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It Does
The Work

and does it right

The Perfection Flue Cleaner

Tts Blades are self.sharpening, and it is
easily operated. It tackles the soot and
scale witbout injury to the tubes.

Ark wa do send pou omé oo o B Doy Tl
f e 150 Page Stock List s FREE. WRITE FOR IT.

Scully Steel & Iron Co.

Halsted and Fulton Streets,
Dept. 16 Chicago, I

Make Money!
Make Alcohol!

Second Edition of OQur
New American Book
By F. B. Wright

HOW TO MAKE
INDUSTRIAL ALCOHOL

Now Ready

The work has been thoronghly revised,

wartly rewritten and considerably en-
arced, and in the Second Edition con-
tains mearly o0 pages, with 60 illustra-
tions and plates, giving the latest American
practice, machinery and authorized United States
formulas.

PRICE $ 1. 0 0 POSTPAID

SPON & CHAMBERLAIN

123 P. M. LIBERTY 5T., NEW YORK
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THE U. S. NAVY
NEEDS YOUNG MEN

3,000 MEN ARE NEEDED ¥./i0iis s aeafy svery branch of the sivices vk copsisiy
in ihe Seamon Branch. This means that a yooop man entering oow o ibe Towest prade stands & good
chance of advancement. The oeed is for frained men. Government furnishes the pecessary trainiog, free.

Men belween 17 and 25 years ofd can enlist as Apprentice Seaman, at 316 a month: and they will be giveza
course of ipsfroction al a Naval Training Statien, which [its them for duty oo board ship, to higher ratings.
Tl::l:rﬁp:.t hizisﬂﬂm day they enlisf; mo expense for board o lodging: a complete sutfit of wniform ghec every
recruft, warlh pol.

There are Trade Schools for electricians, m, artificers, cooks, bakers, musicians, and the Hospital
Corpz; and men with some knowledge of these trades are detailed to the Schools for instroction before being sent

to sea.

An epportuplly B offered sober, tndusteious youny men to fil themselves for a life position; at good
pay, with the satisfaction of knowing they can retire on a comforfable fncome after 30 years® services or of re-
celving a pession if disabled fn the lne of duty.

Write for mose detafled fnformation’and address of Havy Becroiting Stations,

BUREAU OF NAVIGATION

-..DESK 69....
NAVY DEPARTMENT, WASHINGTON, D. C.

Plegae Wenfion Popular Weckanice
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Do You Wear Glasses?
Does Your Wife, Mother, Sister?

Perhaps you know, then, how irritating it is to
find that the little screws have become loose, also
how very often this happens. Here are several
little tools for quickly and
effectively attending to such
___muismmme=  cases, made especially for that

MAES Ea

purpose:
No. 556 Screw Driver for Eye Glasses is made in two pieces

and screwed together, telescoping the blade when not in use,
Nickel plated. Price, 15 cents.

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making a

|| longer handle. Nickel plated.

Price 20 cents.

MNo. 554 15 made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the
socket nearly full length
and held safely by tight-
ening the chuck. Nickel
plated. Price 25 cents.

Carry one in your pocket, on vour key-ring or watch chain.
Either style mailed on receipt of price.

A T T T A T
ATHEL RS T, )

gt | |

Ask for Complete Catalog No. 17AP of Fiae Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A.

Plegasy Memfion Poprlar Weokamles
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EVERYBODY for il soeof my ==
Self-Heating Soldering Coppers

Fitz any Blow Torch., Only weighs 8 ounees,  Flame entirely
concealad, No danger of fire,  Tinning doea not burn off.
Hot all the time, A great time saver. Bolders a joint right. Very handy
for all electriciang or for shop use,  Sent prepaid for

$1 Bill or Money Order

ROBERT STEIN, 31 7th ave. Seattle, Wash,

ALL CENVINE ARMSTRONG STEEL W
ARMSTRONC Stocks, Dies, BRASS

GOODS HAVE pipe-Threading BALL BEARING
THIS and All.Steeland Rubber.Tired
Cutting Tools Skate Rolls
Azzampliah REAL Werk. “Knipe” Pat.
ARMSTRONG MFG. CO, BALL BEARINGS
316 K ten St. 1=-4 in., Shaft and wp.
BRIDGEPORT, CONN.| | 1o el 1o ust bush them on-
ON THEM Send for Catalogue Pressed Steel Mig, Co., 454 The Bourse,  Philadelphia, Pa.
THE TURNER BRASS WORKS
FOR YTOUR AUTOMOBILE FOR YOUR MOTOR BOAT
Bumpérs Oar Locks
Pumps Chocks
Tire Holders Deck Plates, and

Foump Connectlions, &tc., eic. | Fall Lios of Marions Hardwore

SYCAMORE ILLINOIS psior catalog s
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NEW
“YANKEE” TOOLS
@@Eﬁﬁ?ﬁm—é‘—

Beraw Haold lng Bt for Mea. 20, 21, 46 apd 20

Eatehiat Delver with Screw Holler

e .

| =il i
Changeabla Blade Hatchst Diriver. 1or 6in. Shank

OQur New TOOL BOOK
is FREE—Send to-day.
It tells all about our
Labor Saving Tools.

