead oil add
two fresh egrs, well beaten, nmd mix.,  Ap-
ply with a rag or brush, let dry and give o

seeoinl eoat—Contributed Iy Johin Rhodes
of the 7, 5 S Denver,
SWINGING RACK FOR HOSE

A hose rack that will swing in any direc-
tion the hose is pulled and may be placed
near the ceiling and out of the way, pro-
vided the nozzle hangs within easgy reach, is

MWNMY T3

T4
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Fost

Hose Rack

ghown in the [Hustration. This rack can
be made by anyone, declares the Wood-
worker, and at trifiing cost. It consists of
n swinging double bracket 2 rt. long and
with the sides far enough apart to allow the
lioge to pasg freely hetween, It is provided

th oarms of Txt-in, half-round  sticks,
sipoot ]y on top, over which the hose is looped,
When the hose s wanted, wercely grasp the
nozzle and walk away and it will come
oft readily.
——

PORTABLE WORK BENCH FOR
PLUMBERS

The portalde work benelh shown in the

iMstration i= described by a correspondent
as heing

of the Metal Worker espeeially

FLka &
Low -5 LT e

LMY Gy
LEG-FI2CR

LEG-FRAME
Xulded gﬂl" hau '.1-!‘.4.

Flade of Iimel
Tye.

Plumbers' Portable Work Bench

convenient for plumbers.  The top of the
el is mude of 236.in. poplar, 15 in, wide
amd 615 1t long.  Four loug screw nipples,
with the collar half of four unions on the
short throads, are sereweld up  into holes
hiored, n= shiown, throngh foor flanges which
are serewed to the under side of the top.
To =et up the bench the standards are twist-
ed upright amd the top placed and the
collars of the unions serewed down with
the liaml. XNo hraces of any type are nee-
egzary in general work up to 1l-in. pipe.
For benelhes to he u=eid regularly on 1% and
2-in. pipe some form of brace easily applied
and leaving the bencle still of the quick
knockdown type would e an improvement,
For starting oceasional threads on large pipe
the tlirust «train ean be taken care of with
i picee of plink in the frame,
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HOW TO MAKE A SLED BRAKE

A sled hrake like that shown in the sletel
was used by a correspondent of the Black-
emith and Wheelwright to hold loads of
12,000 1h. in the mountains. To make it,
proceed as follows:

Sled Brake Attached

Make n roller, I, the same as a double
cam roller for a wagon brake, only heavier,
1%-in. round iron. Leave ihe end square
for lever L to be held on with key., Make
rods same as for g wagon brake, only make
eve to connect with dogs A and B, To make
the dogs take a piece of iron 5x3 in. and
the length must depend on the width of
the runner, but make the dog B on the
inside of the runner about 12 in. long. Make
a square turn at the middle. Draw the emd
down 3 in. from that turn and let it come
at 45 degrees,  Split the end and weld in
a plece of steel. Sharpen so that it will be
114 or 2 in. wide where it comes to the hot-
tom of the shoe. The other dog, A, is made
the same way, only it is long enough to
turn over the runner at the top aml meet
the eye har, E. They are connected to the
runner with a 5 bolt, which must be put
in 80 the snow will turn the nut on instead
of off.

- -

CAT HELPS ELECTRICIAN

Last spring, when wiring a house for elee-
trie gas lighting, 1 had eccasion to run 8
wire between a chiamber floor and the ceil-
ing to light the chandeliers in the rooms
below. The gas fitters had taken up floor-
ing in two places about 15 ft. apart, a
greater distance than I eould work the wire

through. An intercsted spectator was a hig
yvellow tom-cat, “Foxie” by name, and I

concluded to impress him into the service,
%o I tied a chalk line around his body and
pointed his nose down into the hole with
directions to “seat,” and he “seatted,” being
attraneted by the light at the distant open-
ine, where he brought the line out all right.
I have since repeated the performance, anid
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it will work every time, provided you can
tind the helper. 1f the cat is inclined to
wiste time under the floor, blow a little to-
haceo smoke into the opening where he
started and he will hasten.—Contributed by
Andrew Whiton, Hartford, Conn.

e

COMBUSTION SIGHT HOLE FOR
TESTING A GAS ENGINE

A vaiuable device for testing engines is
ealied a combustion sight hole and is adapt-
ol for use with make-amd-Dreak igniters.
The Gas Engine tells how to make this de-
viee,

Serew a pipe nipple, Y-in, iren pipe size
with a long thread on one end, into the eyl-
iniler head.  On the thread of the nipple
serew a 1x1M-in, reducer into the outer end
of which serew a 1x7%-in. mzhing, to be
used as a stuffing box nut in holding a piece
of thick plate glass in position at the end
of a YW-in, nipple. Use asbestog gaskets to
separate the glass from the nipple and the
iron stuffing box washer. The distance of
the glass from the inner side of the eylinder
liead shounid be several inches to prevent its
becoming overheated and breaking, and its
dianmeter should he so small that it does not
toueh the inside of the reducer,

This apparatus enables one to view the

Combustion Sight Hole

interior of a gas engine while the engine
is in motion. For safety, do not put the eyes
too close to the glass, but stand several feet
away, though it is hardly probable that the
glags will break. The cost of the device is
under a deflar

MIXING CEMENT

To make a cement block as hard as a rock
and with no limit as to its lasting quali-
ties, writes J. H. Johnston of Albion, Ind,
proceed as follows:

Mix the cement in the usual manner and
leave stand 12 hours; then break it up and
mix again. Let stand for another 12 hours
and remix and use,
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TO CUT A FIVE-POINTED STAR

The aecompanying diagrams show Lhow o
square of paper ean be folded so that a five-

pointed star can be eat with one elip. The
3 :
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kink is old, butl oftentimes useful.—Contrib.
uted by J. B, Dean, Reading, Mich,

(]
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LEVERS FOR TIGHTENING GIB-
SCREWS ON MILLER KNEE

For tightening at onee all the gib-serews
locking the milling machine knee to the col-
uwmn the arangement of levers shown in the
illustration works like a charm, says a cor-
respondent of the American Machinist, The
short levers, A, are all of the same length,
have the same distance hetween holes and
the  position  of the
gijuare holeg with  re-
lntion to the center line
of lever ig the same.
Holes B are spaced to
correspond with  the
spacing of the gib-
BOTEWS,

The gih-screws were
all ground off at the
ends  when necessary,
hefore  assembling, so
that when they were
tight earh would al-
low its lever, A to stand at the angle shown.
A movement downward from the position
ghown, and through an angle of about 60
degrees, i= suficient to loosen the knee,

& .
- -

There are two kinds of =izes, oil and waier.
Oil size makes an adhesive surface upon
which the =olidl leal muszt be laid Imme-
dintely.  Water zize dries hoard and when
the gold iz to he Inid mwust first he brushed
over with water. 01l =izes are nzed in deco-
rating furniture., Water sizes are used for
bnrnished zilding, Oil =izes do not harden
sufficiently for this purpose,

GRINDSTONE FIXTURES

A ket of grindstone fixtures like those
shown in ithe illusteation were made by a
correspondent of the American  Miller  ten
yenrs azo and used for hanging a G00-1b,
stone. The stone hangs as truae today as
when first hung.

The shaft, A, is a piece of 11§ about 2 ft.
long and the hangers are four pieces of tire

R, - SS—
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Grindstone Fixtures

iron, 114x1%5, 7 £t long, drilled and tapped
4 in. from the end for set =crews, which
were made oval point to 6t the conntersink
in the shaft. The eve of the stone was laid
out and made 3V in. square with a ecold
chisei and the stone wuas then bunz and
turned up perfectly with set serews.
i

REGLUING BRIDGE OF A GUITAR

Having oceasion some time aso to reglhiue
the bridge of o fine guitar and not having
stitable clamps, 1 removed the pegs from
the caltar amnd replaced them with six bind-
fnge serews, taken from the earbons of dis-
carded dry batteries awd left the instruoment
alone till the gloe had had time to dry.
This al=o allowed of immediate nse of the
guitar when necessary.—Contributed hy Wal-
Ince S Allen, Denver, Colo,
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PATTERN SHOP CONVENIENCES

For transferring lines to irregular surfaces
the vertical plumb or box square will be
found convenient. This device is ghown at
Fizg. 1 and iz made of wood. The marker
shown at thie upper part of Fig. 1 and in
dotted lines at the right-hand =ide consists
of a straight piece of hardwood with a brad
driven in the end and filed to a point, as at
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A, or a metal plate let in flush with the
face of the marker and filed to a point. The
point should be in exact line with the face,
I, says a correspomdent of the American Ma-
chinist. Figure 2 sliows how the device is
nsed for drawing a line across o core bhox,
Tt iz al=0 convenient for pipe connections,
stove work, ¢fe.

Another form of the deviee is shown at
Fiz. 3. The brackets on the device as shown
at Fiz, 1 exelnde it from this class of work,
but Fig, 3 receives its stiffening from the
faces D and ¥E. These are halved togetler
and attached to face F and G as shown.

A method of convertihg a rabbet plane
into a core-box plane is shown at Fig. 4.
Wing H, which should he twice as wide as
the body of the plane, is attached to the
hody by serews at a right angle to it, the
face of the wing projecting slightly beyond

POPULAR MECHANICS

the sole of the plane at I, so that it comes
opposite the cutting edge of the bit. The
wing is gouged out opposite the throat .J
of the plane to allow the shavings to clear
themselves,

A pair of calipers for large work is shown
at Flg, 5. They have a light wooden frame
made of strips =zerewed together and are
furnighed with adjustable pins, K, made

from ordinary dowel-pin stock,

=X S
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FIG.5

TO CARRY LONG PIPE ON A DE-
LIVERY WAGON

The joh of carrying pieces of pipe 16 and
20 ft. long on a 10-ft, delivery wagon Is one
that often confronts the plumber or steam-
fitter. To make the pipe less unwieldy to
transport a device like the one illustrated is
recommended by a correspondent of the
Metal Worker. It consists of a forked sup-
port to hold the pipe so that it can ex-
tend out over the horses' backs instead of
trailing out at the rear.

A support is placed at the front and an-
other at the rear of the wagon, the front
one being a trifle higher than the other
Each is supported by a standard which is
prevented from revolving by a piece of pipe
extending lengthwise in the corner of the
wagon. Three =traps or pipe hangers,
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carefully bolted to the wagon hox, fasten
the upright in place, in each ecase. If the
supports are fastened to the stanadrds by a

Device for Carrying Long Pipe on Delivery Cart

union, they will e  detachable in
bulky supplies are to bhe carried,
-

WAX VARNISH FOR MARBLE

Marble or statues exposed 1o the alr
may be preserved by applying a  varnish
made of 2 parts of wax in 8 parts of pure
exsence of turpentine. Apply  the varnish
hot, n thin, even ecoat, so that the lineg
of the figures will not he destroyed.

Cise

il

HOW TO MAKE RINGS AND PUL-
LEY BLOCKS

Rings and pulley blocks were onee called
thimbles, and only a4 few smiths knew how
to make them. The process is described by
a correspondent of the Blacksmith and
Wheelwright,

“Prill a ¥-in. hole in your anvil and cut
a thread in it for a set screw. Then make
& hand lever and fasten it to the anvil with
the set screw. Make a piece to fit in the

Making Rings and Pulley Blocks
anvil hole one inch squnare, and let it pro-

ject over the auvil toward you., Fuller the
end of it like a bottom swage. Make a
loop the size vou wish, get it hot, put it
in the plece that is in the anvil, and bring
yvour lever down on to it. Keep turning the
hoop as it rounds it up, and you have a
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complete thimble in less time than it takes
to tell yon about it.

“For making open thimbles, we used to
hammer our iron to a feather edge on both
sldezs. We had a hardv made so that it
would cut the ends the right shape. Then
wi put in a bottom swage and hollowed the
thimble with the pein of the hammer. Then,
holding it with a pair of narrow-bitted
tongs, we tarned the thimble over the anvil
horn with the pein of the hammer,”

e

BRIDGE FOR FARM USE

Un o farm cros=sed by small streams which
it iz neressary to bridge, the form of bridge
shown in the illustration will be foumd
adaptable to almost any  condition; and
when it is built of good timber, savs the
Epitowmist, forms o lasting and serviceable

Farm Bridge

structure. This bridge is especially valu-

ible where a single log cannot be used as a .

stringer. Good timber of a size sufficient
to sustain the weight the bridge must bear
should be used for the stringers, a.

-
- -

HOW TO SQUARE WINDOW
SHADES

Window shades that are imperfectly
gquared will not roll up straight, and this
is nlmost certainly the result where =2
square, of wood or metal, i3 used for the
[rpose.

The proper way to square a shade, directs
Hartzhorn's Roller, iz to cut the cloth off
the roll the right length, allowing for the
bottom hem and for several turns around
the roller when the shade is pulled all the
way down. Then fold over the cloth, and
bring the two outer edges together (Fig. 1).
If the finished shade is to be narrower than
the ecloth, measure off one-half the width,
top and bottom, using a rule, and put an
awl through both thicknesses of cloth as
close to the top and bottom as possible, If
necessary make a slight short crease at the
top and bottom of the shade. Tt is a good
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plan to use two awls., Then spread the
cloth out flat, earefully place a straight
edge on prick marks A and B, Fig. 2, and
with an ordinary shoe knife, very sharp,
ent out the eloth, Cut also lines C to D,
A to C and B} to D. Every corner will be

" Fig. 3

a perfect right angle. Fig. 3 shows how the
edege of the knife should be ground, round
and sharp. If the cloth is the right width
for the curtain without cutting, only the
top and the bottom need bhe squared. A
number of shades may be ent down at one
time.

fﬂézrm clock

Wedd Sare were
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TO BROWN GUN BARRELS
Mix ehloride of antimony to thin creamy
consistence with olive ofl.  Tleat the iron
slightly, dress evenly upon its  surface
with the mixture and leave until the de-
gree of browning desired is produced,
i

ELECTRIC ALARM

IMPROVED

An Improvement in the electrie alarm at-
tachment for an alarm clock deseribed in
our July number is suggested by Claude .
Harrison, of Clinton, Iowa, who says the

BATTERY [

Proposed Improvement for Eitﬂr-ic Alarm

No. 24 wires which twist together to close
the circuit soon play out.

Instead of the No. 24 wires use a piece
of leather % in. by 3 in, On one terminal
of the circuit place a contact plate wmade of
copper and on the other terminal put o piece
of clock spring.

To set the alarm, place the leather be-
tween the plate and the spring. When the
alarm rings the leather will be twisted from
its position, thus closing the cirenit and
ringing the hell.

By placing a point switeh in series with

FTopbeew
01d Method, Using Wires
the cireuit, the bell ean be stopped without

Never use shears for cutting shades, as
they cut jagged edges and cause the cloth

to ravel.

any trouble. During the day the clock can
be used in any place desired,
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CIRCUIT-BREAKER ALARM

This Is an English idea and can be con-
structed by any electrician at practically
no expense. When the breaker opens from
a short-circuit or overload the attendant
may be engaged elsewlere and not lhear
the report. The plan was sent the London
Electrical Review by R. N. Tweedy, who
BOYVS:

Cawvcwd breaker handbe,
il Positon.

Fia, 2.

o, Tmsnlatug chmmp ; Lo, Torpl
cituigit; E B, Electrie bell.

Fiua. 1.

)

Ciicuit biveter handla, opan positian

Fio. T

“It is hardly an exaggeration to say that
no wols are regaired to manufacture {he
device., Certainly it can be made and fixed
by the aid of a knife, a pair of pliers and
a screw driver, and the cost per breaker is
minute, especially if the switehboard at-
tendants do the work, as they well may,
while on duty, There. can e no unecer-
tainty about the action of the contact
maker, for it depends on gravity alone:
and the contact faces are always vertical,
g0 that dust cannot cling sufliciently to In-
sulaite A from C when the breaker opens.
As fhe current passing through the loecal
circuit is infinitesimal, the pivoted joint, B,
which is the only moving part, ean be made
s0 loose as to preclude ihe possibility of
sticking, but to provide a still higher fae-
tor of certainty the comtact maker, A, may
bhe weichted,

It will be seen that the ecirenit-hreaker
must be kept in the elosed position even
when the feeder or generator is out of serv-
ice, unle=g a switech i= inserted in the loeal
circult of each Lreaker: but there is 10
practical objection to that, as there is al-
ways a switch In series with the breaker,
and, &o lohg as that is open, the feeder or
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generator will remain izolnted. The inter-
position of a tumbler-switch to cut any
breaker off the alarm bus-bars is to be

depreciated, inasmuch as there is always a
possibility of the attendant forgetting to
cloge it when putting the eircunit-breaker in-
to service,”

. -

SOLDERING ALUMINUM

—

A reader who was at one time employed
with a reduction company manufacturing
dluminum  wire, deseribes  the  soldering
Eroce=s nu=ed by the company,

The two ends of the wire were first heated
by oxygen gas< and then pressed together, as
shown in Fig. 1. When ecooled the wire
would be smooth at the joint and appear as

OXYGEN GAS
—
WIRE 7

one piece. The zsame process was used in
soldering the spouts on ten and coffee pots
(Fig. 2)
—_———————
TO CLEAN SLATE SWITCHBOARDS
WHEN BURNED

First clean off with sand-paper; then give

one coat of aoy zood filler that will not
carry cwrrent. When  dry, putty up  all

nneven surfaces, using cood, hard devinge
putiy. Rub down with reclk pumies stone,
clean off and give one or two coats of eolor,
gfve two coats of japan, varnish, after thor-
oughly dry, polish in the wusual wayr., A
good polizh can be made from butter of an-
timony and rmow oil,

. —————— — -

Varnished paint may he eleaned by wash-
ing with a mixture of a pound of wheat
bran boiled in a zallon of water.
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HOW TO MAKE A WINDOW JACK

wingow  §

Window Jack for Painters

A window jack for painters’ and window
washers” use way be made of a plank 5 or
6 ft. long and 12 or 14 in. wide. The part
which extends mitside has legs or hraces
to brace against the wall.  The inshile par
has holes dreilled  through at different in-
tervals, say three rows and about 1 in
apart, to allow for differcnt wildih sills

To place. open the window and put the

juek on the ontside aml put a beolt in the
hole that comes nearest the =ill on the in-
wide. This makes a strong jack amd one
that & man ean work on and feel safe.
The bolt useill shonld be abont 5% in. and
need only be slipped Into the hole, as the
weight on the outside conu=es the Lol {o
henr against the =ill on the inzide and holds
the jack secure—Contriboted by Thiede,

HOW TO MAKE A CHEAP DIE AND STOCK

Make the die (Fig. 1) of tool =teel 11 in,
wide, 3 In. thick amd 4 in. long,  Drill o
Be-in. tap hole in the center of the plate,
then tap it with a %%-20 thread tap.  Drill
a row af holes and saw them out to make
a slot for adjusting the die which iz done

il back off the starting side of the die by
filing. Make three =mall holes (B B B) in
the die for fastening it in the holders or
=tock,

The stock is shown in Fig. 2. Make it of
0 piece of tire iron 12 in. long, 134 in. wide

©H8

r?-,n
it

Fig. 1 7
i BO
i : BO !

Fig. 2
by means of a stave holt (M), which passes
through both sides of the slol.  File three
slots to form the entting edges of the die

gud 3 in. thick. Put a %-in. hole in the
center, s indicated, and tap three holes
(B B B) for the stove bolts, which hold the
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die to the stock. Harden the die and draw
its temper to a straw color and it will cut
as clean a thread as one can wish.—Con-
tributed by F. . Emmelmann, Indianapolis,
Ind.

=

TO FIND THE NUMBER OF TURNS
A VALVE 15 OPENED

A deviece for indicating the number of
turns a valve Is opened was described at
the annual meeting of the Western Gas Asso-
ciation in Chicago recently. This device is
shown in the sketeh.

A cord is attached to the stein of the valve
and thenee runs over a small drum, aroumd
wihich It is wonnd =several times. A small
connterweizht i2 hung on the free end of
the cord. The drum communicates with an
indicating band, which registers on a dial

the wvalve ia

that
When the valve ig opened the stem
turns and winds up the cord, turning the
drum and moving the indicating hand.

L — -

the number of turns

opened,

CEMENT FOR TIGHT PIPE JOINTS

Powder and mix together 15 parts slaked
lime, 30 parts graphite and 40 parts barinm
gulphate. To make a stiffer preparation,
omit the lime.

s

CEMENT FOR WO0OD VESSELS

Caleine and reduce to o fine powder, sep-
arately, lime-clay and oxide of iron. Mix
them thoroughly and place in a closed ves-
gel until ready to use., Before using mix
with the necessary quantity of water,
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HOW TO MAKE AN ELECTRIC
GLUE HEATER

In the shop where electricity is used the
electric glue heater is the simplest device
of its kind, The illustration shows how it

G’ Celling or wall rosetie

£
| | socket plug

Water line

Tneandescent lamp
Electric Glue Heater

is arranged.  An ineandescent lamp with a
wiaterproof socket is suspended in the water
in the kettle, and the joints between the
glue pot and the kettle are made perfectly
tight. A 32-candlepower lamp will boil the
witer in from two to four minutes, savs a
correspondent of Wood Craft, while six or
eizht candlepower will keep the kettle warm
enongh tor consgtant us=e,

At

WAX FINISH FOR FLOORS

—_—

Slice 2 Ib. of white wax thin and boil it
with 2 oz. of pearlash in 2 qt. of water. Stir
until the wax is melted and unites with the
water, Apply with a brush and polish with
old plush. Good for light service only.

————

TO SOFTEN OLD WHITEWASH

Wet the whitewash thoroughly with a
wash made of 1 Ib. of potash, dissolved in
10 qt. of water.

e

To clean tarnished zine apply with a rag
a mixture of 1 part sulphuric acid with 12
parts of water. Rinse the zine with elear
water.

———
Order your copy of Shop Notes for 1906
now. Price 50 cents.
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FUEL ECONOMIZER FOR SAWMILL
PLANT

In a small sawmill plant, consisting of
a 26-bp. engine and hoiler, where it was dif-
ficult to keep the steam up to the reguired
pressure, a correspondent of Power fitted up
and installed a fuel economizer and water
heater that was 0 great improvement.,

The fuel n=eid was green slabs, The hoiler
was of the firebox type. The exhaust of the

Intet,

«—

engine was turned up the smokestack and
the heavy draft kept the flues scoured out
by means of pleces of bark It drew  out
throngh them.

It thus not being necessary to scrape the
flues from the firebox end, the heater could
be placed directly in front of the flues,

Fig. 1. shiows a dingram of the heater. A
piece of 6G-in. pipe threaded at both ends
wag covered with two caps.  Into this 6-in.
pipe a number of %-in, pipes plugeed at one
end were =erewed.,  These water tubes or
quills were made short enough to lie below
the water line when in position in the
smoke-hox of the boiler, as shown in Fig.
2. The quills were put in only on the top

To Boiler ~

G _.,-_- o \ |:Elt'=1.1¢:r
o St . J
From Injectory L I

w \ -

and sides as shown, <o that any sediment

which might he in the water wonld not

lodge in and scale them and them
to burn out.
The heater absorbs a great deal of heat

[REER N
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and the feed water iz fed through it as it
goes to the boiler. Ample water connections
were used between the boiler and heater,
The lower connection (delivery from the
pump or injector) extemds in about half
way to insure circulation (see dotted lines
in Fig. 1). The check and stop valve are
on the delivery to the lieater, ut between
the heater and the boiler no check valve
was used, so that the heater has always
a sufficient supply of water,

When after three years continuons service
the heater was taken out of the holler for
ingpection the quills were not sealed at all.

e

DUST COLLECTOR KINK

In a1 mill where the fan from the scourers
blows into the dust chamber spout from
chamhber to bran Lin, a great deal of dust
was raised becaunse there was so little stock

T [*
]m Bin ]’
kL

Kink for Dust Collector

running down the spout and so much air
that it blew up through all ether spouts lead-
ing to the bran bin. A correspondent of the
Ameriean Miller tells how he remedied mat-
ters, as shown in the accompanying dia-
gram.

F is a valve in the spout, closed by means
of a weight on the lever from F; C is a1 wire
running to trip lever B: H is a1 small pin in
trip wheel to raise lever B: E is a pin at-
tached to the dust collector, which makes
one  revolution every five minutes. Four
ping in the trip wheel, A, eaunse it to
trip every 20 minutesz, when valve F eloses
immediately, shuting off all air. Lever B
iz bolted loosely to the post or the wall and
is just long enough to rvise high enongh to
allow pin H to pass and lever B to drop back
in place. It Is checked from dropping foo
low by n small Block fastened to the post
and just helow the lever.

The intervalz between the aetion of the
valve ean be varied in doration by adding
more pins to trip wheel A, or by using
fewer pins.
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INEXPENSIVE RIG FOR REMOVING
CYLINDER HEAD AND PISTON

A slmple and inexpensive rig for remov-
ing cylinder heads and pistong is shown in
the sketch and may be made as follows:

At g there iz a 11%-in. pipe plug put in the
gteam chest {o allow for the removal of the
L. P. valve stem for repairs. Remove this
plug and into the hole screw a piece of
14in. extra heavy pipe about 4 1t long.

e

To Remove Cylinder Heads

Fut an ell on at i and screw a piece of
common blick pipe long encugh to reach to
the floor into the ell. Cut two pieces a and
a’ each 4 in. long from a piece of 11i-in.
shafting and deill a hole Tor a 7%-in. standard
mackine thiread through the center of eavh
piece. Tap each of these pieces half way
through with a left-haml thread tap and
through the other half with a right-hand
thread tap. Make the threaded hook, 13, of
Te-in. round iron, hent to fit the outside
dinmeter of the pipe. Cut the hook with
left-hand dies, Alake hooks b, I, b in the
same way, except to thread D™ right hand.
Muke the bracket, f, supporting the piston
head, e, of Tg.in. round iron. A side view
of the bracket is shown at A. Make the
stud at ¢ with a right-hand thread on either
end: the blank space at ¢ is for the grip of
a pipe wrench., This deviee is recommended
by a correspondent of the National Enci-
neer.

il .