At all hardware dealers.

NORTH BROS. MFG. C0., Philadelphia, Pa.

Watchman’s Clocks

.ﬂr_*"“'? BEYER WATCHMAN'S
PORTABLE CLOCKS

are up to date and
s TAMPERPROOF.
d o They provide perfect

and indisputable re-
cords of which no other system can
boast. They are approved by all
Insurance Associations.
If interested send for
further information and
complete illustrated
catalogue.

Manufactured by

Hardinge Brothers

1036 Linealn Avenub
Chicago

ESTABLISHRED

A

CHEMICAL
EXAMINATION

of apparently worthless ma-
terials often shows them to be
of great value. Don't think
that gold and silver are the
only minerals worth hunting
for. Pure Limestone, Clay, Shale, Silica,
Kaolin, Fuller's Earth, Sand and Phos-
phate Rock are olten overlooked by pros-
pectors who go farther and fare worse.
Many a pood prespect is left undeveloped because

its owners hesitate to spend a few dollars necessary
to obtain absolute information regarding its value.

Send the samples you think have value to us and
we will quote you a price for examining them
and reporting on their value.

THE MINER-LAWRIE LABORATORIES

Coasnlting Chenists to Popular Meokanics

335 Dearborn Streel .00 Chicago, I

[The POPULAR EMERY |
| GRINDER

A Practical Tool |

for blacksmiths, plum-
bers, carpenters, farm-
ers and mechanies of
all trades, Itizstrong,
dursble and simple in
eonstruction.

Wheel ig 6 inch
digmeter, 1 inch face, and
made of best abrasive material
for sharpening tools. Makes
3,000 revolutions per minute,

Taonl-reat 1y bz E.l:!jllﬂt.ﬂd
to give any desired bevel,

Can be ecarried in emall box
and set np anywhere in field
or shop. Ko belis, oo or
lost motion. Buy it, try i,
and if you don't like it, send
it hack.,

FRICE 53.50

sbJ|_ Mechanics Tool Works
e ' |85 Dearbarm Street, « CHICAGD, ILL

Mepse Mention Popidar Meohanics

This oOne
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Home Benches

e e il

THE NO, 42 BENCH; ALSD MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND

)

$ SCREW CO.

1 020 Jefferson Avenus

5 Grand Rapids - -  Michigan

Largesi Masulaclurers of Manual Tralning and Home
Benches im (he World.

SHARPEN YOUR TOOLS

You can save trouble and save time, you can do balter
work with less effort if you have in your shop or homs a

PRACTICAL
GRINDER

IL will sharpen nny edged tool
in one tenth the time that
an ordinary grindstona will
harpen i ‘Ihe alondum
whee] will not heat the mwetal
Law, 0D Bake the temper out
-, Bither. We puarantss thal.
G]ami It om tabla or bemch,.
hold knife or toal Hgkily on
rindi wheel and Eurn.

uit's mll, Any ooe can do it

Upiform wheels for general a work— ial
bevalad whieels for cortaln atr]mp%mp]ammtl.w

A NECESSITY IN THE SHOP

A tlme and bother saver o the home. Nothing to ged
out of order, no walar nocessary, oo chaln to boskla or
belt to break. Bmall and &, will save Its cost
In & wesk when drills and tools are earried out of the
shop on outslde work,

SEND FOR FREE BOOK
Talks About Practical Grinders, It will

Fractieal
spithe the dull toel and dull kolfe bosiness for youw,
AsSE your dealer or semdl to us direct.

ROYAL MANUFACTURIMNG COMPANY
133 E. Walnut Streat, = Lancaster, Pa.

POPULAR MECHANICS ADVERTISING SECTION

WEGELL SEWING MACHINES ONLY

Our Plan: DIRECT FROM the FACTORY to YOU

A Sewing Machine is a
Necessity in Every

Home

It Yoo Want One

That Will Tk Al Kinds of
Work Withoot Change of
Etiteh or Tension,

That Will Mot Break The
Thread, Skip stitches or
Get Ot of Order,

That Will o Az Grest g
Variety of Work as Any
Machine Ever Made,
Then Buy o SARIN

Or RIVER=IDE.