HOW TO MEASURE CORN IN CRIB

This rule will apply to a crib of any kind.
Two cubie feet of sound. dry corn in the
ear will make n busghel shelled, savs Crain
Man’s Guide. To get the quantity of shelled
cornt in a e¢rib in the ear, measure the
length, breadth and height of the erib, in-
gide of the rail; multiply the length by the
hreadtb and the produet Ly the height: then
divide the product by two, and you have
the number of bushels in the erib.
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FORGING GRAB HOOKS OR
TWITCHING DOGS

In Fig. 1 Is shown a grab hook made of a
l-in. bar of round iron. To make such a
hook upset a lump 2 in. from the end of the
har, draw toward a point and bend square
across the swell. Leave the front thick, but
thin the outside of the point at the back.
Cut off 10 in, inside the hook and punch a
hole for the chain. This hook will not draw

out on a straight draft, says a correspondent
of the Blacksmith and Wheelwright, but will
coule out easily by swinging away from the
log and back.

The other illustrations show how a peevey
dog is made, TUse 3xTx11-in. iron, heat it
about 134 in. from the end to a good warm
Leat, but be eareful not to burn. Bend
slightly over the horn of the anvil, Fig. 2,
then =tand it on its ot end and hammer to
the shape of Fig. 3. Draw to a point and in
the other end punch the eve. Bend to the
shape of Fig. 4, so the point will set 14 in.
out from one of two parallel lines 5 in. apart
when placed as shown in sketelh. Use an
anvil with a 5-in. face and in either of the
dogs deseribed do not allow a square corner
to form in the throat, or the heads will
break off.

Rt T L

Do not neglect to send for the second vol-

ume of Shop Notes. Price, 50 cents.
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NON-FREEZABLE COOLING WATER
ARRANGEMENT FOR GAS-
OLINE ENGINES

The water-cooled gasoline engine in use
in a cold climate usually has a cracked
witer-jncket. becanse at some time or times
the water has been forgoften amd allowed to
freeze.  There are other means of cooling
the eylinder, it is true, but pure water is
the best. The following described arrange-

POPULAR MECHANICS

The pump should in all eases be of ample
capacity and should have a stop-cock at G,
for gauging the flow, the surplug being re-
turned to the tank by the overflow pipe R
attached to B near the top. A cooling water
temperature of 150 degrees ag it leaves the

e e |=_

ment, devised by a correspondent of the
American Machinist, will do away with all
difficulty In this line:

Muke an underground cistern—a common
0 bbl. eapacity or enough to last through
the winter months, Let the water supply
be piped from the roof draing, the soft wa-
ter doing away with lime inerusta-
tion in the cvlinder. Dlace the tank so that
the pump may be directly over it amd ar-
range with whatever modifieations are re-
gquired, as shown in the diagram. Place a
common deep-well pump evlinder, C, at the
bottom of the tank A, and ecarry a pipe up
into the bottom of a reservoir, B, which
shoulu he placed about 2 . above the level
of the top of the engine exvlinder. Any kind
of vessel that will hold 3 gallons or move
will do for the reservolr. Run the pump rod,
P, up through pipe E, and reservoir B, amd
attach it fo any convenient mechanism for
giving it the necessary reciproeating motion.
At a peint e in pipe E, preferably helow the
floor, insert a T and from it roan pipe a
to the bottom of the eylinder water-jaocket.
Carry the overflow taken from the top of
the eylinder back to the tank by pipe r
At point v 1 pipe E dreill a &-in. hole and
leave it open at all times, so that when the
pump stops the water will drain hack.

L - -

"

Cooling-Water Arrangement for (asoline Engine

cx¥linder indicates the highest degree of heat
permissible In running gas or gasoline en-
gines.

———————

INK FOR LABELING

An ink that nothing will bleach is made
by mixing pyrogallic acid and sulphate of
iron in equal perts. Particularly nseful for
marking Iabels on bottles containing neids.
Varnish the label after the ink is dry <o
that meisture will not affect it,

e

New ok may be made to look old by
sponging with a strong hot solution of comn-
mon soda in water, This will raise the
erain which must be cat down with sand-
paper.
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"LOOSE PULLEY SUBSTITUTE

For a belt that iz not much uged the ap-
pliance shown in the illustration will take
the place of a loose pulley, says a corre-
spondent of the Engineers' Review,

Small rollers are located near the flange

Substitute for a Loose Pulley

of the driving pulley. The top roller is even
with the face of the pulley or nearly so,
the other three are a little nearer the shaft
and the lower one iz still nearer the shaft.
The belt may be handled by hand with
this device, though for a large belt it is
better to use a stick for removing it. The
rollers may be fastened to a joist by log
orr wood screws on which they turn. The
helt will not wear by friction when standing
as in the case of a loose pulley.
-t
GONG CONNECTIONS FOR TELE-
PHONES

For the noisy plant where the telephone
beil canuot always be heard a simple gong
gignal will prove a great convenience,

Iut the lelephone in a quiet room adjoin-
ing the boiler room and connect it with the
rone and two dry batteries in the boiler

Towimn Rapm
Gees

By Barramius

Tals psni
| L]

Connecting a Telephone with a Gong

room, as indicated in the illustration. The
dry batteries and the gong are conuncected
in series to binding posts, B, B, says the
Practical Enginecr. T is a trigger pivoted
at P, A is a piece of stecl pivoted so that
the spring can draw it down to touch the
contanet 5. When the telephone bell rings.
the clapper releases arm A, which contacts
at 5 completing the eireuit and eausing the
gong in the bLoller room to ring. The trip
must he reset after every eall,
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IMPROVED METHOD OF FASTEN-
ING A ROPE TO A RING

In regard to the method of fastening ¢
rope to a ring, ziven in our September
number, IHarry de Joanmis, of Chicago,
HAVH:

"The method illustrated in your article
iloiss not present, as stated, two thicknesses
of rope to wear throungh, for, when the first
thickness iz worn  through, it is worn
through in such a way that the half-hitch
holding it is insufficient to stand the strain,
Not only this, hut the seizing shown in the
illustretion should have two or three cross
fightoning stranmds, as shown in the sketeh
submitted hevewith, to prevent the inevit-
ghle play of one rope upon the other.

“By the method I show, the rope takes
a round turn through the ring and then is
given a balf hiteh over the main rope and

- e
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the end is fastened to the rope (Fie. 1), aa
in your illustration, with the addition of
the strands above mentioned. The advan-
tnge 1 claim for this method of fastening is
that the half-hiteh takes a consideralde por-
tion of the straln and the round turn gives
two wenring surfaces in the ring which ean
easily be examined at any time by pusliing
the half-hiteh towards the ring and enlarg-
ing the round tern so that the inside sur-
fices of the rope are seen easily. If wire
iz used (Fig. 2), it should not he hammered
flat nor is a round turn necied in the ring
whatever. It should be laid around a split
thimhle and two seizings should be applied
to it instead of one.

“In tightening seizings, the strands are
woven in and out and then pulled tight and
cut off short (Fig, 3).”
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WATER SUPPLY SYSTEM FOR THE
KITCHEN

In country towns where there is no water
gystemn a simple supply sy=stemn for the
kitchen will be found a great convenience.

Procure three barrels, one a very large

RN
Hot and Cold Water Supply System

pork barrel. Mount the large barrel on a
strong bracket outside the kitehen, in a shed
if there be one, and make an inlet by which
the =oft water from the roof will flow into
it. With a 14in. pipe, an elbow and a bib
for connections, ran the water from this
barrel to the kitehen sink and arrange for
the overflow from the barrel to be run in
another direction. Pipe the discharge from
the sink to another barrel placed jost he-
low the supply barrel, but on the shed floor.
The barrel can be wheeled away on a bar-
row or cart to empiy in some suitable
place,

If the pump he one of the ordinary kind
and out of doors, replace it with a foree
pump in the house at the sink and arrange
it to connect with the supply barrel =o that
when there is no soft water the tank may
be filled from the pump.

Place the third barrel on o strong bench
back of the stove and lead a pipe from the
supply tank to the barrel, connecting it at
the bottom of the harrel. This pipe should
be proviiled with a stop-cock to shut off the
supply when the hot water barrel is full

Make the water heater of 14-in. pipe and
install it in the stove, From the hottom
of the hot water tank rn a pipe to the
heater. The return pipe from the heater
connect into the gide of the hot water tank
ahout 10 in. above the hottom of the harrel.
Make the connections by means of iron pipe
with long threads eut on it and use jam
nuts on hoth sides against asbhestos washers
sonked in red lead. Put the hot water service

POPULAR MECHANICS

covk a few inches above the sgide con-
nection go that the barrel can never be quite
cmptied.  Make a cover of sheet metal in
the forin of a cone for the top of the barrel
and lead a small pipe from the cone to the
chimney to carry off any condensed steam.
This system is recommended by a corre-
spondent of the Metal Worker, who installed
one that worked admirably.

PUTTING ON BELTS WHEN PLANT
IS IDLE

Starting the will up in order to put on
helts is a =ource of extra expense whieh
may be avoided by the means illustrated
herewith., Pluce the belt on the driver pul-
ley and ran it as far as possible, says a
correspondent of the American Miller. Then
tle a rope around the belt and pulley behind
the arm of the pulley, Put a lever in under

LEVER

DRIVEN PULLEY

To Attach a Belt when Plant is Idle

the rope aml on top of the helt and press

down, With a long lever o grenter weight

vitn be exerted on the belt.” The driver

pulley will then tarn the belt on readily.
-

Life =ubseriptions to Popular Mechanies
miny e purchased for $§10. Get one for your
hoy and econfer a lasting bhenefit on him.
Five-vear subscriptions at $3.
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REPAIRING A DISK VALVE

The following method of repairing a Jen-
kins disk valve is recommended by a corre-
spondent of the Practical Engineer.

With a larae monkey wrench unscrew the
bonnet, giving it a quick, sharp pull to
loosgen the thread. A large wrench will not

spring easily and round off the corners of
vitlve

the bonnet., If a has been in ns=e

under steam pressure o long while, it may
be necessary to apply a Stillson wrench.
Remove marks made by the teeth of the
wrench by filing carefully. Hold the disk-
holder with one wrench and unscrew ihe
nut with another, as shown in Fig, 1. If the
disk and nut do not come out together
soften the nut by holding it in a zas flame,
after which it may be cut or pried out easily
and a new one put in. Pat a prick puneh
mark in the edge of the threads to prevent
the nut frem working off easily.

For repairing the seat of a Jenkins valve
Fiz. 2 shows a good plan. RBemove the hon-
net and screw in the bushing (2) to form a
guide for the stem (3), on the lower end of
which is a circular fle (4). When this is
furned by means of the brace it files the
geat until all irregularities are removed,
making it as good as new,

- .
——

TO SOLDER AGATE WARE

A correspondent in the Metal Worker says
holes in agate ware can be soldered, not-
withstanding the general belief to the con-
trary., Ile says, take a chigel out of your
side pocket, as T suppose you carry all your
small tools with you, and give the old agate
ware a crack or two and see what it does.
Then take your file and rasp and give it a
few strokes to brighten the metal, after
which some cut acid shonld be put on and
the whole ean be readily soldered. The
owner will say that you have botched his
nice agate ware, but this is the best way to
do the work.

MECHANICS
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BLUEPRINT CHEMICALS

For making bineprint paper prepare the
following solutions: Citrate of iron and am-
monin, 17§ oz, dissolved in § oz of water
dnd red prussiate of potash 1Y oz, dissolved
in § oz, of water. Kkeep the solutions in
separate hottles until ready to use them. To
use, measure equal quantities from each of
the hottles and mix by shaking well. Keep
the mixiure away from white light, warns
Machinery, applying it to the paper in a
rovnn illuminated with ruby light., Dry the
paper in this room, also, and keep it in the
dark until vsed. One ounee of the mixed
chemical will cover 4 =q. ft. of paper.

-

TO FIND NUMBER OF TONS OF
HAY

Rule—Multiply the length in yards by the
height in yards, and that by the width in
vards and divide the produet by 15: the
quotient will be the number of tons.

_————

HOW TO TIP BOILER FLUES

Tipping boiler flues is a very simple mat-
ter if one just knows how to go about it, A

JPLICE

Tipping Boiler Flues

correspondent of the Blacksmith and Wheel.
wright recommends the following method:
Lap the flues one-half ineh and take one
heat and weld in the fire. Then straighten
them up on the horn., Second heat in the
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Straightening Boiler Flue on the Anvil

fire and weld on the horn. It will he hard
to tell where the weld ig2 and the flues will
he as good as new,

! :



MAKING FORCED FITS

Tuo hore out n wheel and turn a shaft or
ether part 1o he driven or foreed into the
wheel by mwenns of heavy Blows or hydraualie
pressure, isoan operation of the most fre-
gquent ocenrrence in every machine shop anmd
i© of such utility as to be indizspensable, The
grip aml =olidity of a driven fit is some-
thing  remarkable, Bolts aml  nnots will
loosen, bnt no amoeunt of vibeation will af-
fect the integrity of a wellimade press fit.
Systematic experimenters and  mechanical
writers hve been somewhat neglectful of
this subiject, awld considering its importance,
the watter wonbd =eem to merit more ptten-
tion.,  The data counfained in this article
civme to the author by fregquent experience
in the evervalay work of a machine shop,
rather than  from  deliberate experiment.
These conditions do not afford the sawme op-
portunity for accurate ohservation as would
a carefully coundacted test, but the figures
abtained are sufficiently eloz: to give satis-
factory resuli=,

The part to be dreiven must of course be
slightly larger than the hole which receives
it, but the difference is exceedingly small,
and the frst =tep is evidently to determine
this amount corrvectly. The common prae-
tiee is to gange the oversize solely by the
feel of the ealipers, but the element of un-
certainty in this method is very large.

In figuring the necessary allowance for
any riven case, the principal factor is the
sizo of the job, To make a press fit of the
roatest possible strength, there should be
a difference in size of from two to three.
thousamlihs of an inelh for each inech of
idiameter,  The required pressure in tons
will be the allowanee in thousandths multi-
plied by the dinmeter in inches and by one
and a half, TFor example, a wheel is to be
foreedl npon a 5-in. shaft, 5 < 002 = .010,
which Is the required allowance, and the re-
quired pressure will he 10 < 5 ® 11 == 75
(ton=). On =smaller pieces when the fit is
required to e very heavy, the larger figure
or 003 per ineh of diameter may be used.
Saxy the shaft is 2 in.; 2 x 003 = 006;
J06 will be the allowance and the pressure
will be 6 x 2 = 11, — 18 (tons).

It wiill bhe apparent, however, npon a lit-
tle reflection, that with pieces of very large
size the necessary pressare would be very
rroat indeed. For instanee, a 15-in. erank-
pin is to be pressed into its disk. By the
rule, 002 ¥ 15 = .030; and 30 ¥ 15 X 1lg =
675 (tons), the pressure. Very few shops,
not even the largest establishments, are
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equipped with the means of obtaining such
PTIOrnoNs  pressures; and moreover, it is
rarely necessary in large work to fit two
parts together with such extrome tightness,
An allowance of about 010 on the above pin
would be sufficient amd wounld bring the roe-
quired pressare within more eonvenient 1m-
its.

It is al=o true that the dreiving allowanee
must in many ca=zes bhe limited by the strain
which the Job will safely stand, The ma-
terianl and thickness of the metal which sar-
rounds the hole, the lengih of the foreed

shaft. ete., these points are in =some cases
goveriing considerations, As- a0 reneral

thing, however, in ordinary cases when it is
not necessary to go to extremes, the given
rile of 002 per inch of dianmeter may be
used on ail work up to about 4 in. For
larger pieces a tolal allowance of 008 1o
10 is about right, regardless of zize. About
A07 will make a 40-ton it on o 4-in. axle,
When the required pressure is specified the
necessary allownnee may be found as fol-
lows: Divide the pressure in tons by one
and a half times the dinmeter in inches,
The quotient will e the reguired allowanee
in- thousandths. Thng, a wheel is to be
pressed upon a 4-in. shaft at 30 tons: 4
135 = 6 and 30 = & = 5: .005 is therefore
the allowanee,

For driving firg, a total allowanee of 003
without regard to size is cood practice with
pieces larger than 13 in.  For smaller pieces
apply the first rale giver for pressure fits,

A shrink fit i= u=ually made in cases
which. require the greatest possible binding
effect. The allowance may be =omewhat
greater than for a press fit. Some railway
companies shrink their locomotive tires on
at 1764 In. per foot of dinmeter. Others use
double thiz amount or 1382 In, per foot, It
is probable that about 003 in. per inch of
diameter will secure the maximum effect in
any case,

In making a press fit with an old wheel
which has been previously pressed on amd
off, the foregeoing ruales do not apply. In
this ease the metal forming the cirenmfer-
ence of the hore has heen surlface-hardened
by the pressure to which it has been alreadsy
submitted, aud the foree required to press
the wheel on will e aboutr double that re-
quired for new work, or, the foreing allow-
ance may be reduced  to one-half regular
amonnt.—Contribnted by = AL, Howell,
Steubenville, Ohio.

B o

Life sabscriptions to Popular Mechanics,
310; or sent five years for 33
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A KINK FOR THE LUBRICATOR

The following kink may be old to some,
but those having never tried it may use it
with benefit,

Between the pump cup, A, and the throt-
tle or steam-chest insert the valve (, and
the tee E. In the 14-in. pipe, F, insert valve,
D. Pipe F, taps the “fill-up” of lubricator
B at 0. Close valve C, open D and pump oil
from A into lubricator. The condensed wa-
ter is displaced by the incoming oil and
rises through pipe X and is earried off into
the steam pipe. Thus the draining of the
lubricator is avoided.

In case of the failure of the lubricator
and it is desired to oil eylinder by hand,

"]

STEAM
Fier
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knot, there is no loose end of rope to bother
with.—Contributed by Paul MeMichael,
Hartstown, Pa.

b

COUNTERWEIGHT FOR DROP OR
SLIDING DOORS

A cheap and good counterweight for drop
or sliding doors or for tightener pulleys,
may be made of a plece of 3-in.,, 4-in. or
B-in, gag pipe of any convenient length. Put
a common cast-iron washer at one end, or
i block of wood will do. Bore a hole through
the wood and pass a rope through. Tie u
knot in the end of the rope and put a bloek
of wood corresponding to the first Dblock

ROPE——>

PRI

WO00 —¢#

7

CYLUINDER

Lubricator Kink

cloze valve D, open O amd pump oil direct
to cylinder—Contributed by Lee Boyer, Ok-
milees, 1. T.
e
SIMPLE WAY TO FASTEN A ROPE
TO A RING

Make an ample-sized loop by braiding the
e of the rope into the rope. This may be
done by passing the end of the rope, which
should Dbe untwisted, under every second
strand, cutting a little out each time to
make it taper. Then roll it on the foor with
the foot and a neat job will result.

To attach to the ring simply pass the
loop through the ring and slip the loose
end of the rope through the loop, This gives
two thicknesses of rope on the ring, is easy
to pnt on and remove and as there is no

FIPE

SAND >

i
L

AN A A S

woang
KNOT —

Counterweight

at the other emid of the pipe to hold the
rope in the center of the pipe. If the
weight is not heavy enough, fill the pipe
with anything convenient, sand will do.—
Contributed by F. A. Sustins, Stevens Point,
Wie.,
R e
It is stated that an alloy consisting of 90
per cent copper, 6 per cent tin, aml 4 per
cent phosphor tin—econtaining 5 per cent
phosphorus—has been found the best for
castings for hydraulie purposes. The addi-
tion of two parts of lead makes the metal
cut easier, but the castings are sounder and
mare uniform withont it
-t
Shop Notes for 1906 contains all the valu-
able kinks published in Popular Mechanies
during 1905, Price, 50 -cents,




1250

THE «AMERIKA"--AN ELECTRICAL
STEAMSHIP

The “Amerika,” the palatinl steamship

lately added to the Hamburg-Ameriean line,

comes nearer being eleetrically  equipped

throughout than any other passenger steam-
motors  are

er. Wherever feasible small

o e e el B e s

A=a Electrical Ocean Palace; the **Amerika"’

used to drive the machinery throughout the
vessel, and in addition there are an electric
elevator, electric call systems, a telephone
exchange, with connections in all state-
rooms, electrically operated bulkhead doors
(controlled from the bridge), a subwarine
signaling system, wireless telegraph ap-
paratus, electrie light, fans and baths, Elec-
tric ventilation Iz installed thronghout and
sucli minor details as boot-cleaning  ma-
chines, Larhers’ Dbrush  machines, knife-
cleaning machines, dough-mixers, ete., are
41l run by eleetrieity.

The “Amerika” iz a steel twin-gerew ves-
el of a tonnage of 22800. Her length is
670 ft.: beam, 74 ft.; depth, 52 ft. She has
elght decks and her crew numbers 530, of
whom 132 constitute the engine staff, Her
gpeed iz 20 knots

; -

PROFITABLE TREATMENT OF
BLACK SAND

The placer gold miner has rega rded black
sand, from the earliest period in the his-
tory of the industry as an intolerable nui-
sanee, interfering with the “clean up,”" aml
robbing him, despite all his cave of an ap-
preciable quantity of the finer wold in the
aoperation of separating the precious metal
from the dross collected in hiz slnices.

It has been reported, amd never denied,
that the foundations of the fortune of o
Californin pioneer publisher, now dead, was
laid from the zold which he patiently recov-
ered from the Llanck sand which he gathered
from the miners of the camps in which he
was Jocated in 49, Tlis he is said to have
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done by treating the sand with quicksilver
in an old whisky barrel. However, he had
few imitators, and most placer miners have
been only too glad to get rid of the black
snnd that collected in their sluices in any
way.

David T. Day. Chief of the United States
tGieological Survey, has recently made a
geries of examinations of black sand ecol-
lected from various parts of the Pacific
const, withh the view of ascertaining whether
it possessed a commercial value,

The first discovery he made was that
come black sands contained enough plat-
inum to justify treatment for the recovery
of that metal, which is now as valuable as
refined gold. This has stimulated the search
for platinum-bearing gold sands. Dr. Day's
lnter discovery is that many of the Pacifie
voast black sand deposits contain a larger
percentage of iron equal in quality to the
Norweglan produet,

In one experiment he obtained 683 pounds
of iron from a ton of black sand. Whether
these sands can be made profitable to mine
and smelt must depend upon the volume
of the deposite. Dr. Day claimsg to have
discovered an economieal method of treat-
ing them for the recovery of the metal Just
what it consists of, has not been made
known yet, If erude petrolenm can be
used for smelting the ore, it will furnish a
new market for the California ountput. In-
cidentally an existing industry would thus
be materially helped through the develop-
ment of 0 new one of equal importance,

-

MOTOR AMBULANCE

The use of the motor ear for all purposes
for which horge-drawn vehicles have been
employed is steadily increasing. One of the
latest, and best, is the motor car ambulance,
which is now in operation in Syracuse and
some other eities, The motor power en-
ables the consiruction of large, heavy, ensy
riding vehicles, which ean make twice the
speed of lhorses. The ambulance illustrated

In Operation in Syracuse
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has 16 h. p., weighs 2,700 Ibs.,, and earries
a large gong of peculiar sound, which readily
distinguishes it from all other emergency
veliieles,

The wotor hearse is now the logieal, aml
equally practical, sequence.  When  motor
hearses were suggested two yvears aro, the
idea was eriticised as not in keeping with
good taste,  Soelh prejudice  has  rapidly
waned, and the motor hearse will =urely
take its place in the near future.

N .
e o o

A CURIOUS ENGLISH LOCOMOTIVE

English railways are devoting a zood deal
of attention to improving their suburban ser-
vice, They are accomplishing this by menns
of a combined locomotive md  passenger
car, under one roof amnd operated by only
three men; engineer, fireman and comluctor,
The power iz a steam locomotive of unusunal
construction but which 2 not visible. A
quick steaming vertical bLoiler is used, the
fire-box of which iz nearly round and made
from one piece of pressed steel, with no
seams or rivels exposed to the fire., The

Curious New Locomotive

engineer can operate the ear from either
cind; ear seats 46 passongers. The Gpeat
North of Scotland Ry. Co. Is using these
CATrs,

b .

BIG PAPER-MAKING MACHINE

What is believed to he the largest paper-
making machine ever built has been finishl
in Edinburgh, and requires a spoeinl stenmoer
for shipping it to Sweden, where i will he
operated.  The machine is 185 feet long,
weighs 550 tonsg, and requires o 200-hip, en-
gine to run it. Two sheets of paper, each
75 in. wide, will come throngh at a rate of
500 ft. per minute, or nearly 12 miles  of
paper an howme.  The machine cost $73.000,
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CONCRETE COLUMN TO BE TIPPED
OVER TO FORM A DAM

At Victorin Park, on the Canadian shore

of the Niagara river a remarkable dam is

being built. It consists of a huge column of

concrete 50 ft. high and 7 ft. 4 in. square

supported on a tresile 20 ft. high. This

Mew Form of Dam Construction

column iz soon {o be tipped over into the
river to serve the purpoese for which it was
built, raixing the water level at the intake
there, which iz the source of water supply
for Niagara Falls, Ont,, and for the Niagara
Falls Park and River Railway Company.