THIS IS AN ATUTOMATIO I.IFT deage head stand with an
almalutely positlve sod sy petion accompllsls] swith mech.
anlam of extreme gimpliclty. Ween the tahle leaf 18 snopg
oeer for sewlng the bead of the machins I8 dwtomatioeiy
Liftesf fo Ploce and Locked Firmip, avd when the beaf 18
closd the fveadd 15 lowerod Lk g dast proof receptacle poos
e Tor It

BTYLE Wi 4i —Five Dreywers, Antomatle Lt Drop Hesd:
ek, Walnut; Extra Flulah, FErice, fob. Factory, 24,01
Hotking more perfect ean be coneclved, and noe devies for a
simblar ul.lu]II:l.'!- has ever possessed B Cracton of the esss and
vertainty of acthon which are the essential feacnres of Uls cons
siraction. The destan of the wosdwork 18 neow, classie, &les
l.'I.IIL artistieally exocited and expclly In harmony with the
il Meodlern kleas in hich-clas furoitere, nedl 1@ at opee Ionsds
am alr of digulfled richness Indbative of sopeeioe quoalicy.
Only he chaleest grados of selectsd woods are otilleed sed
the waorkmuknahip amsl Anisdh aro all et mizht properly be exs
pected In connectien with & superior article of ihils peture.

We Offer These High-prade Sewing Ma-
chines at the Lowest Possible Prices=—»At
Prices That Mean o Great Saving to You
and We Canoot Deviate From Oar Bule
of CARH WITH THE ORDER.
Semd lor our 16 page Sewing Machine Boaoklet

We Refer Iy Permisston to The Second ¥Matlonal Bank, Belvi-
alere, 1L, The People's Bink, Belviders, I1,

SABIN BROS.

BEST QUALITIES Htlﬂdﬂ'ﬂ. inois

ALWAYS

Plegge Mention Popwlar Mechawrics
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Our & Inch

RED DEVIL
Water Motor

{f-Un, Biackes W)
DBuna your washing
machine aml & hone-
dred ubber things, —
Power for small
tamila,

e 1. P, Yelnch plpe, 80
pounds presssre,

1 H. ¥, %lnch plpe, 0
pounds pressure.

NET PRIGE %B8.00

W, T2 £-1mfh  iEnbors
for grindieg, polsbing
and bualing., Huns sew-
1ng mochines, fnns, bosils
washier, vte,  Pricewith
vmery Al |||||'II:I W hissl,
gliver pulish B0
pulley. . « . .Hm
Mnoter mnd puls
ey ondyr . & & & HE“
i H, TLoan B peaiinds
Freasi,
Spile 300 Lo FHV e -
Iutbons pal minute,
Mutors fli &ny faiced -
guaranbes twles Lhe paw.
wr of mny other faucet
g dan®t want the gewla,  Catalogue
Ordar of puy bardwers or L

imokor, Moner hack 1]
&nd larga ehect FREEE
desler e direck,

Divine Water Motor Company
Utica, New York, U, 5. A.

Order throagh r loral hardware of ool degler, op
dirett I they wlill Dot sippEly them.

Tnowe All Men:

By PERSONAL INVESTIGATION

¥ the remarkable time and lahor saving gualities of th
ﬂnmﬂurn improved STAR EXFANSION ﬂﬁjl:m
T}rr,.ng are 1zl jo vast md vantngs wherever thers ha
peenslon to ninkea fastening of &ny sort 1o brick, stones
parhile, e, conerota oF mnzonry. Alnde in Dee .HI‘

Different Eth_]hl and Sizes, of either malleabla fron, birasa
ab sollh lead metaks, o meet every possibls fequirement.

H:I‘:II.I‘: fallows eut dhowing the tammes Star Serew Ancher,

whileh 18 menda in one pleee of soft lead compesition
mednl ko AE any orlinary wood o machine scrow,
Moa, =18 incluslve.

Hew mueh time nnd tronble have YO1F often wasted ina
vain wiar tn maks sutisfactory fmstenings to

mmsonry with wosl phegs orF that tedions messy old

Hlending-ln " procoss ¥ WASTE RO MOEE![

wm‘u’. tolay for onr new deseriptive catalog and a seb

of anmydes, and mect maedern roguircamnnes with
Trliern et s |

Dn:-.'“'.r hesliate to psk any gquesthona yon want to.. Wa
Fuive s man Bere wlids ke to andwer questions, Holsm

prctieal man, Chances arn ha can glve yon somoe

vialusbie suggestiond. Consultation™s [ree. Try hin,

There's n dealer in your seotion Ing Bisr Expansica Balla
Tell us pour sevilonr—wa'll 1th ved) youT denber,

STAR EXPANSION BOLT COMPANY

Humphrey, Trask and Second Sta.
BAYONME, NEW JERSEY, LU.5.A.

=l

ARE YOU MECHANICALLY INCLINED?

If so, look over this list of up-to-date books. They will interest you. All are fully illustrated

and written so you can understand them.

EIMPLE ELECTRICAL WORKING MODELS How to
ninke them amd lew 10 oee (hens. Witk 43 [lastoations.

N conieE, EI:III: mld.

TELEPHO AND MICROPHOMNES, Mnaking anad
using slmple forms of teleplones mod emicrephones, with
i llestmtions. 25 cenis, nostpakil.

LL ELECTRIC MOTORE, How to make and nse
them, Inelwding deslgn, examples of small motors, sned
thelr apnileations, gpeed conteollers, starters, Foses, pte
&8 Mosirntbone. 20 eents, posipald.

X-BAYE EIMPLY EXPLATHED. The theory and proce.
tleal applleatim of Hodlogeaphy, 10 illustrntlons and 6
plates. M conts E:défuld-

STATIC ELECTRICITY. Blmple experiments ime A
serles of Instructive nod enterteiniong  electrlen]l experd:

ments wlih simple and fnexprnzlve npparains. With 51
NMnsteatlong. 25 comts, postpsbd.
LE BOIENTIFIC ERIMENTE. How to per:

form enteriaining and instrociive experiments with slmple
homp-made appatates.  WiL 68 dilustrotlone. 25 esnts,

A,
pIIE.'H;.H.L‘I;. DYNAMOE AND MOTORS. How fo make nnd
e (e, & practical hamdbook, by F, E. Powell.  Gons
tente of Chaprera: 1, General Cionsbilerntlons, 2, Fipld
Magnets. 8, Armafupes. 4, Commutstors and  Ofber
Dedalls, 5, Tablea of Windings, €, How to Balld o
Bemnll Machlse, 7. TTeeful Date. 85, Testlng onil Bepales
I, T pagpes=, folly dllnsgeated with deinil drawlngs.
25 penle, purelpeald.

MODEL BI;I![LEH. MAKING., Contning foll Instruetons
for deslgning and maklng mole] statlonnry, marlse and
Ineomnilve Boflers, Fully illusteated with oelzinal works
I ddeawlngs. 25 cents, poetpald.

MODET AMER BUILDING. A practleal hamdhook
an fhe &eslgn and constrnetlom of model steamer halls,
and Mitikgs, with B =cale drowings. 25 cents, postpald.

Price 25 cents each, postpaid

NMACHINEAY FOR MODEL BTEAMERS. 4n fhe de-
wlgn, mmetroetlon, Btting and  oreeting of ongines and
lasilers for medel steamers, with 4d eeals drawlngs. 26
eenl=  pHetpald.

EIMPLE MECHANICAL WOREING MODELBE. How to
make and wse i, [nelindin wialbona engloe, loeos
motive, steambont, waterwbeel, epe,  With 34 llustrs-
thome. 20 oenie, posLpid.

THE BEGINYER'S GUIDE TO THE LATHE. 4n ¢le-
mentory instrucilon ook on turekng In woeel apd metal.
Br B, Marshall T8 papes, 70 {ostratbons. 25 cente
postpald.

GAE AND OIL ENGINEE. A praciical bandbook on,
with Inssructlons for care and Fonelog, Illustrated. 23
conin, postpbd.

STANDARD SCREW THREADS.
Horew Threads and Twisg Dicllls.
trafed.  I0 genis, peedpald,

ETEAN TURBINEE. Mow to dorlgn and bald ihem,
A practien]l handlbeok  for meode]l makers, Cosleints of
Chapderat 1. deneral Conslderation. 2. Proasuee Devel-
op] by oan Impinging Jet; Veloelty and Flow of Stesm

hrough Orlfices. 8, Method of l:lr\-nltlllng # Bteam Tur-

L
L

A Goide to Giandaril
|Bmall slzes.) Illus-

Pine. 4. Complefe Thesigns for Delaval Steam Turblnes;
Blethod of Making Vanes; Bheosding. 5. The Theors of
Almitiple Stage Turbinea. Fully Miostrabed with detall
Irawinge and tallen, 25 eenis, st pa

_IEEH.!.!HT{:I!.I.. DRAWING, simplr explained. Tee of
Instruments, reading and setting onf drawings, Inking in
nml @nishing, drawleogm for repeodaction, lettering, with
44 Muairntions. 26 contn, postpeil,

ACETYLENE O0A8, How to make and mso it, A prac
tlenl hamidlwok @n the uses of Acetrlene (as, anliable
apparzins for §f3 generationm, hinte and AtEine up. afe.
M astracions, 26 oents, nostpbd.

Bend your order to

Popular Mechanics

225 Washington St.

Chicago

Please Wendfon Papulor Mechanies
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EARN MONEY

WITH A

KEYSTONE
WATER WELL
DRILLER

Everybody uses water. A drilled well is the only
means of oblaining a pure, cold and unl:.ili.ng Juppll-,',
A Keystone Dinller is the quickest, cheapest and best
machima for doing the work. I you have a [tle me-
chanical ability you can earn several thousand dollam
& year drilling wells in your community, Others are
doing it—why not you? You con work all the year
around, and with a little hustle, ought o pay for your
ouft in three monthe, Write us and we’ll r:l:plgin all
about it and send you free a copy of cur well drillee’s
instriction book,

Department 40
Keystone Driller Company
Beaver Falls, Pa.