Through the center of the conerete column
rens o big chain of 800 1b, weight, and -at
intervals of 8 i, in the column a wooden
wedge a foot wide at the outside amd
tapering to 6 in. at the ecenter is inserted.
When the column is tipped  over it will
hreak ar the points where these wedges are
inserted amd will e in six scetions, held
together by means of the c¢hain through
the center,  The colnmn weizhs about 200
tons, aml when prostrate will extend 20 in.
above the river hank, An opening will be
left between the daw and one viver hank to
carry away any ice that may be floated
down-<tream in front of the intake. The
method  of  consirnetion was recommended
by Mr. Isham Randelph, consulting engineer
of the Chicagzo Diminnge Canal,

e—————— —

Life subseriptions to Popular Meehanics

$10; or, five years for $2.
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MECHANICS FOR YOUNG AMERICA

BUILDING AN ENGINE AND BOILER

A model engine and  boiler were con-
gtructed by a correspondent of the Model
Engineer out of what odd parts he could
pick up at the junk store and the second-
hand shop. The hoy who tries hiz hand at

building =uch an engine will find the work
a =zource of both pleasure and profit that no
occupation would yield.

ordinary

Model Engine and Boiler

The engine cylinder was bought at a sec-
ond-hand shop. It was minusg cover, steam
chest and holding-down Iugs: the steamways
were but partially drilled out and one hal
a deill bhroken out. The bLuilder had sowme
chisels made and cut out the steamways
oblong shape. Then he made patterns for
the wvarious missing parts of the cyvlinder
and the remainder of the engine, and got
castings in gunmetal. IHe also made all the
studs, Lut bought the nuts,

The cylinder is lagged with felt amwd mn-
hogany, fastened with two copper strips.
The piston is packed with cotton. The
guide-bars were cut from 3% steel plate;
the cross-head is a steel forging: the con-
necting-rod is made from same pieces as
guide-bars, but had ends forged; the big end
of same is copied from o zZas engine one,
The crankshaft iz Duailt-up  steel: the fly-
wheel is iron with lead run into part of
rim to halance ¢rank: bearings arvre made of
gunmetal; the eccentrie is steel, and is made
with a spigot: the =trap iz gcunmetal re-
ceszcll to fit spigot:; the eecentrie rod is cut
from a ateel plate. The buase of the gov-
ernors is gnnmetal amwd forms a guide for
valve-rod and bearings for vertical and hori-
zontal shafts of governors. The balls were

turned from brass rod, same piece as the oil
cups were made from; the arms were made
from horseshoe nalls, The throttle valve
was an old gas tap; the valve is so ar-
ranged if the governor belt breaks, or slips
off pulley the steam is shut off the same as
when governors are extended fo their ut-
most: the engine iI= mounted on o 1g-in.
birass plate, and the whole mounted on a
hardwood hox.

The donkey engine iz intended to supply
the boiler with water, which will pass
throngh the feed heater, shown Iving be-
tween the engine and hoiler. This feed
heater is made from an old beer pump. It
contains seventeen 14-in. brass tubes, 6 in.
long inzide. There are three bafle plates:
the exhaust enters at the side at one end
il goes out at the bottom at the other
end; the position of feed heater Is under-
neath bedplate, to which it is serewed in-
gide of hox,

The hoiler is made of copper, 16 T. W,
(i.. the longitudinal seam is double riveted,
the ends are single riveted, The furnace
tube is brass, 14 B. W. G., and contains

Engine and Boiler Connected

eighteen % water tubes. The six return
tubes are Dhrass, 113 in. diameter, 18 B. W.
G.: the smokebox is sheet brass bolted to
end of bLoiler: ehimney is sheet copper with
a brass top: rivets are 1§ in. diameter and
14 in, pitch. All seams and joints are
swenteld with soft solder after being riveted
and expanded. The water gage is 14 in.
diameter and  i%  home-made, The back



POPULAR MECHANICS

pressure valve is made from a swing gas
bracket, as is also the stop valve; the safe-
ty-valve is also made from scrap, exeept
spring; the pressure gauge was bought,

The superbeating coil is 95 in, dinmeter
{copper), 6 ft. long: steam is led from dome
inside of boiler. Boiler is covered with asbes-
tos millboard, fastened with fourteen brass
hoops. The furnace is fitted with fire-bars,
and is adapted to burn coke or oil. Below is
given particulars of the boiler and engine.
Boiler: Length over all, 18 in.; length water
gpace, 16 in.; diameter of water space, 10 in;
diameter of furnace tube, 5 in.; dlameter of
return tubes, 13} in. diameter of water
tubes, 3 in.; diameter of safety valve, 75 in.;
capacity of boiler to working level, 212 gal-
lons. Engine: Cylinder diameter, 11 in.;
eylinder stroke, 3 in.; crankshaft diameter,
8 in.: bearings, diameter, % in.; bearings,
length, 8 in.; flywheel diameter, 8% in.;
weight of engine, 9 1b.
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make dentz in the shelf for the clock legs
«p that it may always be placed in the right
spot amd =0 it will not slide around when
the alarm goes off.

To operate the deviee, place a record on
the muandrel, wind machine sufficiently to
itlay the one record, then place the flattened
entd of wire I3 in the notch in the governor
ball and release the starting lever =o that
the machine is free fo start when the alarm
key pnlls wire B out of the noich. Turn
the alarn Key around one-hiaf of one revo-
lution in the direction of arrow 2 so0 the
el of fhe key marked ¢ wili occupy the
position now occupied by the end marked
1., Hook wire A into the ring of the alarm
key and the eye of wire B, When the alarm
coed off the key will turm in the direction
of arrow 1 and pull wires A and B, thus
starting the graphophone.—Contributed by
("has. E. Frary, Norwalk, Ohio

* GOvEENGR
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Alarm for Sound Sleepers

IMPROVED ALARM FOR A SOUND
SLEEPER

Thiz deviee iz n combination of the or-
dinary alarm clock and a graphophone and
is warranted to arouse the sonndest of sleep-
ers,

Tnsert o wooden wedge hoetween the bhra=s
block of the alarm key aml the ring of the
key so that the ring will not drop down.
Bend each end of a piece of wire 9 in. long
up 14 in, (A). Shape'a wire (B) 3 in. long
with an eye at one end and flattened at the
other, Connect up these wires with the
clock and the graphophone as illustrated,
filing a notch in the governor balls to re-
celve the flattened end of wire B, On wire
B hang a wooden block by means of screws
with eyes just large enough to fit over the
wire easily.

When the correct distance hbetween the
clock and the graphophone is ascertained,

A SIMPLE REVERSE FOR A SMALL

MOTOR
A slmple and  satisfactory reverse for
xmall motors may be made as follows:

Aake the frame of the reverse as shown
in the illustration of woond 1 in. wide. Cut
out a wheel, B, about 1% in. dinmeter, and
run a rod through it. To this wheel fasten
two copper plates (C and ) at opposite
sides, Connect C with ¥, and D with E.
Make two brushes, H and I, by taking the
insulation from =some telephone wire:; fasten
the brushes as shown, so that they will not
foul ibe wheel, Bend the brushes in a
little, s0 they will make better contact with
the copper plates. Then connect I with M
and N with A.

By thiz arrangement the current iz run
from A throngh the field eoil, from which
it flows to brush H. Turn the wheel =so
that C and H are In contact; the eurrent will
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then flow to brush F and out at E. As E
ig connected with plate D and D with I the
eurrent is fornusl from I hy connection with
the hatteries,

Turn the wheel =0 plate [ is in contact
with brush H, amd plate O will be in contact
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with brush 1, This sends the enrrent to
the other brush, E, and congequently canses
the motor fo reverse, I the directions are
followed carefully the reverse is cortain to
e a suecess—UContrvibuted by G Delaplaine
Hall, Water Witeh Club, Highland, X, J.

Reverse for Small Motor

TO MEND PUNCTURED TIRES

Any boy can memnd his own hicvele tires
when punctured. All he requires ig o tea-
gpoon, a plece of rubber ent from an old
inner tobe (which will cost only a few
coents), five cents worth of benzine and a
small piece of sandpaper. Tt saves time to
get all the materials together hefore begin-
ning to repair the tire

Make a gum for sticking the rubber to-
rother by catting a piece of rubber 14x14 in.
into small bits and pouring a little benzine
aver it. Put in a bottle and let stand five
hours. To remove the tire from the wheel
run the handle of the teaspoon around the
rim under the tire and lift off the outer
tube on the side; then pull the inner tube
partly out and loosen it all around until
you come to the valve, Knoek the valve in
and the inper tube will come out easily. To
loeate the puncture put the tire blown up
In n hasin of water and note where the hub-
bles rire. Dry the tube well with cloth and
rub the leaking place amd alse the rubber
for the patch with the sandpaper. Apply
the gum freely to leak and pateh and wali
a minute till the henzine evaporates and the
snrfaces become sticky.  Then press the
pateh firmly over the leak and leave to dry
ten minutes. PPut the tulw in the covering,
aefting it well in the rim and inflate it.—
Contributed by Willie Hare, Poetrolea, Ont.

AN OPTICAL ILLUSION

Learn to train the eve to accuracy. In
the accompanying illustration the horizontal
dotted line appears shorter than the vertieal

Ty

dotted line, when, in fact, they are of exact-
I¥ the same lengih.

e e
- >

Mechanies for Young America telis of
many machines, engines and amuosement de-
viees any boy can make at small expense.
Price, 26 cents.
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“I'mm Well

Because of Liquozone,” is a Tale Told Everywhere

In almost every hamlet—every neighbor-
hood—-there are living examples of what
Liquozone can do. Wherever you are, you
need not go far to find fome one who has
been helped by it

Talk to some of those cured ones; per-
haps your own friends are among them.
Ask if they advize you to try Liguozone.
Or let us huy yvou a bottle, and learn its
power for yourself. If you need help, please
don’t wait longer: don't stay =ick. Let us
ghow to vou—as we have to millions—wbat
Liguozone can do,

What Liquozone Is

The virtues of Liquozone are derived
solely from gases, The formula is sent to
each nser. The process of making requlres
larze apparatus, and from § to 14 days’
time., It is directed by chemists of the
highest eclass. The object is to so fix and
combine the gases as to carry into the sys-
tem a powerful tonic-germicide,

Coniact with Liquozone kills any form of
ilisease germ, because germs are of vege-
table origin. Yet to the body Liguozone
is not only harmless, but helpful in the ex-
treme,  That s its main digtinetion.  Com-
mon germicides are poison when taken In-
ternally. That is why medicine has heen
so helpless in a germ disease. Liguozone is

exhilarating, vitalizing, purifying: »et no
dizsense germ can exist in it
We puorchased the American rights to

Linuozone after thousands of tests had heen
made with it. Its power had been proved,
again and again, in the most difficunlt germ

dizeases, Then we offered to supply the
first Dottle free in every dizease that re-
quired it And over one million dollars have

heen spent to announce and fulfill this of-
fer.

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

But so many others need it that this
offer iz published still, In late vears, sci-
ence has troced scores of diseases to germ
attacks, 0Ol remedies do not apply to
them. We wizh to show those =ick ones—
at our cost—what Liguozone can do.

Where It Applies

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

Asthma
Abscess

Fevers—Gall Stones

—Anaemia Gl re—Gout

Aronchitls Hay Fever—Influenza
Hlood Poisan La QGrippe
Bowel Troubles Loucorrhea

Coughs—Colds
Consumptlon
Contaglous Diseascs
Cancer —Catarrh
Dyzentery-—Diarrhea
Ivspepsia—Dandruff Tumnrs—ITlcers
Yezemo—Eryeipelas Throat Troubles
Algn maoz=t forms of the followlng:
Kidney Trouhles Liver Trouhles
Atomach Troubles Women's LMseases

Fever, Iinfiammation or eatarrh—Impure or pol
soned blosd—usually indieate a germ attack.

In nervous dehllity Liguozone acts as a vitallzer.
necomplishing remarkable results.

50c. Bottle Free

[l you need Liguozone, and have never
triedd it please =end us thiz 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 you: to let the prod-
uet jtsell show yon what it ean do. In
justice to yourself, please accept it today,
for it places you under no obligations what-
oroer,

Ligquozone costs 50c and $1.

Malarin—XNeuralgia
Piles—Quilnsy
Rhanmatism

Ekin Diseases
Tuberculosis

CUT OUT THIS COUPON

Fill it out and mall It to The Liguozone
Company, 458-464 Wabash Ave., Chicago.

My disense I8......0c0veunn

I have never tried Liguozone, but Iif vou
will supply me a Ghe bottle free I will take it.

.......................

A3

dive full address—wrlte plainly.

Note that this nffer applies to new users only.
Any physician or hospital not yvet using Liguo-
zone will be gladly supplied for a test,
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THE LATEST $2.25 EACH THE BEST
% NAPANOCH " ki
602 Tool Kit

A USEFUL XMAS PRESENT
Most Useful Pocket Knife Combination. Made in
America by Skilled American Mechanics. Warranted
Leather Pocket Book 4 1-4 in, Long by 3 1-4 in, Wide,
Contains Pocket Kaife, File, Saw, Chisel, Screw Driver

and Reamer., Ask your dealer, or will be mailed fo
you on receipt of J2.25.

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

T FEm—

BALLOONS FOR SHOW WINDOWS.—Almost

TECHNIC OF any moving thing, however simple In ltself, will at-
M h I I D ft- tract attention when placed fn a store window. Print-

BY CHAS., W. REINHARDT
Chief Draftsman, Engineering News
Anthor of "Lettering for Draftemen, Engineers and
Biudents.”’
“"BHOWS HOW TO DO IT™

Oontains chapters on outlining. lettering, ontline shading,
section lining, curved surface shading, s ing of inclined
gurfuces, topographical drawing, character and finish, ek,
Boards 11xH ins. 42 pl;-. Y0 text illustrations and 11 full
page plates. Plates 1to IV contain €9 distincet conven-
tions fur section lining.
Prof, Jacoby of Comell, says: ‘‘Each of the
chapters on ‘outline :h..léfng"\jlnd on *section [in-
ing® are alone sworth the price of ibe book.*”

Most Popular Book on Mechanical Drafting Ever
@ Published
Adopted ns Standard in many Technisal Bchools
PRICE, $1.00

MECHANICS

PROBIEMS FOR ENGINEERING STUDENTS ers' Ink tells of a erowd that watched the anties of a
By Prof. Frank B. Banborn dozen toy balloous placed loose in o show window
and made to bounce amd tumble in all directions by

Eﬂil problems, many being examples in engineering

FRCTICe.

. Contents : I, Work (Problems 1 to 172, II, Force

{Problema 173 to 405, 11, Motion «Problems 406 to 64 an- e

awers und complete index. A practical, slementary book o

of problems far the use of practicing mech 80

ginsers and students. In the eenter of the archied roof of All Salnts’
PRICE, $| SO Church, Sedlitz, in Bohemia, hangs a chandelier con-

Hend for descriptive catalog M. P. and a sample structed entirely of homan bones, The church in

copy of Engineering News which this remarkable ohject iz suspended I decora-

THE ENGINEERING NEWS PUBLISHING CO. ted from the floor to the ceiling with the blanched
220 BROADWAY, NEW YORK bones of human bodles,

means of an electrie fan.

Is Your Sight Failing ?

All refractive errors, muscular trouble and chroniec
diseases of the Eye successiully treated by scientific

MASSAGE.

i in venty-ninth year, and have the Sight Restorer and
l nﬂ“ m:u renewed eire-ﬂlnht.* {'I’estl.nl:fuulul 1TT)
“] wish I could impress ev one afflicted so they would give
the Restorer a trial.” (Testimonial 244)

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMPANY, 2 n Broadway, New York.

Plaaes wmaoantlan Panmnlas Maakhan leg scham wiritineg A dveartliaarsra



A POINTED TALE - |

e DIVINES RED DEVIL WATER MOTOR- «.

| Wikl SHARPES a7
T TemE AS 0T was
WEVER SHARPE 5o

Grinds,
Polishes,
Bufis
Anything

—
a—

Connects
to Any

Faucet

Fn:rnllllﬂ power for sewing machines, small lathes, scroll
dental lathes and oflier small n::hlnery
?I'IE-EI.“’ th thia ad] complete, Including emery wheel,
pulley wheel, buffing and pﬂli&hinﬁ' Whrt:l 3 5
$3.50

and pﬂliuhlug‘ cﬁmpu&!t‘:un ebe.,
I DIVINE WATER MOTOR CO.
296 BROADWAY, NEW YORK

O. T. LOUIS CO.
SCIENTIFIC INSTRUMENTS

We nunpl; complete apparatus to cover course In
Chemistry for Mechanics, Including bunsen burper,
glass and rubber tubing, ring stands, test tubes,
platinum wire, chemicals, ete.

59 FIFTH AVENUE,

NEW YORK CITV.

BE A

WATCHMAKER.

EARN WHILE YOU LEARN, $epd for our Book Frea

akor.'! | m Pmnl will ﬂn, Stone's Hn!lnol nl'Wn.tchmanr
Globe Bldg., 8t. Paol, Minnesots.

SEN D FORIT

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
CHICAGO, iLL.

171 La Salle St

WATER MOTORS

FELTON MOTOR AND DYNAMO DIRECT OONNECTED.

The PELTON MOTOR possesses all the advantages
of the famous PELTON WATER WHEEL. 1t isessen-

tially a high grade machine of the best mechanlcal eon-
stroction, and is giuarantepd to develop & maximum
Enwaruainga min %hmnt'sty of water. Tests at
urnelIUuivursu: show remarkable eficlency of
reent. Adapted for runnlog from city malns or
ln ependent water supply, and can be used for any pur-
pose requiring power., For example, dynamos, dairy
and farm machinery, fa:u and blowers, printing
presses, ete., ete. Send for catalogue giving capacity
and prices of various sizes.

THE PELTON WATER WHEEL CO,

133 Maln 5t., BAN FEANCISCO.
145 Liberty 5t., NEW Y0RH.

IT WILL

PAY YOU' THE BUWSER

Handles
All
Grades
and
Kinds

of
4| Lubricating

BINGLE SQUARE CABINET

NO WASTE, NO OIL - SOAKED FLOORS

The “OILER" is exactly Alled
AT ONE amun'lz“ﬁmrz i 0o

Fifty Different Styles. Send for Catalog Xl

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

Please mention Popular Mechanles when writing Advertisers.



RIFE

NO ATTENTION.

Running Water for Irrigation
(Pumps Water by Water Power.)

AUTOMATIC HYDRAULIC RAM

NO EXPENMZE. RUNS CONTINUOUSLY,

Complete System Extending to Stable, Greenhouse, Lawn,

Fountains and Formal Gardens.

Operates under 18 inches to 50 feet fall. Elevates water 30 feet for
every foot fall used, Elghty per cent efficiency developed. Over 6,000
plants in suceessful operation. Large plants lor towns, Lostitutions, rall.
road tanks and irrigatios. Catalogue and Estimates Free.

RIFE ENGINE COMPANY

Suite 2104, Trinity Building, New York City.

TRANSPARENT BELL IFUSH.—A recent Eng-
lish Invention so construocted that light from within
the house gkines through the bell-push making it

easy to loecate the push at night. The [dea secms
to be an entlesly new one and iz eald to meet with
favor In London.

Che MIETZ @ WEISS

OIL ENGINE, Stationary and Marine
1 to 706 H. P.

128-138 Mottt St. = New York

ELECTRICAL GARDEN PARTY.—What was
probably the largest garden party ever given recently
occurred under the auspices of the Men's Welfare
League, an organization of employes of the Dayton,
{0.) Cash Register Co. The electrical Numinations
were unusually extensive for a single night's enter-
talnment, and included the lighting and decorating
of 400 acres. In putting In the apparatus there were
used 59,347 feet of wire of varions sizes, 33,808 candle
power in inecandescent lamps, 2,300 weather proof
sockets, 1,850 receptacles, six gallong of lamp color-
ing and 50 pounds of tape. A dancing platform,
T0 x 80 ft. was lighted by 280 elght-candle power
and 140 four-candle power Incandescent lamps. The
main entrance was lghted with 330 four-eandle
power lamps. Elght large electrie slgns advertised
refreshment booths within the grounds. There were
12 electrie stereopticons in operation.

Twenty-five thousand lanterns from Japan and five
thonsand fAower-lamps from Brussels were used in
the decorations. Among the Japanese lanterns were
thousands of celluloid globes, red, blue and yellow
in eolor. These were hueng together in great clus-
ters, like bunches of grape#, and were swung from
the limbs of trees. Two miles of hedges were illu-
minated.—Contributed by Ohio Press Bureau,

27

GET MONEY-IDID-GOT $30127
2 wee ﬂallg plating, writes M. L. Bmith of Pa.

{used gmall outiit), Start as Smith did—1bat's easy—

Lf bundreds already siarted—aew ones daily—money coming in
" —goods going oat. People evervwhers have tablewars,
walches, jewelry, ete.; for the P Man."™
Prastieoal ontfits, all sizes, heavy plats, guir-
anteed, pore gold, silver, plokle metalplating,
ual ta now 8, Intest process, Iaught fres

o nnn Rl enay,

' meeretd exposed, Own gnd Hoss a ;.llnm
=&t home or iravellng all or part timo that

! Flpl]'l. B15 to A5G0 weekly. Write today
plliln hundreds letiers from sucoessful agpents——frea

Works, 102 Miuml Bldg Cioeisost, O,

This wrench is made
of sn-gnlnt Open
Hearth Drop Forged
Carbon Steel. Jaws
will take 1=4 to 3«4
inch pipe.

Every mechanic should own one.

PATENTED IN UNITED STATES, CANADA, FRANCE,
GERMANY AND GREAT BRITAIN, PATENTS PENDING

PIPE WRENCH, THREAD CUTTERS.
Will Remove **Neversiip'” and “Rowe"" Calks.
UNTIL JANUARY 11,1906, the wrench

Bolts tefora and
after using the
Hawkeye .

1 A

No, 200 Eagular.

No. 400 same a3 No. 200 only
full Nickel Flated

The dies in wrench for Eng-
lish and foreign trade, fur-
nished with Withworth style
of 1thread 1f wanted.

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

HasMore Uses Than
A=v Wreach Made.

0hre HawHeye Wrench Co., Marshalltown, Ia_

Please mention Popular Mechanies when writing advertisers.



Foot or
in:r

“Star’’ Lathes

-grade screw.-cutting engine Lathes, with forged crucible
steel holm'l" spindles, phosphor bronze b:uing:, gear-driven re-
versible feeds with strong friction drive in apron, our patented
spring nuts which allow h?“i:k shifts of change gears, also Draw.
in Chuck, Gear-cutting, Milling and Taper A ments if desired.

Buoitable for electrical and air werk, model makers,
mjt.ha, mhniml schools and fine, securate machin
l-reom service. Ask for COMPLETE DEIEEIPI‘II:I“

THE SENECA FALLS MFG. CO.

102 Water Street, Seneca Falls, N. Y., U. S, A.

{78)

Engine Lathes, Bench Lathes, Foot Power Lathes,
Speod Lathes, WoodsTuraing Lathes.

FOOT AND 8 to 18 in.

POWER MTHES SWING
Carroll-Jameison Lathes are goaran.
teed acourate and light running, Work-
manshipeand material of high goality,
and mc-:mnlwd as the leading low
E‘: mu:l no. We also make Wood

thes from 6 in. to 14 in, swing. If you
§ are in the market for any tools, our
| catalog will be mailed free to any ad-
§ dress. Bhall we mall you one?

Carroll « Jameison Machine Tool Co.
Batavia, Dhio

_LATHES

9 to 13 inch Swing

List price, $05.00 and up accord-
Ing to size. When ready to buy
send for Lathe Catalog and prices

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

If It’s a Sebastian, It’s a Good Lathe

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes.

Sebastian Lathe Company,

Send for Catalogue.

Cincinnati, O.

B. F. BARNES’
ELEVEN-INCH SCREW
CUTTING LATHE

For foat or power as wanted. Hus
power cross feed and compound
rest. A strictly hig de mod-
tool. We d a8-ioch

. Descriptive cim'n]m of
efch lathe upon request,

B. F. BARNES CD.. Rockford, M.

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressore alarm for steam boilars. Whistles when water Is
too high, too low or for higg pressure. The floats are made of terrs cotta, will not collupsa
ol ﬂll with water. Will work at any boiler pressare. Semt on approval, You can try it
or full particulars and

NEW YORK CITY

FOOT and POWER

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

SHEPARD LATHE CO.
A131 W. 24 St., Cincinnati, Ohio

u parchase, Mechanical agents wanted everywhere.
dmrlp{om circulars, address
GEORGE LANCASTER. = 541 Lexington Ave. =

What Is Daus’ Tip-Top?

BE YOUR OWN BOSS

MANY MAKE $2,000 A YEAR

Yom have the same chance. Btart a Mail Order Business at home.

Wo tell you how. Money coming in daily. Enormous profits

Everything fornished, Write at once for our "Starter” and FREE
particulars.

P. M. Erueger Co., 1558 Washington §t, Chicago, Ill

g TO PROYE that Daus' “Tip Top"ls
the best and simplest device for mak-
ing 100 copiea from pen-wrltten
and 50 copies from typewritien orl-
_ glinal, we will ship complete dupli-
cator, cap size, withont deposit

pintailh e s
e 55 Ir
discount of 83% %, or $5 net
THE FELIX B, E. DATUS DUPLICATOR CO.
Daus Building, 111 JohnSt, New York City

Please mention Popular Mechanics when writing advertisers,



126U

KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East NMadison Street Chicago

DRAWING MATERIALS
SURVEYING INSTRUMENTS

Write for particulars about our mew [lechanics
Steel Tape Rule.

“WHICH WAY” POCKET LEVEL

TELLS in An Instant "* WE'F;;]:.E“].t

vor work Ie oot
is the size nt a silver dollar and three.
‘4 eighths thick, Nicely nickeled and pol
ished, To introduce it, will mail one
for 60 cents in stamps. Caliper Oata-
logue free. Modern

A~ents Wanted G. E. SMITH, Columbia. Pa., U. §. A Business Necessity — CAPACITY 595,085,909
cave, BHADN pmpais Writs i1 Froe Bockbet and Speclsl Ofter

BIG SELL )% FRIENCL,

CE LGCKE M'F‘G CO o D8 Walnut .-u_liensﬂt luwn -

20« Year Guaranteed, $10.35

Gents' Hunting Oase, with Elgin or Waltham 7 Jewel Movement.

Bamoe Movement in Silverine Cuse, 55'45
LI.I.&.I.I'M H-:l:l" Ak Year Gold Filled Cuse, same 1,r||dE movee 9 W

Gantu' dl Year, Open Face Cose, with enme grade move- 8.65

nt.
Be lb P.O.orE M Orde Rank Dralt payableito
mt.m'r grﬂur Di{nﬁg_'.n:sfu:éu; it Eﬂnodyr ﬂ:m rl:ut ﬁ;ll.ufm"mrr

J. HKOCH @ Bro., = 2 | l:ammu,mm

Tne Eatiunal Lines of H_Eliﬂl]

NATIONAL RAILRDAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

The
Overland

Limited
California

MEXICO’S GREATEST
RAILWAY SYSTEN

All Year Tourist Eates Daily Pullman Bervies

IEﬂ. Enmnua:um' betwuhi Ht. E..null.lhin.
s Lot sl e e the most luxurious train in the world,
VIA leaves Chicago B:;00 p. m. daily. Less

fhan three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two other fast trains leave Chicago 10

LAREDO ROUTE
|| 578 Miles Shortest 22 Hours Quickest

—Aflord ing— a.m.ian:i 12;35?:' m. 4:’;a.il}-, wlthlhmhinﬂ'l
service to San Francisco, Ngeles
i The gniy tT:rn:.mh :uﬂ:na!n .5::-11'!4:: . or S o g Las
'Ih.aEm in o exioo abonnds In attractions for
Tourist, Prospector and Lovestor, and the Capital Chicago & North-Western,

MEXICO CITY Union Pacific and

1 The Paris of America Southern Pacific Railways
i an all-year resort nnsurpassed. All agents sell tickets via
Average temperature: this route.

Bummer 63 deg., winter 64 deg. Fahr. llustrated booklets on

Only llne atording diverse route without extra charge. aﬁp “fﬁfflsuﬁé?m
For INnstrated dssoriptive Hiarature, rates, sleeplng car CHICAGO, ILL.
resorvations, etc., oall gn or address or E. L. LOMAX,

GEO. W. HIBBARD, 0, R. BACKLEY,
g ARt e 280,40 rutnay DG

Apariado o, s
co Clty, Mexice

FPlease mentlon Popular Mechanies when writing advertisers.

OMAHA, NEB.
oLl6
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GASOLINE SOLDERING IRON
AND BLOW TORCH

PO sy e T

If you are still plundering along (pardon
our possible boldness) with the ordinary Sol-
dering Ironm and Gasoline Furnace, you have
in this little tool =something very well worth
congidering,. To aid that consideration we
have, awaiting your ecall, a little booklet that
fairly floods this question with rational light.

Shall we mall it?

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

For Machine Shops and

PRESSED STEEL SHOP PANS couuics, Bott works,

THOUSANDS IN USE, DURABILITY AND SATISFACTION GUARANTEED.
Made of any Gauge of Sheet Steel desired. Never goes 10 pieces, and always gives entire satisfaction. Try samples

and you would not be without them at any
castings, ors2, quartz and other substances, an
borings,0oil drippings, etc.

rice. Suitable for handlin
for use under lathes and

HILBEOURNE @ JACOBS MFG. CO. =

bolts, rivets, nalls, screws, nuts, washers
rill presses to catch the turnings, trimmings,

Colum* us, Ohio

THE CLIMAX

ALCOHOL (OR GASOLINE) |
BLOW TORCH

o]
Eifvy mechanie and electrician, professional or amaieur, as
well aa every household should have one of these torches for
smitrn] soldering parposes, The price, &5 cents postpald,
%rita for our special offer of one of these toroches FREE.

CLIMAX MFG. C0.,, - - 1 Hartford St., Bostog
an = .

Big money in Electria
Flash Bigns. Cost #6.00 to
make and sell easlly at
from $10 to §16.  We will
ship you eomplete sign
ready for insertion of ad-
vortising card, with full
directicons muking,
for only cash wit
orpder. Thermostata at
55 cents postpaid.

CLIMAX MFG. CO.
1 Hartford st., BOSTON

RAPID ICE CHIPPER.—Operates by placing the
chipper on o cake of fce and turning the side handle.
Gathers two quarts of perfect ice chips in one min-
ute, Saves ice; saves tlme; no pounding, or scrap-

TTsed in preparing

fron with steel cutters tinned,
frappe, punchies, oysters, melong, olives, butter balls,
ete. . Costs T3 cents,

Write for Catalog of

25 Cent Books

n Mechanical and
Engineering Subjects

Cement
Fence
Posts

Cheap as
wood, and
will
lastfor-
ever, Made
with &1 m-
ple and in-
expensive
tools. Fire
proof, frost
proof wind

proof.

Mater'n] wesd:
Cemand & Band
wrGemval, WL
suppdant Wead

1 F o—

you are in the market for any kind of machinery

and don’t know where to get it, write

PorPrurArR MECHANICS

POPULAR MECHANICS

7 HASTINGS COMPOUND

Guaranteed to stop Sparking. Money refunded if it
don’t. Put up In convenient form, 3% in. long x 1 316 in. dlam.
We hoove enough confidence In Hastings Compoun t, to mail a foll
gize sample stick, upon receipt of slx cents to cover postage.

JAS. L. NEEFUS, Sole Agent

24 DEY STREET, N. Y.
when writing Advertisers.




The ﬂrig‘inal Real Estate School

operated h oar large active real --r |_1| firm will I:-'nl:'h ¥y
the Beal E statoe, G Tnwuranee business
by the most impr -l T methele The lares
l"-rr|1:||| v Of £ As r r-| ‘-E Lrs |'| ||| 1' |._| Yonne and nomer-
ong othora wore mades in real ot r[fu'r-- ia no beatter
operning today for ambitions JLIE'I: than the Heal Estate
Busincas,

The |'|||I---|‘.l.'.
constantly incrips
newaspapers uud magnzl . Evers
in or expecting to ongags in rl!-' Heal Estate Business
shonld take thisconrse if instrn netion. Ths couran 1.\'|1| s
of great asslotanco to persons in all lines of business,
eapecially thoss dealing or Investing in real estate

Vo will teach yon this great
business thoroughly nnd fit yoo to
makemoney withont interiering
with vour present employment,
Upon request nll grodoates are
appointed sproinl representatives
of leading Heal Estate and Brok.
ermge O |||;| inles.  Lists of high
olass Investments and readily sa)-
nhle prope r" e5in all sections will
v furnished. We will oo-operate
with and 1 mr greduates to g
n:]]l'.i- ks

Lisnid reda

in this 'IH minoss are
anca at the

nitles and potivity
hich is proven by a gl
business m lm: engneed

ndorse onr institution.

Valuahle and Imieresiing BOODELET FREE
Wrile lor it 1eday

H. W. CROSE & CD,
85 Tacoma Bldg. Chicago

- R -

%
Armitage=Herschell Co.

North Tonawanda, N.Y.
AMUSEMENT OUTFITTERS

Manufacturers of 1
Twentieth Century Merry-go-rounds
Steam Riding Galleries
MINIATURE RAILWAYS
Razzle Dazzle ParK Swings I
Striking Machines, Etc. |

With

The greatest favorite on the market.
this machine there are no stakes to drive or

guy llnes to bother with, welghs 5,000 1bs. less,
takes lezs space and seats more people than
the old styvle machine, can be set on any flnor
or pavement without Iinjury to either and can
be set up or taken down In less time than any
other machine.

BSend for Catalogue P.

—

S

CHIPS FROM THE "“"WoOoOD-WORKER."—A
good engioeer ls frequently not properly appreclated
till after a poorer one has his job, and then It's
genernlly too late to do him any good.

Ten per ceul more gienm pressiare can gometimes
put a faetory in shape to pay ten per cent more
wages without Increasing the cost of its produet.

The best freman is not necessarlly the one that
can burn the most fuel in the furnaece In a glven
time. The purposc of a fireman is to make steam,
not jost to see how wneh fuel hie can burn.

e

BORN ORSOLETE.—The new hattle ship “Mis-
sigsgippl,” lannched rvecently, Is pronounced “ubso-
lete” alrendy by the naval experts. Thiz is no joke,

They mean it. In reaching the “obsolete” eluss Dbe-
fare she cver tonehed the water the “Mississippi”
beats all records, anclent and modern, The ship's
cost §g ahont £7.000,000. The money |s worse than
vighenlete,” apparently, but there's no help for it.—
Srl-rins:ﬁvm {Mnasg.) Republican.

LIFTING SUNKEN VESSELS BY COM-
PRESSED AIR

A wreeking apparatus for ralsing sunken vessels
from the hottom of the sea, Invented by Nicholas
Ielpo and patented by the Itallan government has
been tested by the task of ralsing a barge loaded
with hoilding material which went to the bottom
four years ago. The wrecking apparatus handled the
barge easily and I8 declared a success,

The deviee consists of a =erles of elliptical cham-
bers made of thick rubber and water proof canvas,
which are filled with alr eompressed In the usoal
manner. KFach chamber has a lifting power of 60
tons,

———ti—————s

The bhattleship ‘“*Rhode Island™ In her trial trip
recently, made a gpeed of 19.38 Enots an hour for
one mile. The mean time for the twelve rons over

I the ecounrse was 1893 knots an hour,

YOUR INTERESTS AND OURS ARE IDENTICAL.

s
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You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

prupnuﬂnn; weo have It. Guaranteo
it to work satisfactorily.

Tell usabout the formations, depth, diameter holes;

b8, will send printed matter and can save you money,
I THE AMERICAN WELL WORKS,

AURORA, ILL., U. 8. A.

CHICAGO, ILL. DALLAS, TEXAS.

I'Im menﬂm P‘n:m.llr Mechanies when writing advertisers.
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‘ WRITE FOR A DESCRIPTION OF THE

XA XS L
Marine and Stationary Gasoline Engines

SOMETHING NOVEL AND ATTRACTIVE. BUILT BY

J. H. LAKE, s:iiding Philadelphia, Pa., U. S. A.

N\
SIMPLICGITY A
= s CASTINGS FOR ) H. P.
h INES
A\ Yertical and Horizontal, 14§ to GASOLINE ENGINES
15 h. p. Btationaries, Portables, e
Pumping Outfitsand Bawing Rigs. - - PRICE, -?'.-impic*te set clrfl
Caslings, Including a
p EET ﬂﬁ?ﬂiﬁpceglpaginllu" parts in rough with blue
Western Malleable & Grey Iron Mig. Co. ‘ printa—
134 Chase Btreet, Milwavkee, Wis,
$15.00
KEROSENE OIL ENGINES
NARINE. STATIONARY, PORTABLE.
No Danger, Maximum Power, Lightest Weight, Simple,
Hellable, Economical No Batteries, Self-lgnition by com- Send for our booklet on Stationary and Marine Engines.
pression. Fully Guarantesd. Write for Catalogus P, ML Also castings for same.
International Power Vehicle Company L. W. GILLESPIE & COMPANY, - Marion, Ind.
253 Broadway. NEW YORK.

ECONOMY
HOT AIR PUMP

Wil pump water from wells, cls-
terns, lakes, ete., Lo any desired place.
Dosa away with the unocertsin wind-
mill and the unreliable gazolins an-
gine. Huns equally well in winter
and svmmer. No ezplosion; so sim-
ple that a child can oparate it,

TEN DAYS FREE TRIAL.
Sand for illostrated catalogue.

(B 108 ¥ RGN

Yuucan Imil:lamall steam or gasoline engine

of modarn

18-21 Bo. Carpenter 8t., Chicago.
288 Hudson Bt., New York.

IMICO Patent Union

Extra Heavy Malleabla Iron
Tail Piecos with Brass Con~-
nection on Beat and Ring.

EXTRA HEAVY  INTERCHANGEABLE
NON-CORROSIVE

Gasoline Engt E‘e oS T“ Cyele $12.50
Crank Steam E‘nlélu]: Center or side ' $7.50

Having had
numerous din-
quiries for our
castings, we
have decided to

public. Theyfl
are the best that %
can be made and 23
with them you
can build a _
strong,

durable nnjin- and save
thirty to fifty dollars.

JUNIOR ENGINE WORKS

160 Washington Street, CHICAGO.
—

ILLINOIS MALLEABLE IRON CO
ﬁl‘ﬂ-:.l.nﬁ

Gas and Gasoline Engine and
Motor Castings 1} to 16 H. P.

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

THE GEBHARDT MOTOR CO.
2030 HancocH St., Phila. Da.

Flease mention Fopular Mechanics when writing Advertisers.
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$100 The New Pierce Gasoline Motor

IS A WONDER

It will develop more power on less !n:l
than any other make in the world..

d up to the Intest made tr:om the best
with ordina “?.&;':“Jl‘.??f. HAH i ———— S Sy

We b buildi line l[n'lm-u for over twenty years, More than 12,000 PTIEROE
MO Eﬁaﬁ'ﬁm T T e e e e e

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

The PIEROE MOTORS are the best in the world and cost lumﬂmn the poorest. We guar.
antes them sgainst defective material Ir.:r Hta. If {ml want power urndﬁnFooe. wri
our printed matter, stating your needs, d other sizes up to 1
Motors, Launches and Auto Boats, Be li‘l:!ﬂ ﬂ-‘nﬂ. lﬂ.ﬂrﬂ

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

3 1-2 Actual Horse aner
THE LARGEST

AIR-COOLED MOTOR MADE ’"COLUMBUS"

5 HORSE POWER Gasoline
Bore 6x 6. Plenty of Gas E:gme:

cooling surface. No
) Observe its Simplicity

engline ever Con-
siructed with so few
working parts. Can
hold your hands on The cut shows all of the
working parts and no com-
plicaied mechanism is con-
_—Eﬂii'!;. cesied on the back side or

the pins after engine
has been working

all day. Write for within the hed. Bend for
agency. Gazollne Catalogue No. 65

ki Lo T L s Columbus Machine Co.

Columbus, Ohio.

Air-Cooled Motor Cu., . Lansmg, Mich. \ : pom.
Heep Your Tool Room Emery Wheel True by Using
DIAMO-CARBO EMERY WHEEL DRESSER

2 = ST

No.1, B Inches Long... ....... £3.00

3 10 3 B avai aeeriv s D

“ 513 i e e ¥ | ]
Bend for Dresser Booklet with Testimonials

THE DESMOND-STEPHAN MFG. CO., - Urbana, Ohio

BUY A CAPITAL GAS ENGINE

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

Our engines are beyond the standard sst by older gas engine builders sand no onse
who is looking for the best and most economical power should buy any engine
without first inveatigating the merits of the Capital Engins. Writa for Catalog P.

CAPITAL GAS ENGINE CO.,, - Indianapeolis, Ind.

ANYBODY ‘BALL BEARINCS

CAN USE IT ;ﬁ'ﬁ?ﬁﬁ:{&ﬁf&:::ﬁ!ﬁ““"

For thrust, weight or bo
Blownuts, -sndboils, Lowaest ﬂma# nd best bearing mada,
glass euts oF other dam-

For t-l:l.ﬁ ightest to the heaviest work.
Age Bpold on ouler cas- All sizea, i-inch and up.
Ings; torn off stems, spilt

Mo fitting— just nush it on.
10 eents in s#tam,.4 for samples.

or punctures to inner TR
tubes valcanized as thEEusnED ETEELMFE‘ 'EI.H:I
good 88 new with our : 545 The Bours - 1

Yulcanizers,

Wi want to sand you
clrculars, and what
olhers say.

“Stitch -in-Time™
Vulcanizer Co,
Topeka, Kan.,

U.S A

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

We also have a2y H. P. set of
castings. Send stamp for cata-
logue and full particulars,

EUREKA MFG, & EUI’FI.T Wu
B‘r P‘.LL! - -

Please mention Popular Mechanics when writing advertisers.



business sense of the power-using world
table manufacturer who has 'witist
to

for

Why” tells. Sen

OTTO ENGINES

Quality vs. Price

The day of the cheap engine is rapidly passing. The last two or three
years of experimenting with the unreliable wasteful kind has done the
work., The false economy of it has been clearly shown, The sound
is reasserting itself. ‘The repu-
ood the temptation to sacrifice quality
is again coming into his own, “‘Otto”’ sales are doubling
and ““Otto"’ guali is in demand. QOur booklet “Some Reasons

0110 GAS ENGINE WDRKS, Phila, Pa.

Lot : /-..
N Stead

) GAS

L

-
5l

Engl eersand all persons
running belts, to write on
their firm’s letter head for

WANTED

liberal free sample prepaia of
"Pulle=Y-Grasp™

for Belts. State kind of belta.

THE CARDINAL MFG. CO..
Cleveland, Ohio.

Peerless Electrio Co.

Dynamo and
Motor Repairing
Sand us & trial order

122-124 So. Green St.
Phons Monros 1384, Chicage, Il

— SPECIAL

ENGINE GENERATOR

Gasoline Engine.

Rochester Electric Motor Co.
28 FRANHKH STREET -

light from an ordinary (ias or
Write for Bulletin.

ROCHESTER, N.¥.. U. S. A.

rhis Shows Our
“Yim™ :
Butt Spark [£
Magneto B

We maks other Types for

Butt and
Jump Spark
Ignition

Also

COILS

of all kinds. Writa
for prices and fail K
information =

THE TRITT ELECTRIC CO.,

TWION CITY
INDIANA

Complete Experimental

Ome-half in-
nectors. Built just like a §50 coil. Positively guarantesd

New England Coil Winding Co.,

spark, FPolished case, Nickel fittings. Platinum vibrator. Adjustable oscillating balls.
to be superior to any §12 conl on the market.

$7.50

Two Leyden jars and noo-
Atlantic, Mass.

Induction Coil,

100 Gallons
50 Fast

Fairbanks=Morse

Domestic Water Supply

Provides all the conveniences of clty water
works at moderate cost

Gas, Gasoline or Kerosene Engines for all parposas
from 2 h. p. up.

Cut out complete advertisement and send to

Fairbanks, Morse @ Co.
Monroe St. Chicago, IlIL

Please send me Ilustrated Catalogue No. W 449
: Gasoline Engines.

h. . to

I may want

Streat No.

Stata

Please mention Popular Mechanics when writing advertisers.



Residenee of E. L. Atkins,
Paducah, Ky.

Equipped with Kewvanee Water Supnly Outfit

in Your Country Home
or Suburban Buildings

A KEWANEE PNEUMATIC TANK

in the cellar or baried In the pround, delivers water
to all hydrants and plumbing connectlions by alr
pressure. Every comfortand convenlence of a clity
water supply. Fresh, pure water at any moment of
the day or nlghi—]nusat turn on the fauncel. Splendid
Jire protection. No eclevated jank to freeze or blow
over. No leaky attic tank. Will last a lifetime with-
ot additonal expense. 4000 in of II"'{I"'IIH Satisfac-
tlon gz larantes d. Readwhataf -.'. NACEA Bay.

E. T. Crawford, Augusta, O. “Equal to any clity
water works,

Rev. J. Wilbur Chapman, New York, “Perfectly
delighted,””

H. L .':;;-uﬁ‘nnl. N. Bennington, Vt., “Doesa all you
clalm, and mors teo,”

7. R. Fishel. Hope. Ind, “My Eewanee System 1s
glving sple nald resuls."

Write for names of users In your state and
illustrated eatalog No. 14, free if you mention
Fopular Mechanics,

HRHEWANEE
WATER SUPPLY CO.

Drawer P, HEWANEE, ILL.

“DROP THE DROPS” THE LATEST
AMUSEMENT DEVICE

Among the new amusement devices that will bhe
put in use next summer is “Drop the Drops.” This
is n dropping machine, which will give the ocecu-
pants the true falling sensation without the disas-
trous rvesults which accompany most falls, so that
they may lve to tell thelr friends of it afterwards.
The device conslsts of a cireular ear which holds
fifteen or twenty passengers and = elevated in the
alr from 50 to 75 ft.,, and on reaching that helght
the air is automatieally released and the car drops,
and when about 20 ft. from the ground the piston
beging to compress the air in the cylinder and

“Drop the Drops®

brings the ear to 2 gradnal stop about twe or three
feet from the ground, and on doing so0 the ecom-
pressed ale In the cylinder reacts and forces the car
up agaln. This takes place three or fonr times
until the ear comes to a rest about ten feet from
the ground and can be gradoally lowered by allow-
ing the alr to escape and thereby allowing passengers
to come to the ground =afely, no worse for the un-
nsual experience they have gone through, While the
car Is descending the escaping air blows the chime
of whistles. This deviee {8 the invention of Chas. L
Matson, 614 N. Leavitt Bt., Chicago, Il

e o

THE INVENTOR OF THE WATCH

Peter Heinlein, the inventor of the porket wateh,
was persecuted for witcheraft In the days when he
withdrew from his companions—in particolar, his
wife—to work on hiz invention. He wag finally cast
into prizson, where the watch was perfected. Later
he was tried for murder, but escaped by parving the
family of hiz vietim a large Indemnity. He then re-
tired to the convent of the Carmelites, where he con-
tinued manufacturing watches, glving the proceeds to
the order. He died in 1548 At Nurembnrg, the
geene of his perseentionz, a4 monument has been
erected to him,

FPlease mention FPopular alechulen when writing Advertisers.



1267

STERLING searmnve RADIATOR

For Home, Store, Office, Factory, School, Church, Hall, Depot, Hotel, Etc. |

Easlly attached to any STOVE, RANGE or FURNACE using any kind of fuel.
Doubles the heating capacity or saves 50 per cent of fuel expense, Insures warm
floors, uniform temperature, continuous circulation, comfort and health. From
60 to 90 per cent of heat usually escapes up the chimney and is utterly lost. I

. ' saves and utllizes this heat. Can be used in adjoln-
ThE StEﬂIIIE Rﬂdlﬂiﬂl‘ ing room or in room above stove wilh excellent
results. Constructed on sclentific principles. Does npot Interfere with dra t.

tisfactory, Nothing likeit. Neat, No other radiator that will admit of
gEBMn. ﬁmnrtn and du!l:rs wanted. Write for full description and terms.

STERLING AIR RADIATOR CO.

57 Wabash Ave., CHICAGO, ILL.

see TuT BALL? | (lean House With Al

Bocket-Swivel-Joint HOHRN
CONNECTION will 1tivel
Improve your PHONOGHAP
or GRAPHOPHONE. Fits all
Edisons and Dewr Columbias.
rice 50 C'ts Poustpaid,
—KREILING & COMPANY—
—Inventors and Sole M'f'r8.—
BS5 N, 40th Ave., CHICAGO,

'
Y
A SPEED DIAL showing how
fast your Phonograph runs given |
free, i1 yvou send us your name
and address,

Over 55 Companies

operating
Thurman Patents
in America,

TIZ-IT

Trade Mark y
iCut 15 Blze)

and as many more in
Canada, England,
and Europe.

Iron Box Bell Sale

Our 1 sale on bells this month only. A 4oc FREE CATALOGUE

with Gt hiver couiacss: Wil iag vao tetl - .

of battery. 1fsent by mail 1sc extra, General Compressed Air House Cleaning Co.

Smith Electrical SHPFIY House Hlnhfn:u:f; nl; ﬁeuﬂclicf;ﬂ:lj';'hlﬁ;mﬁ;mt-mr
g- 207-213 E.Van Burm s‘L chlﬂlﬂﬂ. liL. nected Gasolens Driven Air Compressora for Mines,

FPoeumatic Tools, Etc.

||

nun OWN ELECTRIC LIGHT PLANT.

We have complete outfita for residendes of any size, summer homes, camps, hotels, schools
laonches, yachts, ete. Every detall inclnded; very best material; absolutely practical. Bo
gimple noslectrician required. Light all the time, as storage battery incloded. Gas, Gaso-
line or Steam engines nacd give plenty of power for pumping water, sawlng wood, refrigera
tion, eate,. We would like te send emr¥ reader of Po minf Mechanics who ie ]E’ks-h- Lo be
interested onr new 0-page Catalogue describing over 180 different outfits. Address

Electrie Light Department

RICHARDSON ENGINEERING CO,, Hartford, Conn.

d
WANTED i hin s 0o peraar 5ae | AGENTS WANTED Sttt bottte Sarsapartiia torsicy
penses advanced. Ideal Cutlery Co., Desk B, Chicago. Write teday for terme. F. . treens, 115 Lake Bi., :Eu.u

pALMER H{]USE CIGA S If you are a jodge of clgars and know the delicate flavor of Gennine Havana, we want yon

to send for s hundred Paimer House Cigars. We are making this offér beciuse we want

a're:r{ smoker in America to try this cigar. We want to prove to you shat you have been

paying too much for your cigars. Yoo can save two thirds of your cigar money and have a better e than you have been paying 10

and 15 cants for aver the counter. If you are a partionlar smoker and buy a cigar, not for what it coats bot for its satisfaction and en.
joyment, n you will become & permanent of the Palmear Houso.

Einiaditeis e e e

Our Offer 3“—"

If you ars a business or professional man, weite us on your businese paper or aecompanied by your business eard and we will send
Km erpress paid, 100 Palmer House Cigars. You can smoke 10 of them, Of perfectly satisfactory, send 83.80,  1f nof satisfac-
ry veturn them at our expense. If not in business génd B3.80, and we u'i‘li send them to you express paid, [If not patisfied affer
smaoking 10, you can return the balance af our expense and we will return your mondy without a word, or you can refurn O 0. I8 toue,
Wa almply want to give the clgars & chanece to sell thm-elru,wwe eould not do this unless they wers made so good that the smoker
will not only be pleased with them but will come back for more. We save jou the wholesule and retail dulun'mﬂt.
Palmer House Glgars are lutli:n filler, clear Havana, Londre ul::-ga cigara, The same size and shepe as cut. tobacco s rich and
rields a smooth, mellow, delightful smoks. In ordering state whether you prefer strong, mediom or mild cigars. Address,

PURITY CIGAR COMPANY, 92 Market Street, CHICAGO, IL L.
Plense mentlon Popuolar Mechanles when writing Advertisers,
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FOR CHRISTMAS

Onr novelties are not tops—bot are useft], practical and duralile.
Appropriate and pleasing for Christas gifts for men, women and
children—hundreds of delightful Christmas suggestions In our hand-
same catalog—write for it to-day.