NO MEN'S SUITg $1.

A

Yowi ON CRE DIT)wEek

STYLISH SUITS
and TOPCOATS

For $15&$18

Wa regquires no security and we
trust any honest porson anywhers
in tha United States.

W serd ganments on approval=
vou don't poy o penny Hil voun get
the clothies and Hnd tbein satisfao-
tory=—then pay $1.00 A WEEK.

Wa are the piopeers and twice over
tha J.n:g'i'e?t Credit Clothisrs in the
world. & oparate 73 gloresd in the
principal cltes of the United States
and hawve ower CHElMOars an
oEF Bepks,

FREE Send today for oor fine line of

i.“ﬂa]:l Spring and Bummer

% samplea, scll-mensurement blank, tape,

and full pocticulars of our convenient

:l‘l:EtTuTLtnﬂJt plao=all e to you, Commercial rating
L

MENTER & ROSENBLOOM CO.
55 5t Panl Strest  Rochester, N. Y.

Is Your Health Worth $1 ?

0,000 HEALTH GIVING VIERATIONS THE MINUTE

The Home Vibrator will
relieve your Ehenmatism.

The Home Fibrator
weighs 10 ounces, can
be operated by your-
self with one hand and
can be placed in eon-
tact with any part of
the body, and is cap-
able of giving 50,000
vibrations per minute
—&00 times more than
is possible with the
most expert master of
massage,

Deafness, Head
Noiges, Ringing in

the Kars, in most cases,
are consed by the thick-
ening of the inner mem-
brame through catarrh or
colde, To cure this vibra-
tion i# the only thing, as
it is the only way to reach
the inper ear drum and
loosen up the hard wax or foreign matter, so
gonnd may penetrate to the drom.
Rhbenmatiam, Seiatica, Lumbago, Goni,
efe.,; are caused uric amd'm the blood in the
form of urate of soda.

INDIGESTION

This acid, through poor
circulation at some ieular point, gets stopped
on its way through the system and, congregating,
causes pain.  Vibrate the spot and you will get
relicf st onee,

The Home Vibrator will give marvelons
resulta in the following cases :

Locomotor Ataxin, Asthma, Pleariay,
Paralysis, Catarrh, Hay Fever,
Nervous Debility, Headaches, Indigeation,
MNenralgia, Insommnia, Consatipation.

Every home sheold have our Yibrafor. 5o simple a child can werk it
Mothing b get oot of order.

Don't wait, Send yonr orvder now, as our Vibra-
tor will save yon doctor hills and many hoors of

suffering. Three Days' Free Trial.  Money
refunded if not satisfied,
Special Price $1.00 }lsils! prepsid

alwaya ready and will last for years. Froe circular.
DEPARTMENT F

HOME VIBRATOR COMFPANY
10-12 West 22d Street, New York, N. Y.

Pleege Mentdon Popular Mechanics
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¢ (reat Divide

T ———— - o S

B VOLUMES—page size Tx10 inches—3500
pages—3000 illustrations, diagrams, plates, forms
olag, ete.—BOUND IN HALF RED MOROCCO

ﬂ'nq:lul]'.l:fzn iz #he greal diende befoween (he man who works and the man who plans. The
Clvil Engineer is, obove all others, the pioneer of prup.ne:aa. Few peaplns have any idea how wide j& tha
feld ol work ul'ln1n:-.| to him. That field inclades nimost every phase of owr industrial, commercial, mue=
nicipal and national life, and nlmost every measure alfecling public health, comiort or convenicnoe.

CYCLOPEDIA of CIVIL ENGINEERING

Thiz iz the first great relerence waork evier complled rn-n:-rlng' the entlre field of Civll Engineering
with all lis allled branches, such assurveying, map |'|a-i.:||'|:: railread enginecring, rond building, masonry,
afeel and Folnfarosd comceete, structural enpinesring, rn:dpt desipn and constraction, river and harbor
improverent, waler supp‘l'.'. irrigation, water power development, sapitary engineering, including
serwerage, plumbing, house deainape and sanitotion, etc.

SPECIAL ADVANCE OFFER

This Crelapedia k= the wark of the American School of Correspondence. We hellews bt ably repen-=
senis the high class character of ithe Schocl™s bome study instructlon methods, Qep prictecs have of-
fered ws 1,000 exira sets of the first edition {abowe our regular order) at the mere éodt of proeduction. We
are %o caffident of the marit of this great work, that we will offer these 1,000 seds to first purchasers, &
thi coat of press waork, paper and binding, beliewing some pucchasers will laber become SlEdENls in our
civil engineering courses,

$24.00 INSTEAD OF $48.00

FREE FOR EXAMINATION

RESERVE st naw. Senl exprass prepaid for 5 dava" examination. 52 ta be pald within 5 days and
52 s month., We send for books at our expenss if not wanted.

The work represents the combined efforts of a large staff of prm:l::u:a! experts. It ks admirably
adapted to the needs of the boginner and self taught praclical man in addition to meeding all demands
af the techmecally troined expert.  The warlous sections have been prepared specially for HOME
STULDFY. Heavy technicalities and matheenatical lormuolas have been avoided wherever possible
without sacrificeng the absolute reqoirements of proctical imstroction. The langoage s clear ond
simpbe; The treatment conclss, yet exhausiive; and the arrangement of matier convorlent so #8 ta
carry the reader forward by easy Stages, Secies of test questions are inseried at the end of each
gection, emabling the reader to test his knowledpge as he studies, thus combiging the advantagies of
a tevt book and alreference work.

BRIEF SYNOPSIS OF CONTENTS

Flane Burvering—Mechanlenl Dravwing—Plotiing and T "ln"rrph}'—Eu.llran ! o=
Fineering—Rtatic :1—5-Lr| ipEth ol Materiabi—<Roaf Truddes and MEIL Ba -

tion—Cost Annlysis in Re omn o Enrin peri inE—Mp=onry and Refnfags

Ete.l Construction=Practicnl Problems in Construction—0ridge En .i1'l:'I!TII E—
Hiplhwray Coddtruetion=Hydrauli |:4—W: &f Supply=<Ilrrlgaticn Engt ipeEring—-

Water Power Development—Sevwiars and Drains—House Drainage and Sanitatics

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO

'Ir'ili'ril.h"' WFenffan F\'.lil.l-‘-' Tar Werhiaw =|'__||
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ropatarwecanis S| ) NOF €S SIS 0t vear Bos ]

fl, One of these books is issued the first afaaclﬂ}-;:;r, and is a reprint
of all the articles which have been pub during the year
past, in our “Shop MNotes Department.” I

worages  VOL I, “Shop Notes for 1905 385 mustrations
zgPages VoL Il, “Shop Notes for 1906 sss mustrations
28pPages  VOL III, “Shop Notes for 1907 550 mustrations
azpages Vol IV, “Shop Notes for 1908” 536 mustrations

Wl These books are a perfect gold mine of information for every one
interested in mechanics, or who uses tools for pleasure or as an
occupation. Of equal value and help to the pmfﬂﬂmnal me-
chanic and the amateur.

] These articles are the cream of the experience of years, of hund-
reds of the most successful mechanics in the countey. There is
nothing on the market equal to these books at five times their
Price.

{l The ar Mechanics Shop INotes Series TELLS EASY WAYS

TO HARD THINGS, and like Popular Mechanics, is
“Written so you can understand it.”

dl, These books are indexed very fully and with great care.

. The subjects treated cover every department of mechanics, with
wseful time saving “kinks™ for engineers, firemen, carpenters, ma-
chinists, plumbers, painters, iron and wood workers, electricians
of all kinds, masons, and in fact all the trades.

{ “WORTH ITS WEIGHT IIN GOLD" iz a frequent expression
from our readers, and one young mechanic in the far west who
started a repair shop for himself, says he owes his success to
“Popular Mechanics Shop Notes.” Many a time when a customer
Em:m ht in a job new to him, he consulted his “Shop Notes,™

told him how to do it.

ﬂEm:h volume contains entirely different matter from that pub-

lished in the other. A set of these books covering several years
will make an encyclopedia of priceless value to the owner.

Price 50 Cents per Volome, Postpaid
For Jale by all Nelwsdealers or can be ordered direct from the Foblishers

POPULAR MECHANICS . . - 1 CHICAGO
m

Plegse MNention Fopular Meckanicg
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- e Thire are XX chapiers 1o all, XIX carcying vou from
c m l m tse the fundamental principies. of electoiclty on throogh Yhe
varknus bracches 1o a polot whers the carsful student

donmprahemls the complete deslgulig, care il operation of & d¥yoamo or wlur,
and [ chapler on ebectrie Anpemolkdles, awlllining thelr constructbon, fare an

aipemrnkliom, &nel all about #orage batteries arl o Lo hapalle Cheon,  Back gulject
18 carefully wrltten snd o the point, Aler a spuglest stidics & subject, he 18
quistlened on that sabject fn such & mannee o8 @ briog clearly to s mind
ihie podnts he nesds o know FeERRding sume. A DICTIONARY 1o beck ol bk
wfll epable hlm o keicn the menning of any elsetrical word, term or plirass
meed o this hook, as well o hupdreds of othors do comamon uee, AL rogiikosd
inbles necesmery o tha siady are booic,

o TABLE OF EI:IIEI..IEE'I'E-:
s a

; PRACTICAL ht T -Wiring. . X1T—Sparking, a
e [1<Ekeriric Baktberdem, Elecioo I -Windlesgy of Ix Ak
ELEI:-EI.E'r 5 118 {duq:ﬂ'.um. | [ Platlng, !.1I1I|I:-m-4-,. ik
s i IV —The Moty Cinealt, P u .
aearns o ¥ Mnenete Fracon. T e, Sanest
: 'l-:l[% :1:1‘{':"“:'. Iilll.hu"'ﬂ. 1 Belf Excitagbon.
Sy BN et ClReii r
VILI—Cslewition of Sige o Wire for N I—Irl:jm "f:d{i‘r“;:lg‘m;:ﬂ
Magnatizlng Colk, ol T l.Jur-a Them