THE * MAGIC™ POCKET ELECTRIC LIGHT, shown in {llustra-
tion above, iz fwry nrefid tor physicians, farmers, plumbers,
miners, policemen, bankers, hunters, travelers—in the home—in fact,
ereryiraere a brichd, safe Hrkd i%5 wanted., Ao head, marcher
o chermicals,
for years, FPrices,
it .

wrated by dry hatteries. Does mof fread—laris
oo, $1.00 and $1.50 postpaid. Many other

0 CLOCES — good fivac Becfers, Rawndsome, orma-

miendaf, all styles and prices from $3.50 up.
MOTORS and DY Hﬂﬂﬂ it every style and elze. From T80, up.
ELECTRIO LOCOMOTIVES, frains and froffers, with tracks,
switches, bridges, etc, No Sescer playfhing can be found for your

. From £3 .28 w
GRAPHY. Complete outft, high grade telegraph
key, sounder, battery, wire and complete instructions for learning.
Only $2.00 complete, X

A PRIVATE Tihﬂ!’lﬂﬂ'!.zmmurmf to ring and talk a distance
of r.000 feet, including roo_feed of wire, seremes, flaples, Fae dome

Plete dnplrumients aml instructions for installing, Only $7.00,
OTR NEW CATALOG illustrates and describes over oo other
woved and serefid edecdricad wovelties ranging in price from THe. to
B30.00, Fe wand you (o seedf, Sen free onrequest. FFride fo-afay,
ke i mowey guickly selfing cuwr goods,. No exs

perience necessary.  Frite fo-day for particulors.

J. W. SCRIBNER CO.
405 Niagara “treet.
TOHA\\'I.HI:_M, N. Y.

I L-u.n-r.c.pi

EEE S
ELELTAIC LOCOMOTIVE

WE ARE SELLING

Toy Electrle Baliways ............55.00to § 60.00
Pagsenger and Frelght Tralns,.,..... 500 80.00

LU T MOTOR

Elecirical Books. .. ...covenunnnes oo 00000 500
Necktle and Cap Lights,.............7T50t0 600
Battery Tablea Lamps.. .....ce0ue...300t0  10.00
Carriage and Bleyeie Lights. . ..... 3.00 o .00
Lanterns and Pocket Lights,........T8cto  3.00
Battery Motors and Fana............10010 _ 12.00
Electric Door Bells Completa. ... ... isato  1.50
Telephanes Complete,....... ceessabOand 555
Telegraph Outfits ¢ mpiete.........275t0 .50
r-wnlaﬂlml Battarien. . ....ccovvriannises 3.05
12,00 Electric Beit with Suspensory....... 9.5
Dynamos and Motors, .. ........ ... o 1,000.04

Gas and Gasoline Engines. .........5.00 1o 1,400.00
We Undersell All, Want Agents,
Catalogue Fres

OHIO ELECTRIC WORHS,
Cleveland, Ohio.

CATALOGUE FREE PRICES RIGHT
Telegraph Instroments, Telephones

Burglnr Alarms, Bells, Push Buttons, Batteries, Elootrlo
Clocks, Madical Apparstus, Motors, Ete., Ete.

MANHATTAN
32 Cortland St., New York

ELECTRICAL SUPPLY 0O0.
I35 Fifth Ave.. Chicago

SELF CLOSING FAN.—A Berlln firm s making
an electric exhaust fan which antomatleally opens
when the fan starts and closes when the fan ceases

Adutomatie Closing Fan

to revolve, This revents the entrance of cold wind
and rain when the fan is idle,

Wood
Push-Bution Sale

Our special sale of wood push-buttons, ash
or walnot, A rSc push-button for zoc each.
We have a stamped brass push - button,
retalls at zoc, we scil them at 1oc each, brass
or bronze. Others if wanted.

Smith Electrical Supply House

goy-axg E.Van Buren St , Chlcage, I,

THE RBRORING OF THE 00X NOW TUNNEL in
Idaho is one of the great englneeclng feats of the
age, says the Sclentific Amerlcan. The Payette
rlver at this point makes a loop, and by putting a
tunnel throngh 1,200 feet, the river bed is left dry
for two and a guarter miles. It is the intention to
mine the river bed for gold. Experts have estl-
mated itz valoe at from S6,000,000 to $42,000,00d.
Ordinarily, the putting through of this tunnel would
e a slmple matter, but at 300 feet from the upper

end and 250 feet from the lower, hot water was
gtruck. The hent at first was from 85° to 105679, in-

creaging as the work progressed to 1829 at the hot-
test polnt, Different fans and bhlowers were experi-
mented with to cool the alr in the tunnel, but with-
ont &iccess nntil Willlam Flick, the superintendent
of the work, thonght of spraying the walls of the
tunnel with water pomped from the river. Very
gimple pumplng apparatus and  common  garden
sprays were used with complete success. The tun-
nel 18 28 feet wide :ud 9 feet high, and the flow of
hot water amounted to 75 miner's inches, The eold
water sp cooled the hot water that it was caught in
sumps and pumped out with common pumps,

; "'B%JKET _EL ECTRIG

4 S Lo
FLASH LIGHT »*

For sample only, régular §1.50

Please mentlon Popular Mechanics when writing Advertisers.



LIGHT RUNABOUTS, Only $200

These Vehicles embody the most up-to-date

ideas, Are fully guaranteed,

S

24 Plymouth Ct. -

PEEDY

HAVAN MFG. CO.
Chicago

DYNAMO CASTINGS

Sets of Materlal or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

FRICE §3.50 AND UP

Wil H.q'.ht‘ui:: Beo, p. lamps
‘rite for illuatrated booklet 8

PARSELL & WEED,
129-131 West 3ist Street, = NEW YORK CITY

Cents ELECTRIC NIGHT LIGHT, Postpaid.
COMPLETE OUTFIT. JUST WHAT YOU WANT

7z

1

Wake up any old time of night and sse what time it is. 1-3
1-2 volt lamp. Socket, Push-butten, 3 cell battery, 10 ft. wire
tacks, oto. Send stamp for cireulars, and elentrical eatalog.

SMITH ELECTRICAL WORKS, 9 Park PL., Batavia, N. Y.

WIRELESS TELEGRAPH COHERER PARTS

All the difficult paris mounted on base board:
price, postpald, §l. Certain ]i»arta- of the set gold
peparately. Send for 1llustrated price-list.

NEW ENGLAND COIL WINDING COMPANY, - ATLANTIC, MASS,

5 H. P. 2Cylinder Bicycle
ngine

* || castings with spark

lug and
Aluminom Gear Case 1 ;l’u 5

SB7,

Bt LAUNCH AND MOTOR WORKS
b ' 1283 N. Halsted, CHICAGO

Typewriters 255,

All the Standard Machines S0LT or RENTED

ANYWHERE af HALF MANTFAOTURERE' PRICES
allowing rental to apply on Erll:a. Bh llrp(-.:'l with
M

i:ritifmrpnl‘e:uminul ion. Write for Oatalogua

YPEWRITER EMPORIUM, 202 LaSalle St. Chicago

WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and ita books, as well as back numbers,
and any other book or periodioal you want,

ROBERT C. ROSS, 1203 Market Street, "Friscor

W. HOFFMAN, \ \

7

Faster than an Auto
Cheaper than a Horse

o o

GET A MANSON

It is speedy and reliable, adapted
to all roads, and maintained ata

moderate expense. Attachments
designed for _leasure and ulility

Fowler - H;::uu;i - Sherman
Cycle Mfg. Co.,

Clinton and Fulton Sts., Chicago, IlL

w

if

G. L. PATTERSON & CO.

Start a Mirror Factory

There is éasy work and big
some one in every town, The price of a new mirror, 18x
36, 4t Most any store is 8200 1o 5,00, You can silver
a glass of thig size for 2 cents.

i1l show yvou the immense profite.

The expense of going Into this business is but a trifle
as vou have no machine
sary chemicals ma

or tools o buy,

Money.
Special

you are not pleased.

Dept. 1.

Please mention Popular Me'ch.anlﬂ when writing Advertisers.

STRONG SIMPLE

rofits in this trade for
A moment's thought

The neces-
be obtained at any drug store and
vou can do the workright at home in your own kitchen.

We have sold our renowned processes for years, hun-
dreds of them, for §1.00 to §2.00, and they are worth the

})rlm now 50 cents [for a short time only]
if vou will remrn this advertisement with your order.
e also tell you, Free of Charge, how to Emboss,
Grind, Foil, Gold Leaf, Frost, Chi
Stained Glass. How to Transfer
to Bore Holes inGlass and Cut Skylights, All the above
and more for the small sum of 50 cents. Money back

CHICAGO, ILL.

and make Imitation
hotos on Glass. How



AUTOMOBILES $100 AND UP

We will mail onr large Ilinstrated Bargain Sheet of new and slightiy use| Automobiles rn
> recelpt of your name and addrees. This sheet shows accurate pboiograpale views of more
than 50 Automeobiles offersd as low az 100, Wrlte plainly to

H. CRAHAM CYCLE CO., Inc.
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL

15 Days’ Trial
on this Engine
g&iﬁ.t.hmp:i?gzitnt glliﬁldl El‘;]“mraau

FM Bpark Plugs guarantesd
tnr 866 daye, §1.50 each.

Second-Hand Engines all Sizes

Rt L P '
THE MOTOH CAR SUPPLY l.':ﬂ.

CHICAGO,
= . ' McDONALD & ERICKSON,
Hntsméer ﬁuto-SparHar 36 West Randoiph St., Chicago.
tartas and

GAS EIHIHH HITIIBIIT BATTERIES
7, Nakof original patenis owned by we. No | HOSPITAL CAR AND PARLOR COACH
(e ‘I-'I-I'{H:- motion in our drive. o belt or CDMHINED

5 awlteh necossiry, No battorles whatever.

for make and break or jump-spark.

EHF J Water and dust-proof. Fully pusranteed. -
s P “*‘MOTSINHER DEVICE MFG."CO. A hospital ear that ean be transformed into a par-
mation, 125 Main Bt., Pendleton, Tnd., T. B. A. lor coach in a few minotes’ time Ig a new feature

of the equipment of the Bouthern Pacific railway,
To make the change the beds, berths and operating
table are lowered beneath the floors and stored.

The floor sections of the berth space come up and
form the head and footboards for the berths. The
berths are provided with steel springs and good mat-
tresses and may be made np single or dounhle, Or
brass heds may be snbzstituted for the herths. Chairs
and baggage are stored under the beds when the lat-
ter are in use.

| GASOLINE MOTORS

The most perfect motor on the market
for motor oycles, tandems and light rona-
bouts. Also castings for the above,

Write for Catalogus and Particulars

C. H. BONG and H, HOFFMAN MFG. CO.
719-723 Sheifield Ave., Chicago, 11l

il
- -

London and Rome pre now connected by telephone,
asn ene U ﬂrs as Ings The distance between the two capitals is 1,100 miles.
i 3 | hmPlat-a lina tmm 1% to 10 -

or Bieyela, Auntomobile,
Harinuucr Hiationary. Alnu at-

e o TP A g4 Qomy $|5no HIGH CLASS SUITS

stamp for cat Made To Measure
gl Write for esmples of our sults and overconts from 81500
¥ o ST-EF'ET MFG. m-p E‘“hﬁ utg n'uada o Jﬁmurﬂ fromm ew&er i::m: or HKlua
. v : ets, fancy cassimeres or worsteds; biack or gray
94 L brirard Avenune, FPhiladelphia, Pa. gvenm“m“‘_r Don’t buy s sult or overcost until you
sée our aplendid samples nnd great valoes,

ROBERT AGENTS WANTED IN EVERY TOWN.
Ton can make Big Money by taking orders for ua

Blttm Volt- Ammeter The Warrington W, & W, Mills, Chicage, IIl, Dept. 27

Acourate Guaral_'l.t.ae,d Durahle
Forwarded prepajd, including case,

upou recejpt of §4.50

tohFenes | oxratoson | | | Eldredge Battery Volt-Meter
7 0 shelby st IRt Bitteh Reading 0 to 3 Volts in J, Divisions

A convenient and practical instroment

BE THE BOS S for Shogs who Bes —himaty and Biorage

Make §100 r month, ©Others do it. You have oall of Starage Battery . “Eﬂlnfhlurhﬂl-n. Fans
ramie’ SRERRS, pgtnrt a mail order business at home. Femorabis nuis on strong sestaci peeia- .. rice §4.
Write for our “Starter” and free particulars. ELDREDGE ELEGTRIC MFG. 0., Springfield, Mass.

Megr. W. C. Co.. 956 E. 23rd 8t., Los Angeles, Cal,

m g chk Action”

© = 85, IGNITING DYNAMOS and
| MAGNETOS

The most Reliable Bparkers the
Market,

Jump Spark Coils
FOR ALL PURPOSES

ﬂ!nflﬂ. Doubla, Triple and Quad-
for Bt,utmnnrs mﬁ‘in“ and
A.ntumnhllﬂl Guarant avary
particular Flna Vibrator.
EE‘ﬂJ FOR CATALOGUE Iy,

Take the Place of Batteries. T MOUR T DS, DY

L I L . —— — -
Please mention Popular Mechanieales when writing Advertisers.




- The season Is here to

MAKE MONEY

Get started early.

$40 to $75
A WEEH

| Can be m.u:le with ona of
L hese

ﬁ_\ $team Ptanut Roasters
' ‘ and Corn Poppers
= "7 |s. DUNBAR & CO.

16-18 No. Desplaines St.
CHICAGO-

VENTRILOQUISM

Learned by anyone at home. Small cost. Send 2-cent stamp
for particulars and proof.

0. A.SMITH, - Box 8, 240 Knoxville Ave,, - Peoria, I11.

Catalog Free.

Nature’s Coffee Pot

MAERES QOFFEE A HARMLESS DRINE.

Do you want to own a coffes pot that will separate the
pure extract from the bitter and polsonous matter of the
coffee bean, leaving your cup of coffées as harmless as a
glass of water? Think what this means to you. Youn can
drink all the  offes ¥ou wish with none of the bad effects
that I8 80 common to coffee when made in the old

fashioned pot

Wawonld llke to fell Fou all about » Nat ure's Onffes
Pot,” ita wonderfal workings and the clever way it trans-
poses coffes into a drink as healthy and barmless as
water from a running stream.

“Natura's Coffes Fot™ is & plece of art, it 18 made from
the famous “Pojllon Wara" with (t8 many co'or tints of
glaze. Sells for §2.00. Send us your address for further
particulars.

POILLON POTTERY WORKS, wﬂhm N. J.

BURN AIR-IT’S CHEAP. 525
<LIKE IT!

e Consumes 895 Barrels of Alr to one gallon of

.: Kerosene. Penny fosl, barns like gas, hotvest
PEEREEE fire. won't explode, saves work and fuel bills, No

coal, wood, dirt, as no wick, no valves, sus
3 5 n1m-|mwd handsome,durable. Gran

th. AGENTS W A\TI‘"“
fﬂ.‘: Weekly. Grentest MONEY

— cooker, Mke:i ﬁuick work, cool kit-
MAKER. G.mrnul;-a-u:i nllsizas, aant
anywhers, # u Write, FREFE

chans, 1800 arelson Wickless,
"ILE
- Itlon, &0 trial offer.

27 Valveless 0il-Gas and Alr Burners
pro
World Mfg. Co., BUHOY ﬂﬁd B'ld'g, Clocinnatl, Ohlo.

It Will Pay For Itself

in One Day

Spins Sugar into Cotton Candy,
any Color

[BARTELL MACHINE CO.
59 W. 8th St. NEW YORK CITY

START A MONEY MAKING
SCHEME OF YOUR OWN

And here 18 how it can be dona. Lot me ship yon one of

my Electric Floss Machines and you can immediate-

{: l:;m:nan;:a turning SUGAR inoto DOLLA Hs—hers
@ Proo

One pound of Sugar costing 5 cents will make
16 bags of Candy ¥loss; at 5 cents per bag you
make 75 cents profit on every 5 cent invest-
ment—at this rate you can make your dollars
earn you 12 each.

There is an opening in évery Town and City of the
T'nited Stares for some enterprising Man or Woman to
earn a good income by operating one « r more of my
Candy Floss Machines. Fr.quently as rmuch as $£0.00 &
day has been made from ore of thesé machings.

For further pariiculars, addre: s,

SHAFFER CANDY MACHINE CO,
Suite 19, 245 Broadway, New York.

" FREE: o
for cur ilhas-
truted magselne one ;rll.nn
irlal asd we rHl
w‘r‘- raneln THE AGENTS DL

vomelides, Han.lln-ll Cards . Hoosehold ﬁrﬂﬂu.
e nll over the . 8. You willuiso gt ke w..-
of BIX BOOER FREE an follows: Fow 40 Hy
zo. Art of Love Making, Guide to Fortune “lhﬁm
v iiel,  Bisek Ar, Mosmonisss Ex ®'T
.'IJIE-'\ THIS OFFER. Write today amd snsloss 10 centa.

THE GEM, Buchanan, Mich.

THE BEST CHRISTMAS PRESENT $1 WILL BUY
LASTS THE WHOLE YEAR

SA BEEEEA A EE AT mEEEEE REEEEE LR RS REEEEE o EEE EEomwEE

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

CITY

STATE

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

ments of

Please mention Fopalar Mechan ics when writing Advertisers.



rid l:z W

every pack of Golf Plaving Cards
—a &t ple pack of which we will
gend yvou fot secoand ithe name
of adealerwhodon'tkeep them,

\Golf Playing
Cards

are now the choice in club and soclety circles,
Best ever sold for anyvthing like the price.
Made of fune linen stock with high finish—
handsome—stylish—with unusually good deal-
ing qualities. ILast longer and look betler
than most higher priced cards.

Bend 25 with name of your dealer (i he don’t
keep Golf Cards) dand receive a sample
pack with the zz-page book of card rules
—Whist, Euchre, Poker, Pinochle, Bezique,
Skat, elc., free, Write today.

4 AMERICAN PLAYING CARD
L COMPANY
320 Taylor Street, Kalamazoo, Mich.

AS LINGOLN piD, fererfaess

working knmelsdge of the Law been
son¢arly indispensable asnow to

man of ambition. Neverhave possibil-
itivsloomud go large to him whose
Enowledge doubies the commere
valueof his natural abilitics. In busi-
nesg, it i8 the legal counselor who
awavs decicions of large import. In
itics, the trained legal mind'is éverywhere recognized as nl-
ly fitted for public office, Never before has earnest ambition
1 plaged before it 80 wvaluable, comprehensive, anthoritative,
1 withal po simply-phrased a store of legal knowledye ns is

ted in the just compicted Home Law School Series. 5
ded by Bench and Ear as an epoch-marking work. Covers
h Theory and Prictice; Ere es Lor Bar in any State. First 2,000
anee orders belng booked at about 17 per cent discount, for
mpt realization by publishers. Binding. Law half-zheap De-

ederick J."Drake & Co Street,
iravel, post glgns and leave samples. Addreas
25¢ for 4 months—Cleveland, Ohio

NEW BOOKS.

SITH CENTURY BRICKLAYER'S AND MASON'S
ASSISTANT. By Fred T. Hodgson. Slze BloxT.
Over 250 pp.; Tully illustrated. Price, eloth, §1.50.
Price, half leather, $2.00, Frederick J. Drake &
Co., Chicago.

All kinds of bricklayer's work, including laying
foundations, bonding, arching, gauged work, con-
struction of damp courses, coping. building bridges,
plers, chimneys, flues, fire-places, corbaling, plain aomd
faney ecornices, brick paneling, pllasters, plinths and
other brickwork, plain and ornamental, is treated in
Part I of this volume. Part II, or the Stone Ma-
gon's Assistant, shows how to lay out wnd work
all kinds of arches, stone steps, stalre and hand
ralls, skew bridges and arches, ecircle on clecle work,
ulehes, classie and gothic stone work, plers and other
stonework, plain and orpamental. The methods tX-
plained are practieal and all explanations are in lan-
guage the workmano understands,

FAULTY DICTION, OR ERRORS IN THE USE
OF THE ENGLISH LANGI.TAGE; AND HOW
TO CORRECT THEM,. By Thos. H. Russell,
LL. B. Pocket size. Bound In emboszed Russian
leather, 50 cents: cloth, 25 cents. Geo, W, Ogll-
vie & Co., Chicago. '
The title of this little book stuficlently procloims

its obfect and it wil pay one to study Its contents,

Few are they who do not fall at some point in the

correct use of English, The book reveals one's -

S?msoiuus errors.  Handler than a dietionary appen-
X.

ELEMENTS O0F MECHANICAL DRAWING. By
Gardner C. Anthony, A. M. Contalns 92 pages
and 32 plates. Cloth. Price, $1.50. D. C Heath
& Co., Boeton.

This work explains the use of Instruments, theory
of projectlon and s application to practice, and,
aleo, numercus problems lovelving both theory and
practice.  Many IHostrations are used and the ar.
rangement of the book 1s such as to facllitate both
the work of stndent and lostructor,

FREE-HAND LETTERING. By Frank T. Dan-
ilels, A. M. B. Containg 34 pages of text and 12
plates. Priee, cloth, 75 ecents. D. C. Heath &
o, Boston.

The elementary principles of the formation of Jist-
ters, their combination to form words, and the ar-
rangement of the words in titles are set forth in
this book. The preliminary exercizes given offer
preparation in manval skill and in estlmation of
values. No rules and arbitrary expedients are given,
but rather, reasong from which the student makes
hiz own rules. The work offers varlety and the ex-
erciges are lald out in detall.

ELEMENTARY COURSE
DRAWING. In two Parts. By W. E. Browning,
M. E. Complete course comprizes 21 plates, 3
tracings and a title page. Cloth. Priee, each
part, 50 cents, The Browning Press, Cleveland,
O,

This excellent work treats of drawing instruoments
and material, lines, lettering and figuring, geomet.
rieal problems, orthographic projections, sections and
intersections, development of sarfaees, helices and
gerew thrends, nuts and bolt heads, working draw-
ings, fancy borders and blue printing.

IN MECHANICAL

378

p MANUFACTURERS. Desk D, Atlas BRlock, CHICAGOD
T

READ ONE HORSE POWER MOTOR

Bubier’s Popular Electrician

Iptive pamphlet, testimoninls and Special Price Offer sentires.
mpt application adyvised. 216 E. Madison
Chicago
FPER MONTH. Expensces advanced. Men to
D WIN STUDENTS NEED
THE DRAFTSMAN
HOW TO BUILD A ONE KILOWATT
DIRECT CURRENT DYNAMO or
By A E. Watzon, Aathor of " Electriciana’ Handy Book' & the Wat-
son Popular Hand Books on Dypamo& Moter Building, ete., in

The only Amateur Electrical Paper Published. Insimple language, so all can understand. Two electrical
All gquesttons answered by experis.

To All Sending a Year's Subscription NOW we will send October, November and December Numbers FREE
BUBIER PUBLISHING CO., Dept. 3, LYNN, MASS.

Piense mention Popular Mechanics

engloneers on onr Board of Editors,

50 CENTS PEH YEAR.

when writing Advertisers.




THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. II 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
ot Popular Mechanics During 1905

“Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid |

—
™

Shop Notes for 1905
Vol. 1.

200 Page;SES Illust’s. |||

Contains Nothing Found
In the 1906 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

Each Volume {8 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 the lbrary are in-
tended to be: educational and progressing from the
simple to the more complex subiects; plain booksa
for those already cogaged, or soon Lo be,in the prac-
tical application of the theory of mechanlcs: each
volume is complet2 in itself, while progressive in
the series. The books are each supplied with a
ready reference index, which enables the quick use
of thelr contents,

The volumes are strongly and handsomely bound
In black cloth, with titles and edges in gold; the
contain 1,44 pages, 1244 illustrations, many of wh lcﬁ
are full pages, with 3.000 ready references: they are
irinted on fine surface paper with large, clear type.

Jach book stands 814 inches inhelght, and the three,
packed for ahiﬁment welgh over Tig lbas. No works
of equal value have ever been offered to the mazhin-
ists” and allied trades,and no one from the superin-
tendent and owner (o the apprentice, ¢an afford, con-
aldering the price and terms, to be without them.

The three volumes

DOLLA R nL5 o
MONTHLY *

er of POPULAR
MEcHAXNICE who
sends to us one dollay and a written promise {(see
coupon below) to |j‘.:r. ¢ the balance of the purchase
price in six monthly installments of one dollar cach,
making $7.00 in all.

itsmmmmes SHIPPING DIRECTIONS nesssmw:

I enclose $1.00 fone dollar) to apply as first payment on
one sat of

ROGERS’ MACHINIST'S LIBRARY

which -hrgnt once to the fallowing address, all charges
prapaid. I hereby agree to remit by mail at the rate of
one dollar each month, the remaining six (6] dollars,

R O - T R T e T L T ST
Whers emplored. . . .ot ea s traia

Residenos. . . ...oooo0i0

Popular Mechanica.
EEE NS E S NS NSNS EEEEEEEEEN

Theo. Audel @ Co.