Ix h:";i';';fi'ﬂ:.;:;::"’” LT AVII—Are and | Erandes. TAmpe

% _Comnter KM, EVIIT —Measarlng Tnstenene s,
A1 ~Hpateresis and Faddy Currents, | RIX—Altarnating Currant.
X1=Armakare Reaotln, | AX—Automohlies,
i Mietkrinry of orep 1% Keobrigal Wiads, Terms mnd Thrnies, giviag & Veiel menning of &all
which are bu culstion s,
FL00 PERE COPY<FOURTH ERITION 20,000 GODPIES SOLIY
This affar wa nake of refundisg mogey IF hook is oot sstisfactsry upen sxuninadion & AN TED=UAL OXF dn connecblen with she sads of & boolk,

Buik wa higve i Toar of s rebers.  Toor decialon will be whed ghidisiade of otliers bavn lewn,  Money woildl sok by i6al foeviild ood o duplioatel
Wa could praol teskimenils by the hundmwsls. 18 I8 188 ks ordar sl b your own Jodge of B8 meciis.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio. A SRTHICAS VREATERY KEFALS WOARE

Eend 10 cemts for special pumber of ELECTRICIAN AND MECHANID, Contains
how to make & &-1ncl Indoction coll, megnetle detector, independent Interenptar,
V ipdewr wireless sdjustment of doetector on tuned clcenlis, wircless telepboony,

atorag® batbecked, hall @&egt, 16 foot power lanncl, muale] engines, telaphone inatelkation, nschnnleal drawing, eto, L!I:lt--;!ﬂeutrll.'.u!
and mechanlesl ok free, Spmpeen Publishing Company, 1133 Heacon Bullding, Moeston, Mass.

SELF-EDUCATION I

TEACH YOURSELF AND INCREASE YOUR WAGES “How to Make'' Handbook u. I.H-In:u 1o Cents Each

CLEVERAIL

1y :'.I-||I_|||_'

ONLY DRAKES PLAINLY WRITTEN RIS i
% ".Elu'lapburl.t }E Rl;'lr!r ]ilill_
ED. [ e t £
PRACTICAL BOOKS 4 Storage Battery 18 WInd ATmstires
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS B Magnetn o ) Ammeter e
3 iﬂplll!l'nl.f!ull | ;i "'I'illl'nllllﬂﬂt
Every volome posltvels UPR-TO-DATE and writtan AR Arcumilater lutor Hotation
L B LRSI ) Piage Ratr B piecilc Sablerig 1ron
rEamid AKE s tha Inrgest puilisher of Modern e e sl A5
Mechanical Beoks for home and shop study in the :1. g::‘;:’lf'l'::;.ll';:::hr: ﬁ |FiI:I'"ﬁr:_'-ﬂl_':'!'r_}"::_"hm
warld. Wa nublish gead books on every mechanieal 13 ‘Talkins Mackine 7 Tumsp Spark Golr ¥
subject. Owr large ilostrated Catalog now ready. 14 b ML P Dvnamo or Muter | 2 Lbnostak
Lent brea, : -
FREDERICK J. DRAKE & COMPANY 11 Teaatormer e R Bk ey
350 Wabash Avemue CHICAGO, L. 5. A, Commplele List of Elecideal sed Mecbanial beoks sent whl any of
In orderlng our catslop pleass mention thile popce. Wlhawra. BUBIER PUBLISHING Co., Dept, 3, I.rn|'|, Magg.

The whole “SPLITDORF 1GNITION — NONE BETTER™ A Millien

Et‘r,. In Nl Dlepk. M for cur paw JHS oaialog Units in sncceass=

C. F. SPLITDORF,
U L CHICAGD, 189 Wickigan dve. . - Waltae dve. & 112k 51, NEW VORK Pl sparaiien

JOROLL OANS

I will send this beawtifsl
demign with 30 minimiores
and my illasirated catalod
al Serall Saws, Latkes,
Fanoy Words, Metal Trim-
mingda and Tools, posipald

on receipt of 15¢; or send e - :.-ﬂ-l rn

for catalog enly. Address Fhﬂlﬂ - Erlgl'ﬂ"i"ll'lg‘ or Fhﬂlﬂgl‘ﬂpllf
E [ el 0 Per Waalk
T POMEROY | | e ety oo
Scroll Saw Co, | [ ey el vaioniied Sl 4 el
| 4 inden 5, Bartterd, Coa. T the avares 1 hIED o st iotarested. | A odroms
D, & [ipals College of Photography or E_m Wabash Ave.,
ZCROLL BAWSE Blgzall College of F'I‘Il:l-l:'l::ﬁ ving | EHingham, OL
FROM S0c TO $22.50 L M. RISHELL, -
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of The Miami Cycle & Mig. § .
Co., earning 107 in the sea- |
son of 1907, is offered by the g

' Manufacturers of

The Wo

aaproct of tho onsy runniog gualities of the
Racycle, Itisthepomne of esay fook power.