Publishers

New York

63 Fifth Avenue -

Please mention Popular Mechanics when writing Advertlsers.
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o~ | BOORS FREE|

HODD e e
UNTIL We want new Subscribers to fzﬁﬁ

Particulars

DEC.317°05 | THE MODEL ENGINEER| e

A splendid paper devoted to all kinds of model making, Yachis, Steam Engines, Dynamoa, Lathes, Tools,
Workshop hints, #ic., profusely illustrated. Single number 8 cenis. Ht! free copies,

SEND AT ONCE for our SPECIAL PREMIUM LISTS In time to get some new books for Xmas,

THE MODEL ENGINEER, Rooms 111-114 Liberty Building, New York

e
r -
Magazine Offer | . ...t chenil ooy
This is the Conerate Age. Greater apporiunities are presented po N L
in Portland eément products than any other fiald. The Monthly
:ﬂqmnluuuuf:%'ln&: is the recogn :ed ﬁl;.llhllﬁrllt. $1.00 a year, JusT REaoy
f copy, Un an. 1st clubbed w & Cosmopolitan,
Dot gL " &mwﬂ‘i%“ o vamged unaer ‘f’m
CONCRETE PUBLISHING COMPANY e’ e
40 Home Bank Bldg., Detroit, Mich. ""’"“'m" Ooniretes Indla Rubber. Cutta Bere m'""
Ink; mﬂuﬂﬁmm Oils, Fats, Wazes, Paints a
i Conains Sty Sron Fiou B, B
DIES and DIEMAKING | | giffemie; fim hrh: Fou Bando Bt
A shop book by & shop man and intended for shop work ete.: Che Analysis : fﬂpi‘;':l.ﬁ ﬂhemuf, rpanhs
h Bllclrﬂlle‘m‘lﬂﬂr Addenda ; sent mtomw
100 Pages., 100 Illustrations ong in any part of the world who will send Ma 88,
100 Cents. Send For It. HENRY (CAREY BAIRD & CO.
ndustrial Publishers, Booksellers and Importers
‘_L L_ LUCAS o Bndgeport’ Ct’ 810 Walnat St,, Philadelphia, Pa.. [I. 8, A.

# 9 I - R ¢ ¢ I © ¢ (IEEE—— ¢ Ees—
l As a Practical Book for Practical Men S?Engenherg’s Book Ranks First

All the engloneering Information you shoold have; nll you really need I8 contained in thia
book in plain, practical and concies form.

Spangenberg’s Steam and Electrical Engineering

ia a complete library coveriug the subject in all ita varlous branches and containe 072 pages.
The only hook ever published contain- $3.80 in the price, and it s sold with the understanding that It may
ing 1045 questions and anawers. Writ. b® retarned if not mtmhrlortlaud your money will ke reflunded {m-

mediately, UOut of 10000 books gold only twoe have becn returoed.
ten 50 you can understand it This tact speaks for itacl,
- oo = CUT OUT AND MAIL TO-DAY
& J;"?"‘T'FM“_"' M GED. A. ZEFLLER BOOK '[‘-ﬂ}ﬂ"m [ ]
g 7=5. Fourth Streel 5. Louis, Mo,
L ™
I aceapt yoor alfer to gend me, express prepaid, one of Spangen=
fff{ﬁpfﬁif X berg's Steam snd Electirical Engineering, price #1.50, and enclosa
o ; & as first payment. The balances, 81,60, [ agrea to remit in 50 cent
monthly installments, mouey or express order or Stampa.
o - R R —
Btreet 0F BOX 0w coveriires coiemssrnscssssanssnisnnn s s snsnas s sasea s saeds
[ ]

Bound in 8ilk Cloth ., "
672 pages. 648 Lllnstrations. City and State . T AT T T

Bire axh,
LQ il_ll_i_l

:f!e%t 13 IEJE]aS' Modeﬂsgvﬁlrg&nclty
| yes of the Wor re Upon Her .

THE HOME-SEERK ER wants to know about he;
“Watchleas” Olimate and Her Cheap I.Dund.ln' ’

THE INVESTOR wants to know about n-ut onl
Cheap Land and Low Tazes, bot as well, H {
Mine cnd Forust, and this is to let you tncm

The International & Great Hurtham
Texas' Greatest Railroad

traverses more than o thousand miles of the Cream of
Tuxas' Resources, latent and dma!uped rmd lhnt&ou mAay “A practical handbeok for stu-
loarn more about the GREAT 1. & .

. dents, apprentices, and electrical
rending a 2-cent stamp for a copy of the ILLUH MT-DE. ‘ M i
AND UENERAL NARRATOR, or 25 cents for & yosr's el *—Hebcn bl Amarions.

file of same, or by writing Silk Cloth, decorative cover, silver stamping, . . $1.50
D. J. PRICE, G.P. & T. A., 1. & G. N. R. E. Seal Leather, marbled edges, gold stamping, . . 1.00

Palestine, Texas LAIRD & LEE, »83'Wabaer ve. CHICAGO

Explains X-Hays, Wircless
clegraphy, Kadiam,
Transmission & IMisteibution,
PowerSiations, Wiring, etc.
Written in plain English.

All Problems Solved

Practical—Accurate—Scientific
S0 Hiustrations.
355 pages. Cross index,




Tulley'sHandbookonEngineering

explains how to determine the bursting and safe working pressure of steam boilers.
Calculate the horsepower of boilers. Conduct boiler tests. Set the valves of steam
enigines. Adjust the valves of pumps. Care for injectors. Operate dynamos. Adjust
and run motors. Keep elevators in repair. Operate
refrigerating plants. Take charge of air compres-
sors. Solve many knotty problems, thus saving time
and money for both engineers and employers. It teils
how to do many more things that can not be men-
tioned here for lack of space. Send for copy and
judge its merits yourself. It corntains ggo pages, has
400 illustrations, is superbly bound in leather, and a
money order for $3.50 will bring a copy to your ad-
dress. Better get Booklet B. It is free.

Send Orders to

HENRY C. TULLEY & CO.
P. M. WAINWRIGHT BUILDING - ST. LOUIS, MO., U. S. A.

ARITHMETIC|[|| THE BooK oF
i SELF- De ot

PHOTOGRAPHY
| TAUGHT 22

Practical, Theoretic, and Applied
OB (hrouch neglect you

Edited by PAUL N. HASLUCK

With numerous Illustrations and Working Drawings.
Mearly 800 Pages, Size 6x%':, Cloth, $3,00, prepaid,

ENTIRELY NEW AND UP-T0-DATE

TeeE BooK OF PHOTOGRAPHY contains in
one work all that those interested in Pho=
tography require to know to enable them
to attain success. It shows them how to
atart in the right way, how to follow up
first efforts, and how toattain proficiency.
The chapters have been written by a nume-
ber of well-qualified ezperts who have
specialized in the various branches ol
the art.

The illnatrations show clearly how the
operations of Developing, Toning and
Fixlng, Retouching, etc., ete., are actually
done, and a large number of working
drawings affording invaluable assistance
to the amatenr and professional worker
are included.

W. T. KEENER & CO.,

90 Wabash Avenue, :: CHICAGO
Please mentlon Popular Mechanles when writing Advertisers.

ARITHMETIC have forgotten what

Self Tauoht
i you once learned about

Arithmetic. PROF.
SPANGENBERG'S NEW ME-
THOD requires no teacher. 228
pages: sent prepaid on receipt of
60c. in stamps. Best Book ever pub-
lished.

Geo. A.Zeller Book Co.

39 South 4th Street, St. Louis, Mo.

Established1270. Agents Wanted Everywhere.
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BOYS

“Mechanics for

25

Cents

25

Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular

Mechanics. Fully Illustrated. Instructions are
““Written so you can understand it.”

CONTENTS

I How to Make a Papoer Boat....vesseaisssainnasss
How to Make a Harrel Boat.

How 10 Make o Water WHeel, ..vueeueesssnnesns .
How to Make Your Own Fishing Tackle........
Temporary Camps awd How to Build Them..,...
FPermanent Camps and How to Bulld Them......
How to Bulld an Imitatlon Street Car Line.....
How to Make a Water Bleyele. sooavsnssssnssscss
How to Maoke o Miniature ‘Wlm]mill ............ .
How to Bulld an Ice Boat. 0 L
A Novel Burglar AlaTm. . ...cciiececonnsrsssnssss
A Mechanieal Ventrlloguist and How tﬂ Mﬂl-n_ It.
How to Mnke n Boot-Blacking Cabinet,
Renewlng Dry Batteries...........
How to Maoke Water \-'If:tnh

How to Make “Antlque” Clocks from L’p to-Date

R

M"lt“'!rllils BEE AR REER R SRR EEE R R EE R
Lettering a1 Clock Dial. .. oveivsvenresnnsscnnsnnns
How o Make a Windmill of One or Two Horse-

MWL 3 T S DR e R
How to Make a Trap for Rabbits, Rats and Mice,
How to Make a Small Searc hlight..“. PR

Kites of Many Kinds and How to Make "Them—

Jug FIShInG ..ovuvsmrnnsvneis T e e e
How to Do Ornamental Iron Work..........
Ornamental Metal Guards for Open Fireplaces. .
How to Make a Propelling Vehicle..oooo.or.... i

How to Make a1 Water Telestopo. .. ueeeeeesosns
How to Mnke Paper Balloons. .....ooeservnnsan s
How to Make a Heetograph
Useful Artieles

and Ornaments Made of OIld
Bleyele Parts .. .......un..

Deviers for Witte: BI‘HH‘L’S—H;J-T‘I-’ to Mul:v amd
Tlse Them

Coasting Sleds, Chalr Sleighs, 'T'uhuggun Slidea
R BRI G vvaninnaneions s smars ow e S o R

How to Mnake Rubber Stamps.

How to Make o Baggage Carrier for Birr{-ma
A Water Candlestick
Boys' Hand-Power Auto—How Madr
How to Make a Pair of ]'.Ill:lnh-Bella P
How to Rid Your Yard of Cats..
How to Make an Eascl, o
Tn Tight n Gaslight “’lthnut Mntehrs
Things a Boy Can Make Out of old Eir-y:-lq, Parts.
How to Make o Wind Propeller............... By
Photographing from a Captive Balloon......e.e..
How to Make a Simple Burglar AT, oyeeeson.

100 Pages— 201 Cuts

Sent post‘paid on receipt of 25 cents, or order
{rom your newsdealer.

Popular Mechanics,
Chicago

Jouarnal Building, - =

¥ gl 1 oy e
FREE! &
! HAPPY HOOLI-
J IGAN, FOXY GRANDPA & RING-
P LIHESTRIBK CLOWN, BILLT

are the greaiest jokers outand 4
i everybody should have one 45
They are enamelled intha 4
brightest and most atiras-
tive colors, and when seen
on your lapel friends and
. tqualntances are sure fo .
seka thelr noses up towardl | )
i inorder to geb l- [md Iook nt such a funny § S ™
m Then all you have todoe Is to press the il
1 which is coneealed in your ]mket,n.ml Lhi' gee—
inguisitive onewlll find himself '
W |l-'|,l1‘l-}'1}d"lr|t.'l| & fine l'I.r\e.m
of water, to ihe amusement gf
nll 1‘-.1tl.1|. jers. SEND IN YOUR
IIZ;‘BIEIEL:I T:}IM‘E.d If you forget "EE M regrek
Filer two and we
willsend ons Fiier; PTICE, 15¢ €2ch
with our mammoih ctalogue of good things.
We manufacture these goods and they are the
beston the m-.rtd..l-ﬁ'-,:uu| maka from §2
to &3 per day acting as our agents and selling
these great noveltles among their friends and
schoolmates. Write for prices in quantities.

AMERICAN SUPPLY (0.,
533 E. Minnehaha Street, = ST. PAUL, MINN.

—— e —

DOUBLE END TRAP.—A new style of small trap
recently placed © on the English market, It is
gald that game la less fearful of entering a trap
in which both ends are open than where only one
door is nsed. It Is sprung by stepping on the hinged
treadle, and may be successfully used unbalted for
the smaller animals when set in their customary

runs, Thege traps may be made of any required
sgize, and seme of the larger ones are constrocied
with a #mall wire eage suspended above the telp,
in which a live balt can be put. An all metal trap
of thizs type could be cheaply made, would welgh

but Httle, and onght to zerve well for many specles
of predatory animals,

$80 A MONTH SALARY &4 <piesse

io Introduce eur Guaraniced Pouliry and Bt
Remedles, Bend for contract ;we mean business and for-
nish best reference. T-l- K. Iillil.HI Uil o X B854 Bpringfeld, 1.

Experimenting Electro - Hagnets

For magnetizing, giving
light shocks, and other experi-
ments, with key for cl:sing
and breaking the current, oper-
ates with a wet or dry battery.

Artesian Electric Co, = 744 Artesian Ave., Chicago

Piense mention Popular Mechanics when writing Advertisers.
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SCIENTIFIC
NOVELTIES

Exact reproduction in miniature of the latest Atlantic Type Locomotive Somplete Line of Miniature Rall.
and Tender, operated by dry batteries on a two inch gauge track. ways, Trolley Cars, Dynamo
Length of Locomotive and Tender 28 inches. Parts and Gas Engines

SEND FOR
CATALOGUE
uRt

Commutators and Armature Discs for Building

Your Own Dynamos and Motors. We Have This is a Complete Set of Castings for Building a 40 Watt
Sets of Castings for Building Gas Engines Dyramo. We Have Many Other Sizes.

THE CARLISLE & FINCH COMPANY

262 E. Clifton Avenue, Cincinnati, Ohio

*122 Each
and Civil War Relicsand -
Curins for Cozy Corners
and lens 1T i i3

WRITE FOR CATALOGUE

Walsh'’s Sons @ Co.

297 Passaic St.,, NEWARK, N, J

FIGHTING ROOSTERS

Mystify and amuss your friends.
There are two genuine game roost-
ers with feathers; they fight to a
finigh, and are mlways ready to
fight. Thoe secret of thelr move-
ments is only known to the oper-
wtor. Will last a lifetime.
paid by return mail, and our
monihly magarine n whole year for only 25 cents.

W. H. MILLER & CO., 739 E. 4th St., 5t. Paul, [linn.

FREE-BIG BOOK-FREE

Write to-day for new valuable page catalog,
biggest illustrated electrical baos vir fszned con-
talning hundreds of valuable Chrisimas sugies-
tions, Electrical novelties aro just the thing for
men and boys. This book contains valuable elec-
trical information, Bpecial Ofrri- Rend #1125
and 2 postage for malling. for this motor
anid instructlons for opernting.

J. ANIMEAE SONS, 63 Water S€, Milwankee, Wis,

¥

Can have endlees amusement and make
many useful and ornamental articles with
one of our EFREEKE A SCROLL SAW out-
fita. No experience or akill requircd—any-

one can use them. The whole outfit of 16 picces
scnt prepaid to any address for only 356 cents, Why
not order today and get the outfit in ume for Xmas.

Kubec Manufacturing Co.
666 W-: LaKe St. CHICAGO

EVERY BOY
His Own Toy-MaKer

It tella you how to make & Steam
Engi a_l’hc-tocﬂmhln Camers,
8 "#;ﬁ?&mm. a Microscops, an
Flectrical machine, & 3alvanie
Battery, an Eleectrio Telegraph,
an_Electrotypln Afgnmtuu. a8
Telephone, & Kaleidoscope, &
Magic Lantern, an Asolian Ha
Hoats of every kind, from a little
rowboat to a full-rigged schnoner;
how to make HKites, Balloona,

§ Paper Tops, Masks, Card Racks,

" B Wagons, é.nrt Toy Hm:.mug Hows

and .*.rmn.kglp Guns, Blings,

Btilts, Fishing Tackls, Rabbit and Bl raps, and many
other things, and all {8 made & plain and simple thnt_u;.

boy can casily moke an }'thin*ﬂ?mim, The whole %h -

Justrated wkr.{n mors than 40 handsome illustrations, This

is a great book and you shonld not be without it Prive

m:lnh" 10 gunis, postiaid, 3 for 25 cents, Address

WESTERN SPECIALTY €0., 336 Jackson Streot, St. Paul, Minn.

The White Eagle Electric
Motor, special price, $1.00

We make working models
of Inventlions. Send for [llus-

irated catalogue of model sup-
plies,

The Pierce Model Works
134 Pierce Ave., =  Chicage, 111,

Please mention Popular Mechanles when writing Advertisers.




Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs.. (Inc.) 43 to 45 5. Canal Strest, Chieago.
LONG DISTANOE "PHONE, MAIN B,

ExPeEriMENTAL
AND MODEL WORK

Inventors’ Ideas Developed. Circulars Froee.

W, GARDAM & SON, (Inc.)
45-51 Bose 5t. New York
e e ——

WE WILL SEND YOU & " cxypoys

Oue Pipe Outter —
i pa
One Wrench. All for handling pipe from X to1l inch,

ON RECEIPT OF $10.50
Bend for Ontalogne of Complote Line,
ARMSTRONG MFG. CO.,,  Bridgeport, Conn,

WE MANUFACTURE

METAL SPECIALTIES

Dies, Tools, Patterns and working models, Metal
Btampings, Brass and Screw Machine Work, and wa
want your Meisl Articlez to manufacturs in guantities,
We can improve thaguality and cheapen the cost. Bend
samples or drawing and we will guote you prices. Youa
muy have the benefit of our fifteen yoars' experience in
the design of Dies Tools, Patterns and Machinery,
METAL SPECIALTIES NFG. CO.,
18-24 W. Randolph St., Chicago.

MODELS CHICAGD MODEL WORKS

179 € MADISON ST,, CHICAGO, L.

WRITE FOR CATALODBUE OF MODEL SUPPLIES

ESTABLISHED 1867

- - -

UNPARALLELED FACILITIES FOR MANUFACTURING

Metal Specialties

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

Crescent Mfg. Co., Valparaiso, Ind.

LET US BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED
MoberLs, ExPER.

STAMPINGS,
WRITE FOR FREE BOOMLET
THE CLOBE MACHINE & STAMPING CO.
- 970 Hamliton St., Cleveland. O.

Work

HAVE YOU SOMETHING NEW OF A
MECHANICAL CHARACTER?

Manufacturers of mechanical novelties of a proe-
tieal and useful character are Iovited to send wns
deseription. If the editors econsider the article of
sufficient general interest IE will be deseribed and
iHustrated in these columnz. Popolar Mechanicg does
not glve “write-ups*” to any oo, and no compensa-
tion will be aceepted under any circomstances, for
anything appearing In the reading columnps. It
makes no diference whether or not yon are adver-
tising In thiz magazine, If voun have SOMETHING
NEW, PRACTICAL, AND OF GENERAL INTER-
EST TDO OUR READERS it will be sultably de-
grribed.

e

MAILROAD BICYCLE ATTACHMENT.—There
have been several attachments for hieyeles to enable
thelr use on rallroad tracks. Thiz Is one of the
most recent and Is sald to be entirely soecessfual

owing to the arrangement of the cross braces and
the 4-wheel guides which permit a high speed with-
ont danger of Jumping the track. Can be attached
to any bicyele and does not materially Incerease Its
weight.

~ b
PRIFZFE FOR SAFETY PETROLEUM LAMP
The Great Groeery Exhibition, London, is offering

for the fifth time a prize for a safety lamp using
mineral oll. The lamp must not cost over 50 cents
and must not be more daugerons than a common can-
dle, regardless of any fgnorance or carelessness,

-~ i
- -

NIGHT DIAL FOR TELEPHONES.—Where aunto-
matle telephones are used and the instrument is
placed where the numbers cannet be read at night,
it 13 proposed to use an illuminated dial. A small
electrie lamp Is placed behind the dial so the light
shinega throngh, making plain each figure. A =small

battery, llke a flash lamp, supplies corrent, which can
e arranged to turn on by means of a switch or by
taking down the receiver.

5

The Largest Factory in the United States for Manufacturing Metal Specialties ;32"

Write ns for estimate on apy article you want manufactured.

FORT DEARBORN MFG.

Manufsoturers of
SPECIAL MACHINERY DIES, TOOLS, Etc.

63=/5 Crossing Street -
gurface and Ciroular Srinding

Gear and Cam Cutting

Frompt and careful attention givem all correspondence

CoO.

Inocorporsted 1886,
Also Blanking, Forming and Drawing of Sheet Metal
CHICAGO

Borew Mashine Work

Please mention FPopular Mechan ics when writing Advertisers.



PATENTS

SECURED OR FEE RETURNED

i puunhbi]l Bend for Guide
h“ “5‘%3?.1 n vent, fineat gruhliutmn issued for

blllﬂllirihution. Patents m:lumd by usadvertised frese.

EVANS, WILHENS @ Co.,

No.717 F Mreet N.W. Washington, I). C.
l=r- Yeork Offices, 152 Nassau Street, N. X, City

“We Analyze Everything”

At Reasonable Rates. We Devise New and Original

— Formulase

The Ellsworth Laboratories

MAX D. SLIMMER, Ph. D.
857 Dearborn Street. = = = Chicago
T

PATENTS

Yalouble Book on Patents FREE. Tells how tosscare
hem at low cost, How tosell a Patent and What to
Invent for Profit, Gives Mechanical Movements im-
nlul.b]ﬂ t-n Inmnmm Full of Money-Making Patent Informas
K FREE to all who write.
im Fatent Atlys., 918 F. Street, Washington, D. ©.

HE’W YOHREK OFFICE, %288 Broadway, New York City

PATENTS SECURED

If you have an invention, have it patented, but, be
sure of your attormey, or you may spend more money
than 18 necessary.

All my clienta are pleased with the prompt, efficl-
efit services, rendered by me, and also with the amount
of l:n fees, Letme ren.r_}uu to them.

%{;u have an invention not fully perfected, maybe
I can help vou,

WALTER B. BURROW |
Patent Attorney and Mechanical Engineer
205 Duke Street, . Norfolk, Virginia

MONTHS FREE

If you are Interested in any kind of Inrutment—ﬂ!l
Mining, Plantation, Industrial, Lands, 8 , Bonds,
Mortgages, ete., send us your name and m.td ress and we
Hrlll send you The Investor's Review for 3 months free of

cha A journal of adviee for investors. Gives latest and Inl)ﬂ-

reliabla ln ormation concerning mew enterprisea.  Knowledge i

war. Great coportunitiss come nnd n Great fakes likewiss.
ted befors investing. Write t
INVESTOR'S REVIEW. 1461 Gaff Bldg., CHICAGO, ILL

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.

BOOKLET FREE. WRITE TODAY.

Stamping & Tool Co.

DEP. C : LA CROSSE, Wis.

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,

, I 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

| an 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 BUREALU,

Journal Building, 3 Chicago, IIl.

FPlease mention Popular Mechanies when writing Advertisers,
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PATENT

SHEPHERD

REFERENCES: Water Motor Co.,
Blum Shoe Co, International Fence and Fire
Froofing Co., Winget Concrete Machine Co., Century
Chemical Co., By-Producizs Co., Columbuz Phar-
macal Co, FEiehmond Eleetrle Co, M. C. Lilly &
Cn., M. L. Havden MIfg. Co.,, Murray Engineering
'o. JGeo. Eftel Co., and Alabama Brewing Co,

ARE YOU LOOKING FOR ME?

I AM HERE.

I told you last month to loak for me, as I de-
gired to become better acquainted. My [dea,
I tell vou frankly, is to develop your manu-
facturing business by AUTOMATIC MA-
CHINERY.

Tou are making a device of amall parte—in or-
der to do this you have elther 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 HAYE
recently developed a machine to make ELEC-
TRIC LIGHT SO0CKETS—the manufacturer
formerly made 5,000 per day—my machine pro-
duces 50,000 complete sockets, ready for use,
in the same space of time—

ALEO A PAPER (CIGARETTE BOX—

Thizs machine produces a completely finished
paper elgarette box—printed In two eolors,
hinged, edged, Inseating and bullding collar
and labeled onm both top and bottom—far su-
pertor as to workmanship and effecting a great
economy in time, labor and material.

Our Guarantee Is Absolute:

A Perfect Machine or No Money
There are many ways of manufaciurlng artl-
cles, but the cheapest way s by AUTOMATIC
MACHINERY. I want to talk with every man-
ufacturer who 18 desirous of Inereasing hls
facllitles and who Is looking for modern
maethods,

Write me and I will glve ¥ou the best of my
knowledge and experience.

C. H. M'Giehan @ Co.. 7 Broadway
New YorK City

Bend 4 Cenbx io 3tamps for Our Thermomeler, offios or shop.

American

SplltdorF LaboratorY

{Estahlished 1555)
WE MAEKE A f‘!‘{;'i{IAI.TY OF YOUR
YOU HAVE AN IDEA and require exact

workmanship to fully demonstrate its FULL
POSSIBILITIES.

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

YOU WANT THE BEST WORKMAN-
SHIF—WE HAVE the latest improved ma-
chinery and the highest type of engineering
abllify.

Tell us what you want, we may be able

to help yon and would be pleased to glive
you any Informuatlon.

SPLITDORF LABORATORY

17-21 Yandewsater St.,

Block 21, NEW YORK CITY

Laal)

SECURED PROMPTLY and with special
regard to the
Invention.

Legal Protection of the

HAND BOOK FOR INVENTORS AND MANUFACTURERS BENT FREE UION REQUEST.
Consaltation Free. Ne charge for opinlon &8 to the patentabllity and Commercial Value of Invenlors® ldeas.
HIGHEST BEEFERENCES FEOM PEREOMINENT

@ PARHER,

MANUFACIURERS.

PATENT LAWYERS

Fatents, Caveats, Trade Marks, Copryrights, Validity Reports, Infringement Contests.

“Turing the past 10 years Mr, Shepherd, of Shepherd &
Farker, has obtaloed for us & great many important patents.
We have no hesitatlon in heariily recommending bim to any-
one having need of the services of a patent attorney’.

HALLWOOD CASH REGISTER €O,
Mr. Parker on November 1, 1803, resigned his po-
sitlon as an Examiner in the U. 8 Patent Office
to enter this firm,

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

TIME SET ATTACHMENT FOR FURNACES. —
This is a practical mechanism which enables one to
set the machine to open drafts at any hour desired.
It glves no alarm to disturb any one, but If you
want to go to bed with a slow fire in your furnace,

yvou can set this attachment for any hour in the

morning, and when that moment arrlves your fur-
nace will open up and go to work. We have fre-
quently described home-made devices of this kind:
this is the firet one we have seen put on the market
and the low price at which It Is sold now places
within the reach of everybody one of the greatest
posslble convenlences,

WANTED

Good Patents and Patented Specialties of all kinds;
sales agents established everywhere; inventions pro-
moted; Patents bought and sold.

F. N. GILBERT
B’ Court St., - BINGHAMTON, N. Y.

PATENTS

Caresful atten'ion given to the prosscution of hosiness befors
the patent office. Fatemts procured and no attorne: fee called
for until patent is allowed. (I3 yesrs sxparience.) Write
tor “Inventor's Guide.” Addroas

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

Flease mention Fopular Mechanics when writing advertisers.
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I SELL PATENTS

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

CONCRETE BLOCK MACHINE

More simple in construction, and produces
a better block than other machines, The fu-
ture for concrete conetruction is vast, and
the great commercial value of :L!'ugh-clnsa
rna{:kinu of this nature will be readily re-
alized. 'I’nlﬂgna.mntisucw. It can be secured
reasonably either by ontright purchase, or
lease on rovalty. It's a fine chance. All
detalls to responsible partles interested.

Charles A. Scott, 7°6 Mutual Life Bidg.,

SIIHI 000 offered for one in-
vention: $8.500 for l.n.nlher.
‘Book “"How to Obtain a Patent” and
“What to Invent” sent free. Send
rough sketch for free report as to
.patentability. We advertise your
patent for sale at our expense,
Chandlee & Chandlee, Patent lﬂm
959 I’. Street, Washington, D. C.

ELECTRIC CHRISTMAS TREES —Sparkling
with hundreds of tiny colored llghts woven in and
out among the branches, the Christmas trees of 1005
will outshine in splendor all previons attempts to
delight the children. And the best feature of all
is the absolute safety of the lghting, No electrician
Ig required, and a member of the famlly can do the
electrical decorating with perfect safety. The lights
are minfature Incandescent lamps, of all colors, which
are fastened on the electrical cord. As many feet
may be purchased as the size of the tree reqguires,
At one end of the cord is a socket which sHerews
intoe any of the house fixtures, and the sudden
turning on of all the lights at once produces an
effect that wyouthful beholders will never forget.
The cost i Insignificant, and the lnmps will last for
years, Chrlstmas trees lit with candles are pro-
hibited by Insurance boards; the electrie system Is

“approved and recommended.

il i

Btndy of wireless telegraphy In connectlon with
the electrical course i3 to be introduced at Purdue
Tniversity. A tower 250 ft. high wlill be bullt on the
univerasity grounds aml messages sent to all large
cltles of Indiana and nelghboring states,

Contracts Wanted

At Reasonable Prices

Expert Model and Die Making
METAL SPECIALTIES MANUFACTURED

Punech. Press and Screw Machine Worlk, Brm Finishing. Oxidiz-
ing, Nickel Plating, Enameling. hirty years' experience.

JDHH OLDFIELD, 937 North 41st Court, CHICAGO

PATENTS PRUT;I!‘.ITA?Q PAY

WATSON E. COLEMAN,
Registered Patent Attorney

COLUMBIAN BUIL.DING, WASHINGTON, D;E.

Advice Free; Highest BEeforences; Best Barvioe.

EVERY INVENTOR

Who Wants to know

12.

POPULAR MECHANICS

BUREAU,
Journal Bldg. - -

.0f his invention,

What are the most profitable
inventions,

How to perfect inventions,

The first step to take in
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent,

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,

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

Where and at what expense he I
can have working drawings made

Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

PATENT

Chicago, IIl.

FPlease mention Popular Mechanics when writing Advertisers,



RHEUMATISM

CURED

THROUGH THE FEET

Every Drop of Blood in the Body
Reached and Purified Through
the Foot Capillaries by
New Discovery.

The Makers Want Everyone to Try a

$1.00 PAIR FREE

1If you have rheumatism we want you to try the

famous Magic Foot Drafis at our expense. They're
curing all ages and econditions—after doctors and
baths have failled, without a spoonful of medicine.

They cured Gus, 1, Brock, Douglas, Ga., of sclatic
rheumatism In six days.

Cured Mrs J. R. Waite, Woodland, Ia., after her
hands and toes were drawn almost double, and after
being flve months unable to walk.

Magic Foot Draft cured me cntirely.
derful thing. Rev. J. Holg, Chicago.

Cured G. H. Bearle, Ill. Cent. B. R. Agent at Tucker,
J1l, of sciatic rheaomatism after he thought himself
incurahle.

Used Drafts two years ago. - No return of rheuma-
tlem. Ed Ball, Leadville, Colo.

Words cannct express the good

It is a won-

they have done

me. EBE. Gay, Dublin, Ga. (Cured after suffering five
years.)
May God bless vou for the wonderful cure. Mrs,

S8am Durham, Reldsville, N, C.

We have letters from the above and
others that Magic Foot Drafte have cured. Wa
belisve they'll cure Yyou. Send us your name, and
Drafts by return mall, prepaid,
Try them, then if You are
satisfled, send us the price,
One Dollar. If not, simply
gay so, and they cost you
nothing whatever, WwWe
have been sending these
Drafts “‘pay when satis-
fied”” for many months
now, and vou can =ee for yourself that we couldn't
keep this up if the Draftz didn't cure, The fact Is
they do ecure, no matter how many doctors have
failed, because they apply a new scientific principla
ifully explained and illustrated in our booklet) and
that's why we are glad to send them on approval.
Will you try them? Just send vour address to Magle
Foot Draft Co., 1251 Oliver Buatlding, Jackson, Mich.
Bend no money: write today,

we'll send youn the
TRADE MARK

thousands of

ol el L

This Valuable
N -

CURE YOURSELF BY
ELECTRICITY

ew Book—Illustrated from Life
Sent FREE to All Who Write

. mlf Bﬁp%ﬂﬂ?id hmkimgaaintg ;Imw aﬁtﬁiflw a8
il expensive ries cn puma-
ﬂml-m 4 ? oo . Liver and Kidney Trouble
and all nerve affections and diseases due to poor eir-
culation. Explains about the famous electric baths,
beauty and health massage at bhome at litile cost,

.jh‘:-. = F -,,._.'.I

Eve%ﬂnme Sheuld Have a mne Battery.
D

T book also Usts the latest Improved batterd
lees BLE6 to BIA50), which we send prepadd and allow 1
ﬂ,n Free teial. Write today for our Free Hook.

DETROIT MEDICAL BATTERY CO. 1262 Majestic Bidg., Detroit, Mich.

NEW CATALOGS.

TWENTIETH CENTURY MACHINE TOOLS.—
An illostrated eatalog published by the B. F. Barnes
Company of Rockford, Ill., and deseribing and illus-
trating Drills, Lathes, Water Tool Grinder—all mod-
ern devices.

THE GREEN BOOK O0F HARDWARE SPE-
CIALTIES, (Fourth Edition.) The tools that save
time and labor over the old-fashioned devices used
for the same purposes are the ones that are illus-
trated and deseribed in this handsome eatalog.
Everything in this line from a tack puller to a vise
is shown and many of the toals are 80 modern that
the average workman has never heard of them.
Published by Smith & Hemenway Co. and TUtiea
Drop Forge & Tool Co.,, New York.

AUTOMANIA.—A  lunaticasylum  keeper In an
eastern waterlng-place not far from Newport, R. 1.,
was showing the regulation inguisitlve visitor ahout
the plant. A large room with about twenty cots
wag reached, but the place seemed empty.

“Thi= 1s where the erazy chauffenrs are kept”
gnid the keepoer,

“0h, is it¥" asked the vizitor, *“buot where are
they ¥
The gulde replied: *“Well, vou can’t see ‘em.

They're all under the beds examining the springs.”'—
Pittsburg Despateh.

]
E— Never Fails Sure Pop
Thialittl= devios is o most wonderful thing for persons whose facs
im full of blackhends. Simple and easy to operate and the only wore
oure, placing directly over tho black-head, then withdrawn
e it 11 ghs o o 108 o et posipaid o Swery e
conts, Other vseful articles, {];;ta]o:u.a lndpﬁln.ltratad ni.mniu.r:

free., Agents wanted, Address
H. BURGIE & ¢Q., = Central Bank Bullding, - CHICAGO, ILL.

There is but one way to tell
the reasom of haldoess and
falling hair, and that 13 by a mi-
i inatien of the hair

ar

-ntly treated. The uze of
[ cures and hair tonmics,
ing the specific cause
of yvour dizesse, is hke taking medicine
without knowing what you are trying to cure,

Bend & few fallen habra from your combings, to FProf. 1. H.
Austin, the calebra lacteriologist, who will send you abeo—
X 1 Iet om care of the
I ample box of nedy which he will pre.
Y Encloze B¢ pottape and write I-:'--IJ.'I.!,-'..

. H. AUSTIN, 525 MeVieker's Rldg, Chleago, Tk

pare &

PROF.

Please mention Popular Mechanics when writing Advertisers.
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TO ENCOURAGE HANDICRAFT

AND THE STUDY OF MECHANICAL AND
ENGINEERING SUBJECTS BY OUR READERS

the publishers of Popular Mechanics have arranged to offer each month two or more Books or Articles at
a specially low price. This concession is secured from the several publishers and manufacturers as an
evidence of their interest in the objects named, Popular Mechanics is not doing this for gain, and makes

no profit in the transaction.
The articles offered will all be standard. The coupon must be used in ordering.
No offer will a more than once. Watch for New Offers next month.

The offer expires on the last day of the month in which it appears.

“THE PRACTICAL SET OF PATTERNS
No. 1. aasaveonen: | OFFER No. 3. ko, comemarion

BOAT, OR LAUNCH.—Brooks Boat Mig. Co.

Ones of the latest and wvery hest
bolks on these subjects. Published
by F. J. Drake & Co. Contains
1680 pages; over 50 lllustrations;
bound in cloth. A manual of use-
ful information on the care, malin-
tenance and repair of Gas and Gfl
Engines. This work glves full and
clear instructions on all points re-
lating to the c¢care, malntenance
and repair of Stationary, FPortable
and Marine, Gas and Qil Engines, Including How
ta Start, How to Btop, How to Adjust, How to
Repair, How to Test. By L. Elliott Brookes, au-
thor of *“The Construction of & Gasoline Motor'”
and the Automobile Hand-Book.”

Regular Price, $1. With Our Coupon, 50 Cents.

Can be planked either clinker {(lap streak) or ecar-
viel (smooth seam) from the one =zot of patterns.
For the henefit of tinamiths, we give speclal In-
structions, g0 that those who wish may plank the
boat with galvanized iron. The mosat popular
boat ever put upon the market; designed for safe-
ty, comfort, beauty and epecd. Is an easy rower;
& fast, well-balancaed saller; or an ideal, quick-
hand!ing launch—an all-around boat—the only one yet devised suecessfully filling all requirements.
Length, 16 ft.; beam, 48 in.; depth at bow, 28 In.; depth amidships, 20 in.; depth at sterm, 24 in.;
draft of water as & launch, 12 to 14 In.; length of cockplt, 12 ft.; seating capacity, 7 persons, For launch,
eguip with motor of % hp. to 2 hp. Speed, § to T miles per hour. These patterns have never been of-
ferad for less than the regular price, $5.
Regular Trice, 5. With Our Coupon, 52.50.

SET OF PATTERNS FOR ROW BOAT.
OFFER NO. 2. These patterns are made by the celebrated Brooks Boat Mfg. Co., the

originators of Printed Patterns for Boat Building. The patierng are ac-
companied by full directions, making boat building a fascinating recreation. This is the Brooks stand-
ard row hboat. An ideal eraft for pleasure and livery use. Gracofully designed on lines that give sta-
bility and -omfort, it i3 the best all-around row boat on the market. Will carry four people as com-

i

e — W - el e 11D v

fortably as one, and slx may be geated, incluoding oarsman. Thi=s boat has been carefully modeled and
lined to make the simplest possible constructiom for the amateur who builds from the patterns. To build
requires 120 feet of lumber and $2.50 worth of hardware and paint. Length. 14 ft.; beam. 41 in.; depth,
14 in. These patterns have never before been sold for less than the regular price, §3.00.

Regular Price, 83.00. With Our Coupon, $1.50.

[3E" This eoupon will be honoved only by the publishers of Popular Mechanics, and is vold after December 31, 1908,

Popular Mechanies, Journal Blde.,, Chicage.
Incloged find §.............. for which send me, poatpaid, the offeras indicated with a X.

[] OFEER No.1,$ .50 [] oFreR No. 2, $1.50 [ ] OFFER No. 3, $2.50
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ERICAS MOST POPULAR RAl l.-“A'Y

§ CHICAGO/3

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH
Satisfactory Inducements
Favorable Freight Rates

Good Labor Conditions
‘Healthful Communities

ON THE LINES OF
TOROUGH TULLMAN SERVICH

e s THE ILLINOIS CENTRAL R. R.

AND THE

YAZIOO & MISSISSIPPI VALLEY R. R.

AND

ALTON

RETWEEN

CHICAGO ‘»KANSAS CITY,
CHICAGO = ST.LOUILS,
CHICAGO =PEORIA,
ST.LOUIS “KANSAS CITY,

L 1107 SPRINGS.Atk. DENVER, (ol
TEXAS, FLORIDASTUTAH.

CALTFORNIA s OREGON.

For full Information and deseriptlve pamphlet, address

IF YOU ARE CONTEMPLATING A TRIP, ANT FOR- J c c L A I R
TION OF WHICH CAN BE MADE OVER THE CHICAGO - = !
& ALTON, IT WILL PAT YOU TO WRITE TO THE UNDER:
SIGNED FOR MATES, MAPS, TIME-TABLES, ETC. Industrial Commissioner
Gro. J. CHARLTON, i Park Row, - =~ - Chicago, Il
GENEHAL FASSENGER AGENT,
CHrcAGo, L.

VERY LOW RATES Iron Mountain
Route

s o u i h w e s i Has Territory Along Its Lines Which Offer

Rare Opportunities

For the Investor and Homeseeker
The Railroad That Carrles
You Through the Heart of

ArKansassnd Louisiana,
The Two Great Agrienltural and

=

Nov. Tand 21, and Dec. 5 and 19,

THE WABASH Timber States,
will sell special homeseekers' tickets '“,r £ :
from Chicago to many points in Texas. hEl‘E thE Sﬂll IS RICh!r Deep
Louisiana, Kansas, Indian and Oklaho= and Prud llCtiVE.
ma Territories, at great!ly redoeced rates. : 2
Write us for maps, pamphlets, time Prices Reasonable
cards and full information. §
T. P. SCOTT, Gen'l Agt., Milwaukee, Wis. Low Settlers Rﬂtﬁs
R. 8. GREENWOOD, M. P, Agt., Chicago,
F. A. FALMER, A. G, P, an.mhm For full Informatlon and descriptive literature,
8. CRANE, 3. P. & T. A, Bt. Lo
s ' A S aadress H, C. TOWNSEND,
Gleneral Passenger and Ticket Agent, - ST. LOUIS, MO,
ELLIS PARNSWORTH, D. P. A., 186 Clark St., Chicago, L

Please mention Fopular Mechanics when writing Advertisers.
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"“Want" and “"For Sale” Ads, Z cevias per
word, payable in advance, Replies may be
ment to o number, eare Popular Mechanics,
and will be forwarded promptly withont
exira charge.

“SHOI' NOTES" "—Paper covers 50 cents. Popular
Mechanics,

AUTOMOBILES.

ATTOMOBILE SCHOOL.—Chirago School of Mo-
toring; the original automolille school in Chicago.
One hundred and eighty graduates the past year, to
whom we refer upon request.  Antomobile owners,
prospective buyers and young men wantiag to be-
come expert chauffears will save a great deal of
money and n lot of worey by studying the mechanism,
care and repalr of gasoline antomobiles, In onr ghop,
where all parts are open so ¥you can 8ee how the
are made, and how they operate. We glve thoroug
and practleal Instruction. Competent chauffeurs
supplied.  Address, C‘ulrraEu Srhool of Motoring, Dept.,
B.. 284 Michigan Ave., Chicago, Il

FOR BALE OR HXCHANGE—Antomaobile gear.
Address (, C. H.,, 18§ North Front St., Columbug, O,

FOR SALE OR EXCHANGE—4 h. p. automohile
or boat 4 eyele gasoline engine. Address A, P. C,
18 North Front Si., Columbus, O

FOR BALE—A JOB LOT.
Eneh.
Bougle Herz Plugs, . 1,00 Tm.

Each.
De Dilon Pore.

E. G. Bougie Plugs.., 50| Cores .....ccveeeenes 10
E. G. Mica Plugs... .60/Tm. De Dion Miea
Btn-Rites Plugas .... 78] Cores ......cs00s04s
French SBoot Proof Jewel Plugs ........ M)
Plugs ...ceveseases T0|Battery Terminals.. 0214

Never Miss Plugs.., .70
A, M. S8ymonds, 801 N. Falrfield Ave.,, Chicago, IIL

FOR SALE.—Twa-crlinder, water-cooled engine,
8 h. p., §70; two-cylinder bicyele engine, 10 h. p
transmisgion, £25; igniting dynamo, £5; spark coil,
£3; all second-hand. Will trade for wood-working
band or circular saw, Address 1253 N. Halsted street,
Chicago.

FOR BALE.—<Motor eycles, $50 up.
C.., Popular Mechanles,

FOIR BALE.—Haynes-Apperson, two-crlinder auto-
mobile runabout, with fine top; all complete, and
condition fine, $325 cash. Kentucky Automoblle Co.,
Loniaville, Kv.

FOR IMMEDIATE SALE.—190% Winton (onneau,
£50; 1005 Model F Ford tonneau, 12 b, p., $G035;
1005 Ram'der Surrey 1, four-inch tires, 111';:15 new,
$825: Mo.el E Rambler, buggy top, $225; two 184
Elmores, double cylinder, 12 h. p. tonneau, $200 and
£300. Drop eard for detalled description. Your op-
portunity to buy a good car below the market value.
E. 8. Yonse, Readlng, Pa.

FOR SBALE.—IPowerful 10 h, p. Packard runabout;
eyxlinder bored, new piston, every worn part replaced:
ood paint and tires. Ready for road, £350. 620

roadway, Lincoln, T

FOR BALE—Handsome auwtomobile wagon, with-
ot motor; 30x3 pnenmatic tires; stout and durable,
£80 eash, Kentncky Automobile Co., Loulsville, Ky,

FOR BALE.—1%5 Indian motorcyele, spring fork,
douhle grilj:b control, cheap, little used, perfect con-
ditlon. Address C. M. C., 818 W. 5th street, Davens
port, Ia.

FOR BALBE.—Or will trade for 1905 model auto-
mobile, new 16 h. p. compound tractlon englne, In
fine shape. Tsed three months, W. R. Bacon, West
Willinmsfield, 0,

Address B.

LITE MEN AND YOUNG MEN.—I have the cata-
logue of a manufacturing concern with offices In
sixteen principal citles. Every month [ buy goods
from them and =ell them here, withont canvassing,
making about $150. The Items sell for $1 to &5, and
ereate the greatest supply trade on record, so that
the business steadily increaszes. 1 bave done this
seyen years, and yon can do it where you live.
Write me, enclosing £1, and T will send you the
name of the company and some pamphlets, and youn
can goet their eatnlogue: look over yvour locality; be
sure it's so; then go ahead. 1'11 help you. 1 refer,
ns to myself, to any business man of this eity. Write
today. E. It ITongh, Main street, Johnstown, N, Y.

BUSINESE MANAGEIRl! WANTED in every town
to manage branch office and superintend force of
salesmen; blg money; experienice unnecessary; no
canvassing: ecan be handled with other work or
businegs; give references; particulars on  appliea-
tion. Enight & Bostwick, Nurserymen, Newark,
New York,

FOR SALE.—T, & patent rlght No, 730,757, rotary
roasting oven for drying grain and baking cereal
foods, Address 1. B, Galbreath, Deeatur, Mieh.

WILL MAKE SPECIALTY of manufacturing one
or two articles. Guaranteed good work, rvight prices,
prompt dellvery. Address 1255, care IPopular Me.
chanles,

BLACKSMITHS.

GOOD BLACKSMITHS ARIE BCARCE 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
Treatise on new steels explaining how to work them
with 76 new methods for working all difficult jobs.
Ten receipts for making your own compounds for
wolding different kinds of steel golld. Thermite weld-
ing fully explained; alzo two eolored tool tempering
charts; chart A explaing all apneallng and harden-
ing; Chart B explains both sclentific and plain tem-
pering to a standard. All the above for $1.00, Val-
uable samples free. W, M. Toy, Sldoey, Ohlo.

] EDUCATIONAL.

A NEW EBOOK—TInpatented mechanical move-
ments and devices, wsed in the make-up of gasoline
engines and nutomobiles, With 28 sheets of blue
prints showing detalls. 8 M. Howell, Zanesville,
Ohlo.

LEARN TD MAKE CUTS, MIRRORS AND BLUE-
PRINTE.—We teach and trust you. Ten conts brings
sample mirror, and full particulars of twenty money-
making methods for winter months, You ean start
n mirror factory. ITullinger Mirror School, Frances-
ville, Ind,

LEARN RIGN DPAINTING.—By our new method
of cut ecardboard letter patterns, and lnstroctions,
any one can qulckly palnt a sign. Patterns cut in
all slzes and different styles. . W, Lamble, Adams,
N. Y.

UPr TO DATE TABLES for all metal-workers for
23 eents., Your money back If yon have seen any-
thing llke them, or as easy to reach. J. Meyer, Box
525, Milwaukee, Wis. _

TELEGRAPHY.—Circular free, Wonderful auto-
matie teacher; five styles, %2 and up. Omnigraph
Co,, Dept. J., 80 Cortlandt street, New York.

YOUNG MAN—$M to $75 moenthly In new trade.
“(3as lamp fittlng” quickly taught; circular free.
Adidress Ep BR. Hough, Johnstown, N. Y.

FOR BALE.—Cadlllac “B" tonoeaun, deck equlp-
ment, splendid shape all over, $450. Late 1904, with
195 improvements. E. H, Davis, Evart, Mich,

BUSINESS CHANCES.

MANUFACTURERSB! CAPITALISTE.—We will
place on royalty, or sell outright, our recently
Eateute-d job printing press; new and in Jdemand.

. M. Bhigley, Columbus, O.

FOR BSALE.—Patent track
street or tram cars, BSell or trade.
ridge, Fueblo, Colo.

sanding device, for
C. W, Lang-

LEARN RIGHT WHILE YOU’RE AT IT

A fall sed eemplets conrse of Insrug*ien ln Lake
Euglneer]

kol (keeam * abs] Mariha Alss
oial branehes taoght those desiring de them-
:sr-ﬁrhﬂlrwuh-!.u lthﬂ’-Lna.

Chicago Nautical School

10th Year
1624 Masonlc Temple « Chicage, L
W. J. WILSON, Principal

{Late Lieutenant, U. 8. N.)

m——




FOR SALE

FOR SBALE.—Five h. p. steam engine; good re-
pair; antomatic governors. Will sell cheap, Ad-
dregs B, Slmipson, Versailles, 111,

FOR BALE OR EXCHANGE bargain lot of elec-
trinl*.a.l instruments.  Address Dwlght W, Diltg, Green-
ville, ©.

FOR SALE.—A two h. p. gasoline engine, 4x4 air
compressor, oight h, p. motor, twoe emery stands;
alze a lot of patterns and castings for two h. p. up-
to-date gasollne engine and grinders. J. F. Schiils,
Box 176, North Chicago, 1l

A BARGAIN.—One latest improved two b, p., aie-
cooled gasoline engine, with pomping attachment;
brand new; £70 takes It. McCadden Machine Works,
#t. Cloud, Minn.

FOR SBALE OR EXCHANGE.—An excellent 20-
light acetylene gas plant, in good condition. Cost
$100, Running expenses, one-half elty gas. Wanted.
—@Gasoline engine for launch, shot guns, or offer.
Fred Butler, Pittsficld, Mass.

FOR SBALE—Very cheap—Columbia gasollne run-
about, or will exchanze, What have yon to offer?
Chas. L. Faweett, Norton, Kans,

FOR SALE.—Graphophone, Columbia dise, 42 rec-
ords, cost $65; in use one year, a8 goml as new, $30.
Het  orchestra drums, fine ones, with bass drum
beater and spare druom stand, wsed one yvear, cost
£a6, sell $18, or will sell graphophone and droms
which were nsed together for $40. BSelence Electric
Library, slx wvolumes, cost 818, brand new, for $10.
RD]I-Iniing 6x0 Model printing press, and new out-
fit up-to-date and complete, a snap at £45. Enclose
a stamp If you write, and don't write unlegs you
mean bunglness, J. Homer Boals, Balineville, 0,

lathe, Barnes or Starr preferred.

FOR BALE~—Castinga ol emaq grinder head and
countershaft that you can bulld on a %in. lathe.
Small steam EIJEIIIE and sewing machine motor cast-
ings. We make patterns from drawings. Blue
prints of grinder and countershaft, 25 cents. Sallue-
ville Model & Machine Works, Salineville, ©.

FOR BALE—Wood-working machines, foot power,
manufactured by Seneca Falls Mfg, Co., combination
saw with boring, scroll-saw and moulding attach-
ments: lathe. five-foot centers, mortiser with tenon-
ing tool. Will sell cheap. Write Chas. H. Irish,
Zion City, IN

FOR SALE OR TRADE—10 h. p. steam engine
In good condition; one holler feed pump. Wil trade

for a 4 to 8 b. p. gas or gasoline engine. Address
M. A. Hwatt, Eaton, I_mI.

WANTED.

WANTED SALESMEN-—The Tropieal Ol Com-
pany, Cleveland, O., will arrange on salaried basis
with lubrleating oll salesmen for territory not eov-
ered; can also uge on attractive commission proposi-
tlon few good salesmen withont previous experience
lnjtil:lhln line, which is easlly learned. Communicate
W us.

WANTED.—Second-hand,

11-inch, serew-entting
Btate conditinn
and price of lathe. A, Franzke, 1233 Humbaoldt

street, Bellingham, Wash.
WANTED.—9 or 1l-inch, screw-cutting lathe, foot
ower; “Btar" preferred; must be cheap. H W.

Slark, 411 Spring street, Mount Oliver Station, Pitte-
burg, Pa.

MISCELLANEOUS.

FOR SALE—Power drill, £10. Semd for st of
machinery. E. L. Luecas, Bridgeport, Conn.

FOR SALE.—Gag engine course, or will trade for
folding camera 4xhH or larger; a bargaln. Write R.
W. Helenn, Towanda, Kans.

FOR SALE.—The Advance dry battery. The best
In the world. It is positively the most dorable, and
s not affected by dampness, Saves time, trouble
and expense. Retalls 35 cents. FPrices 1 to 12, 20
cents each; 12 toe 25 1T cents; 20 up, 15 cents. E.
K. Hough, manufacturer, Johnstown, N. Y.

FOR SALE.—16-ft, 1% h. p. launch, $100; 18-ft.,
6 h. p., two-cylinder launch, $225; both in fine con-
dition. Address 1253 N. Halsted street, Chicago.

FOR BALBE.—From one to thirty rotary vending
machines. These are small glass and iron machines,
very attractive, execlusively for inside use; soitable
for drug, confectlonery, grocery siores, ete.; chew-
ing gum furnished at very low rate. Good chanece
to get machines cheap, a5 owner s traveling man
and cannot tnke care of them. Address 1254, care
Popular Mechanies,

FOR SALE.—A Buffalo indicator, with two
aprings, one 40 and one 50, two straight way cocks,
goeales, serew driver, and case, all complete. This
indicator iz in first-class condition, having only been
used a few times, and is as good as new. Jas. Mor-
gan, Riverton, 11

FOR SALE.—The most complete and simplest tool
ever put on the market for earpenters, machinists
and mechanics, Write for cirenlar and particulars.
Address 1258, care Mopular Mechanies,

T FOR SATE.—9x24-in, Star engine lathe, foot power;
ractically new. Address No. 1252, care Popular
Eieuhunics.

FOR SALE.—Two speed and reverse transmission,
£30. A. M. Symonds, 901 X. Fairfleld avenue, Chicago,

FOR SALE.—8'x-valt, 30-nmpere storage battery;
new, in ecase, 30, Guaranteed. J. G. Warrell, E.
174th strect and Boone avenue, New York Clty. .

FOR SALE.—Ome horse-power steam englne, 50-
volt dynamo, 2% h, p. Thomas cyele, motor coil and
other parts, TBox 464, Wayne, Pa.

FOR BALE.—A 4x8 side lever, M-Ii'-iukit:% printin
press; in perfect condition. Cheap. enry J.
Rettke, Marinette, Wis,

RAILROADING

—

SEND 25¢ (silver) fur a dozen Patent Pens and
recelve 50 business or calling cards. Write plainly.
Address Walter W, Corlew, 67 Monument "Ave.,
Charlestown, Mass,

SEND 10 CENTE FOR BLUE PRINTS of stand-
ard round head and set serew sizes. H. J. Thiede,
4531 E. Thompson street, Philadelphia, Pa.

GRAPHOPHONE, 50 records complete, to ox-

change for dypamo. W. ¥. McLean, R. F. D, No. 2,
Bonth Haven, Mlich.
OLD FILES SHARPENED LIEE NEW. Write

for particulars and prices.  J. L. Henley Cyele
House, Cresco, Ia,

THE “"HANDLE" RULE 35 cents. Try one. J.
L. Lucag, Bridzeport, Conn.

FOR CATALOGUE OF AGENT'S GOODS, quick
sellers, send 10 cents to Box 262, 8t. Cloud, Minn.

BARGAINR—14 h. p. gasoline motor, stereonti-
con.  List stamp. F. L. Smith, Amsterdam, N, ‘P.

WILL EXCHANGE—Stevens Favorite 22 calibor
rifle for a small prioting press. Give full deserlp-

tion of press, Address 1251, care of Popular Me-
chanies.

POPULAR MECHANICS “SHOP NOTES for
1006 will be ready December 1; a new and en-
larged edition,

BE AN INVENTOR.—] will Invent and deslgn
anything mechanical or electvieal for you, from n
small mail order novelty to the largest machine,
or sell your patented and unpatented Invention, Let
me solye your problem. No charge unless sueeessful.
Inventor. Address 1253, eare Popular Mechanies,

WILL MANUFACTURE and place on the market
any machine or device., Machinery, ete., to be de-
gigned or developed wlll receive my prompt and care-
ful conslderation. Let us figure on your work,. Ed-
ward Lindmueller, Williamson Bldg., Cleveland, .

WANTED=—If you have anything in light metal
manufactoring, job or experimental work, write me,
Lowest prices, Schwabe & Son, 55 W. Washington
St., Chicago,

WANTED—Small metal specialties to manufse-
ture. Expert die making. Press and serew machine
work. Platlng of all kinds. Prices right for gquan-
titles. John Oldfleld, 937 W. 41st Court, Chicago,

WANTED FIREMEN AND BEAKEMEN for all
North American Railroads, Experience unnecessary, Flre-
men §70, become Engineers and earn §150. Brakemen
$64, become conductors and earn £140. Unequalled oppor-

tunity for strong, ambitions YOUNG MEN. Name position ferred. State age.
s SSOCIATION, Lty o

Addresss BAILWAY A

Room 17é—237 Moenroe St., Brooklyn, N. Y.

PR . VT anE: " ¥ AT v i T



Ladd

FINE HAND AND POWER DRILL PRESS will
stand the hardest kind of work, ball bearings, oxtra
heavy and strong, 520.

MAKE YOUHR BOY A CHRIBTMAS PRESENT.—
T"OR SALE—BIig bargains—Foot and Power Machines
and tools for wood and metal working. A fine outfit
for a pattern shop, all in first-clas:2 condition; have

hed but  MHttle ase,  Addreess 1257, care Popular
Mechanies, Journal Bldg.,, Chlcago, Ill. These goods
will be securely packed and free on board cars in

central Illinois. Small tools by express. Nothing but
cash will be accepted. All inquiries cheerfully an-
awerad,

A LEVI HOUSTON

PCWER MORTISING MA-
CHINE for $50. Perfect in working parts, all iron,
built for sorvies, five knivea.

ONE BARNES FORMER, foot or steam power,
thirtesn cutters, the proper machine for fine edge
moulding and all sortz of bheading work on wood,
Perfect, $20.

HERE'SE THE BEAUTY!—A Seneca Falls Star Metal
SCHEW CUTTING LATHE, eleven-inch swing, bright
parts, perfeet and complete as sent out by the mak-
ers with some extras added. No better machine made,
Whoever gets It may well feel proud of his bargain.
Included iz a Cushman ten-inch, four-jaw reverslble
Tniversal BRAND NEW CHUCK, all for §150
duct $15 if chuck iz not wanted.
are valuable additions mt a small
purchased from this same lot.

“TONE OF THE BEST of all is the H. B. Smith Co.'s

De-
Tools, drills, ete.,
cost and can be

all metal BENCH PLANER for power, four Enlves.
A praectical machine by a celebrated maker. Very
cheap at §54.

310 BUYS a twenty-five dollar FOOT POCWER

MORTISE MACHINE in perfFrt arder, t“n ch!aeia

WOOD BORING MAL"H.I‘\E T wooden | Irame* threa
apecds, cones, belt, complete, $10.

A J4-INCH DISK SANDING MACHINE,
three gpeeds with cones;
faco turning.

H. B. 8MITH C0.'5 highest grade 3B CABINET
MAEKERE or electrotypers, all Iron power CIRCULAR
BAW for eross and rip cutting, loek corner box at-
tachment, 8Sect of Huther Dado cutters, bastard and
eroas cut eaws, way below the regular price for the
bare machine and with all these extras and more too,
for EL0.

ONE 20-IKNCH foot or steam power CRESCENT
BAND BAW, two saws, brazing and saw filing de-
vice, all in fine working order, %35,

WOoOoD TURNING LATHE for power, 16-inch swing,
new, hard maple bed, 8 fast long. J. A, Fay & Co.
make a filne machine, perfect and cheap at $35. Turn-
Ing toolas to complets at small extra cost.

250 COLD CASBH will be saved to the one who gets
that fine, new, six horse power gasoline englne. A
perfect machine of the highest type. PBrown & Coch-
ran make with auto sparker, Motsinger device, bat-
terles, tanks, gasoline tank Inside body of englne,
$248. Deduct £12 if auto sparker s not necded,

310 I8 NO PRICE at all for the UNIVERSAL HAND
POWER TRIMMER, for miter and plain stralght edge
cutting in wood.

THE PCOWER, all metal, MILLING MACHINE,
twelve Brown & Bharpe cutters, four epeeds, In com-
plate working order. The range of accurate work It
does s large. It moea for $66.

A FINE 20-LIGHT ELECTRIC MOTOR, tested and
gauranteed, for sale for %40,

§20 FOR A NEW SMITH EMERY GRINDING MA-
CHINE, metal baze, large mandrill, built on merit for
hard work, seventeen pollshing and grinding wheels,
You need this extra one at the price.

200-L.H, ANVIL ON BLOCK, §5.00,

Bargaina in leather and rubber belting, slx Inchos
wide and under, all good, and most of it at one-half
cost of new.

two hemds,
can be used also for large

Five palr blacksmith'zs tongs and la.dle. NeEW. ... £3.50
100 metal screen door numbers. ... . asas 1,06
Machinist's half round metal srrnpﬁr ........ PR
One Armetrong boring tool, No. 85, hew . .......... 2.76
One Armatrong offset cutting off tool, No. 30.... 1.20
Cne Armstrong clamp lathe dog, Mo, 3......... 1.00
Ono Armstrong clamp lathe dog, No. 6......0... 200
One Armstrong clamp drill holder, No. 200...... 1.0
One Armstrong tool holder, No. 1 left..... sessnsn LoAD
One Armetrong tool holder, No, 1 right.......... 1.40
One 3-foot bar eelf-hardening steel, 5-16 in...... .66
One 3=foot bar self-hardening steel, 4 MNoooo.oan AR
One Bell centerlng puneh. ... ... v iiinnaras wase 00

Bundle hack and scroll sawe,...

Three prick punches, 4 center borers and ma-

chinlal CPEFONE . .:cascsranssrrnissshssiinsd 50
Berew pltoh BERUBE ..ianvscvssasastassars s rsdene L
I-Inch steel Tule Iin Bdthe . ... cceveneirnasscns . 25
Center EOUE® ..ucorsrrracsrsramsssasnrrosassanas i
Rule for sharbening drills ........... e .16
Reversible micrometer callper ....... . coicvauaus 1.40
Btarrett's No, 104 high specd indicator.......... 1.00
Bet of eleven small twist drills, assorted. ... ..... G
Cne doz. 5% needle Ales, new, assorted...... .35

All sizes of wood and iron pulleys, steel Hhﬂrttnr:,,
hangers, collarg, shift bars, wood ragps, . and rd. files,
Black walnut cablnet, § drawers, for small tools  §2.00
SBet of 13 Ford's patent auger bits, in cherry wood

polished box, from % to 1 Inch, new ........ 3.00
Ona 2et Green River serow plates, In p-.-]is]:ud onlk

case, T taps and dles, new...... T.00
One sget nlckel-plated leather top, hlmk handle

woaod-worker's chisels, new style beveled edge,

% to 2 inches, 12 In set, NeW......, -...“.400'
One patent hack saw and blade, . ... ...00000uans
One blower gasoline toreh . ...ccvviveivarsnnnss . 1 Erl]
One doz. eold chisels, punches, ete... R 1
Cime No. 40 Yankee epiral ratehet scrcw driver,

with thras BIEE DeW ... s einiaeriiasrnees
One framing square, two try Bquares, one Mma-

chinist ail metal medlum sized sguare ...... 1.75
Cne bench dog with 8 assorted wrenches, ste,... 1.00

One N. P. Reed li-inch pipe wrench, nickel plated .50

EBernard's patent stralght opening nippers, 7 Inch .75
One GB-lnch pin vise Tiec, one pair compasses. ..., .40
One large draftsman's compags, NEwW . ...sr0veua.. 8,04

One oak top carpenter's bench, 2 ﬂ.rawels with
one wood and one large iron machinist's vise, 7.00

Two Ball Pene machinist hammers, 60e and 76c.. 1.26
One hatchet 26c, 2 forge hammers 78c, 1 tack
HRPANAIE . B o ivaa s an v awd s b el d & e fan ) 95
Cne pair 12-inch paper hanger shears. ......cc.-.0 LG5
One 30-Inch Btlllson pipe wrench ....ccvuveernas 125
One pair tinner SHIDE . .cuinsrcsirisnnsinns monns .10
One breast drill $1.60, one E foot crow bar Ble,
one holder for grinding chisels 65c, one emery
wheel ATREEST BEQ oo uivas it e s aasmesnsnis
One get Addis' English carving tools, hard wnnd
handles with four assorted oll stone slips,,. 4.00
Twelve new forge tools and patent handle...... 4.00
Elx maple carpenter's clamps, [ foot, new., ... .. . 200
Hix ecabinet maker's wood clamps, 16 Inch........ 2.10

One saw fling clamp vize $1.25, three lron ciamps 1.00
One gas heater for soldering ifrons and goldering

onthE,: soamPlEbs el i e e e i 5 50
One hard wood cablnet maker's hench, one end
and one elde wood vise, two steel stops, black
walnut, heavy¥ a88h LOD . .euuicverivinnsnnnns Rili]
Two new adjustable augers, with 29 assorted
auger bits, counter einks ete., $3. EI}; two
braces for wood boring, S1.50....... cianuaa D00
Five carpenter’s chisels, assorted, two gauges
AN BOrRECH BWIR .o ines inms sts st nas
One Yankee automatie dril), nickel plated, with
pet ol AR e T e R e e e e e il
Three wood scrapers $£1.00, one bevel square and
rasp and putty knifs ...... B R TR 1.75
One drawing kpife and two Bpoke ‘shaves........ . 100

Two 6-Ilnch metal levels $1.50, one Router plane.., .25
One Bull-Nose plans 25e, one smali block wood

PIERDA BBC oissssravanianniint i steininsn . oTE
qpr!ng gtes] rip saw $1 'EII} twcr Kf"}']'ll‘_l]l} RAWS, 50
Three large block planes $£2.75, one rounder..... .25
'I‘“n- 3-foot carpenter's levels ........civivunnana 200

One new set iron planes, & inch, 75e, H inch $1.6
24 inch 53.00, 18 inch 22.25: Rallev's mukg- . T7.50
Cne set Btanley combination ‘chamber plans and
beading attachment, with knlvez .. ....000.. a.60
Twno hack maws 3250, pix square hars, steel, 12
inch, assorted, for machine lathe worlk, $1.00.
Nineteen taps, assorted siges, 8 as=zorted metal
lathe tools, & plecos tool stee]l and 4 milling

cuttara for round worle ... civeicacaenarains . 5.00
Ten pair assorted callpers ..........c0ivivrcnnnns 4.00
One 12-inch steel rule, graduated to G4tha. ... ... .76
Two gets machine dies in handles .......c000... 2.60
Twenty-four Morse twist drills 1-16 to 1 inch,

with stand gauge, and chuck for small dreill, £.00
One 16-inch Stlllson wrench $1.00, 1 patent pipe

el B e R e P e S T e 1.85
One 14-inch monkey wrench Tie, & assorted

wranehes FLO0 ... ... i e s e as an s 1.76
Ten hard wood turning tools with handles. ..... 1.60
Ten turmer's toolas for wood, handled, 2 gouge

o T e R PN L e pe A 4.00
One fron frame, wooden spring, foot power mor-

T T T | R ey S 10,04
One rabbat DIBRG . ... .va.crisvanrintnsssansssnss 1.00
26 assarted files, cleaner, three serew drivers, twao

metal scrapers, belt punch, metal marker,,. o.00
Compressed air sprayer ... cwunas S0B
One large all copper glue ketﬂe ‘and brush. . vok  &lD
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WONDERFUL

PHONOGRAPH OFFER

If you love music, if you snjoy
entertainment, if you want to
male your home more cheerfal
BE SURE to read
every word of this
great offer

Mr. Edison says:

«] want to see a phonograph in every American home.”

The thnugraph {s Mr. Bdison's greatest Invention, and 1t has become his hobby. He has pl'm'_‘ticalia' ﬂTﬂf'PPEﬂ all
financial intereat in his many other inventions, puttng all his efforts to make the phonograph the model of perfec-
tion, until to-day Thomas A Edison has made it possible for every American family o bring into their own home,
without pli_lfving us one cent, the great invention on which he has spent many sleepless nights and thousands of dol-
lars to perfect. Itis his pride and pleasure—he wants you to hear it—he wants you to have a phonograph.

NOW IS YOUR OPPORTUNITY!

GREAT FREE TRIAL OFFER

While this offer lasis—every responsible person can get on free trial A GENUINE EDISON phonograph direct
from us to your home without depogit, without guarantee from third parties, without formality of any kind.

Try it In your home, play the stirring waltzes, marches, two-steps, concert pieces, minstrel dialogues,
beantiful vocal solos and other beautifol Edison gold moulded recorda: play all these, and if then
you don't care to keep the outfit eend it back ot our expense. We charge you nothing for the trial.

2 ——— o reer  installments for larger Instruments). A
keep it now by sending only a small nickel to a dime saved a day will buy a genuine
gum after free trial, balance In Edison without interest on payments and at exactly
monthly payments the lowest net cash prices.

FOR A CHRISTMAS PRESENT what could be finer than an Edison Phonograph? It will be a present that the
entire family will grealli{ enjoy, not on Christmas Day alone, not for 4 week or two, but for yvears to come the greatest
bands and orchestras will play t’ﬂryn-u in your own home the latest popuiar music as well as the standard classica.,

Malie This Christmas a Memorable One by Getting an Edison Phonograph

1 On Christmas afternoon you may hear the beautiful Christmas Carocls as sung by the guartets, double gquartets and

choira of the great churches, m'?'uu may listen to the world's greateat minstrels, comic recitations, solos or anything
your fancy dictates. In the evening, if youwish, you can dance to the music played by the Phonograph—waltzes, two-
ateps, lancers, quadrilles or fancy dances. The music is loud enough for large halls,

REHEHBER Free Trial; No Money in Advance! Write at once for free catalog

of Edison ?hamgrn s and free catalog of 1500 Gold Moulded Edison
Records. Have a phonograph to present to the folks on Christmas
Day—you cannot imagine the pleasure they and you will receive from it

| GUSTAVUS BABSON, Manager

149 Michigan Ave., Dept. [26C. - CHICAGO, ILL.

¥ ddress on o postal card, will bri each th FREE ement of latest Edisom
FREE Ggﬂ ?ﬂouldad Reocords. ery w;a:;‘n-;‘;: Edim?lnuahm.ld \||||:lt.n||m1|1|i."‘l

We accept old machines in exchange for new phonographs.

But Mr. Bdiaon knows you will be glad now pays for a genuine
to keep his phonograph, for you may $2'00 A MONT Edison Gem Phonograph

=

=



DON’'T SPECULATE » »
TARE A CERTAINTY

Would you be open for an investinent which will yield, with reasonable assurance,
from 50 to 100 per cent each year?

An investment that will enable your surplus earnings to work with you and shorten
the rond to wealth. XNot a get-rich-quick scheme, but a get-vich-sure investment, that
iz sure as the seasons, and increases as they roll by. ==

Study it out for yourself: A rubber plantation in the finest rubber zone in the
tropics: 200 to 250 trees per acre; two pounds of rabber and upwards to the tree, worth now
$1.40 per pound, gold., XNo speculation in that. Rubber is worth the money, and we
have the rubber,

Our rubber plantation econsizsts of 6,000 acres; enough developed to insure its =suve-
cess, making a certainty of an enterprise that is within thie reach of any prudent work.-
ing man that can save from $2.50 to $12.50 per month from his earnings.

The contract protects you in misfortune, sickness or death.

Send today for our progpectus and further detailed information.

MONTEZUMA AGENCY

1107 Ashland Block, Chicago

Why I. H. C. Engines Are Best

There's mnEt every renson; so many it takes a book to glve
them. We ean glve you a1 few here, for a starter—tbhen you'll
want the ook to get tleqan ol

Fiest of sll, of conrse, they aere better than Steam. Boeause

Al —they ame snfer, Steam  bofler explosions bappen every  day,
F always on deconnt of neglect, I vou pegloet au I, H, C. gosollne
chgime It doesi't explodeo—it stops,

A sevomnd renson, they cost omueh Jess

Third reazon, they cost less o Gperate,

Thenm your ean pmn e yonesell, pewer I oup in a minnts,
shut off and all expense stopped just as quick. Yoo s=ee there
f= 10 vl bo flige prsisapis,

But 1. H. C. ascline engines are better than other gasoline
cliiglnes,  Why*

To put It all in a nntshell, heeanse they are more seientificnlly
and better eonstricted than others,

Thev give e wost power Tor the least amonut of gasoline,

The eombustion chamber exposcs the least possible sarface
to hot gases,

The least pozsille amonnt of hest Is peonteallzed by the eooling
witer, the greatest amount i= applied to the work of driving the
wiston,

; Casnllne = mixel OUTSIDE of 1. H., C, engines aml sprayod
INTO the evlinder Ingtead of bedng flosded in, =0 EVERY PAR-
TICLE iz nanl in power,

. H. . englnes are not disturbed by cold weatber or high
altitnles,

T. . . engines are simpler. have fower parts, are casler to
control and  give longer wear than any other,

The diversity of purposes for whicrh these engines can be nsed
makes them available ag power producers wherever an englae of
the same rated capacity I8 reguired.

Made In the following styles and sizas:

Haorlzental—Stationary or Portable—G, 8, 10, 12 and 15 H. P.

Vertical—2, 3 and 5 H. P.

Write us for Hinstrated catalog,

INTERNATIONAL HARVESTER COriPANY OF AMERICA

(Incorporated). No. 7Q Monroe St., CHICAGO, ILL., U. 5. A.




——— ARy S LA LIVINARKRTY G
ENGINEERS, ELECTRICAL -
WORHKERS, AUTOMOBILISTS,
Bicycle Repair Men, Farmers,
and Factory @ Shop Employes

A Hire

Is just what jou:

Good,
Durable 5
PocHet ‘

Hnife :

Which embodies the
followlng

EIGHT ADDITIONAL
==TOOLS~~

Alligator Wrench, Wire Pliers, Wire Cutter (wil] 2
cut barbed fence wire). Honf Hook (¢an also be used for a
packing book about the engine), Screw Driver, Serew
Hit, Swedging Awland Leather Punch. The bludes
are tempered 1o withetand hard usags and are made of ithe 2
best 55 carbon cutlers’ stesl], F

These toois are peeded almost every day, and you capnot ]
afford to be without them, H

A VERITABLE POCKET TOOL CHEST of Inestimable Convenience -

Price $1.25 Postpaid
Remit for Bample Today, Don't delny, Money back if not
entirely satisfuctory. —Refer to the Columbia Natlon=l Bank.
- Agents Wanted <
Energetic hustling boys of mechanieal turn of mind can -
make money selling these kolves. They sell on the spot when 5
Intelligenily demonsirated, =

Devine Specialty Co.
75 BALDWIN  Mail Address, Box 74. I NDIANAPOLIS, IND,

MENTION FOPULAR MECHANICS. :
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Ring Tail Razor

No, 73 /02,

Genuine Ran - Tan - Ka - Rus
Red Devil

Will shave the heaviestbeards that prow,
Mude from fine Shefiield Steel and will
glve satiafaction to all users. When not
in use hang on a nril, One sample hy
mail incluaing iiltllne.pth-_ cadse wn[’%

padded flaps for wiping blade
Order by number (73-02) |Ill|._1.'..$ll?5

The antiseptic ease Is a sure preventative of iteh and a

SMITH @ HEMENWAY Co.
Dept. 73 /02,

2%6 BROADWAY NEW YORK

A Xmas.

Gift
should be sseful, pleasing
fnd wntemman o briog
the grentest pleasare
to vour friend. ‘L'he
“Little Wonder't fau-
CeE witeér motor con-
taing all thiese features.
A handsome and power-
ful little hydroulic
motor which attoches
to any water fauncet,
smooth or  threaded.
Will sharpen  cutlery
and edged tools, of
evrry description; will
clean and polish silver-
ware, hrass or any me-
tal surface; will run a
sewing mochine, small
dynamo, hottle washer,
cooling fan or othes
light machinery. In-
dispensable about the
home for o dozen uees,
and cannot fail to
please. No toy, but one
of the most useful end
ingenions of recent in-
ventions,  With each
motor we [nclude an
emery whesl, two buff-
ing nod polishing
whoeels, pulley for power
trunamission and sticks
of wilver und stes] pol-
ishing compositions.

Price complete, $4.00, packed in neat wooden case,

Special Offer:

s yours work. Get three (3] of vour friends interested,

your friends

Thiz machine sells at sight.

All

will want one when thﬂ‘i‘
ST

ua their orders for 3*'Little Wonder” motors, and we will

At onee remit vou
#0 that you may

outlit FREE.
Attractive deseriptive booklet freo upon request, and we

advise vonr order biefore the

or Q. Q. D, order to

WARNER MOTOR Co, .

Xinas rush.

amounnt in full which vou paid for YOUrs,
emily secure & '‘Little Wonder'™ motor aod

Send remitrtance

Flat Iron Bldg., New York City
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GIFT, a recognized cdncat

il{lLJr'-l']‘tll'IrI,
CABINET,
BENCH STOP the first essentials on a bench,

§

BENCH.

This bench
our NO. 3 RAPID

NO. 8 BENCH
An exceptional HOLIDAYS
or that shonld be in every &
provides a perfect TOOL

Wever bhefore
snch an offer
in an
ARTISTIC,
DUHARLE,
CONVENIENT

ACTING VISE and

0 P P Y g P T P T

(i T T

(LI

ver 10,000 of sur vises and hench stops In use &
i schools, eolleges and foctorles. They hold wood £
ar- metal work abselutely secure, and greatly @s=- £
Eist in_ pgetting  pood resuits. COur Jathes were £
dadoptod by many of the most prominent schools 5
equinped during the past vear, T

Write for Ml deseription  and prices on our £
BENCHES. TOOL SETS, VISES, FOO LATHES, S
CLAMPS, ETC.

E K
SHELDON
& T0.

RAPID-ACTING WOODWORKER'S VISE No 3 CHICAGO
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