; 188 Models ara builk with drop fargad
P atoal hends, crowns and seat posk closbers
¥ and thoe frames sre made of the highesE
grade seamless eoldl drown Enpglish stecl
tildne, making Racycles ms wearly mone
breakable ps monev, materinls and work-
panship will permit. ' Wa ship Racycles nll
gver the civilized world, duwe to thelr repn-
tntion for dorability And cossy TUnbeng
W clalen 27 & Tesa frictlon on crank-hanger
boarings, ¥ loss atealn oo chaio, and that
god can climb hills easior nod go Iarther

with less effort on A Racyels than on any 4

8 ordinary bieyels huailt.

Trite fof our 1908 cataloges &nd pamphiled
TR Thees 1Comesns’, which eogtsing
thet eomnditlons of cuf ofer, Wa muba
po chicap HAOTOLER, ol Fol can
gt yourd glsimy by BeRirdigE 1A &k ngont,

&) THE MIAMI CYCLE & MFG. CO.

Middletown, Ohio, U. 8. A.

NO MORE “INK TROUBLE™

DIETZGEN NEW WATERPROOF DRAWING INK

FPERFECTION AT LAST

In Blck, Blur, Ay ealor, 25
Carmine, per d-oz. betils,
¥ellow, Orange, paztpaid.
Scarlet, Greans Maoncy meiended
Eircwrn, tF not foiend
Brick Fod, io B all we
Warmdlion elads,

Flows Freely, Dries Quickly,
Positively Waterproof
INTENSE, TRUE AND BRILLIANT

EUGENE DIETZGEN CO,

DRAWING MATERIALS

CHICAGD - = = 181 Monroe St
NE'® ‘:"ﬂIE\'.K, - 2i4-220 E. 234 5,
SAN FEANCISOO, - - 16-18 First 51.
NE® OrRLEANS, - = = A1S Comones 51,
TOROMTO, - = 10-10Y% Shutce St

Wirite to zaarwl saldovss Jor Tenwiog Maberisd Catalog *"F™
Trea ol charge

Curtiss Rers Motorcycles

Single and Double Cylinder Models for 14908
Now E"\:.l."ll.ll.y. =

Mighest Awnrd Matlonal Endiar-
Dlﬂ.l'l:lﬂ]'l.ll Mﬂdﬂ'l 8 a.-uru:I!Hun,]ullT. LT TSTIIE O T T

Send Etamps [08 Bookbet *Aohhvemenis'™ il Catalog O,

G.H. CURTISS MANUFACTURING CO.
Hammondsport, M. Y.

ELECTRICITY

i ical School i the oldest and
e et i the workd seacling ELEC-
TRICITY exchumvely.
IN ONE YEAR
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Face to Face wﬂh

Electricity controls more trades, directs more men, offers more
.nppnr!unitiz.u, than any other power that man has yet discovered.

of electricity makes those opportunities yours. It opens to you new fields,
Wes you ru:w ideas, keeps you abreast of the times. You can get that knewledge by
EME study, during your spare time, from the

CYCLOPEDIA or APPLIED ELECTRICITY
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The Earning Power of
Money Invested in Kornit

uur ERE is a Fi_naru:ial GpPurtuuiE}r
to make an investment in an up-
Own to-date, energetic, money-mak-

Modern
Up=To=Date
Factory

Completed

ing, industrial manufacturing company,
NEW which owns its own factory, all the
United States patents, processes and
exclusive rights for producing Kornit,
a product never before manufactured nor
sald i this country. The demand for Kor-
nit is great and the profit of manuiac-
J“Et turing and selling is ENORMOUS,

Read every word of this announcement
and ACT AT ONCE.

ORMNIT was lovented

by JOHANN GUS-

TAY HIEKICH, n
sulifect of the Czar of Kues-
gln, residing at AMenkenbof.
near Lievenhad, Hosaia,
amd & & homogeoeous
[Horn or Hoeel sebagance.
KEarmnlt Is prodiiced Ty
erinding horm  nod  Boof
shavings and waste [otoe
a palpable powder amd then pressing under
heavy hydeaulic pressure with heat Into a
homogenesus sinh, This slab prodoces o suob-
stnnee which can be sawed oF tormed the
same a8 ordinary wood, It Is of 4 besuntifol
Wack conslateney amd I8 EXTHREMELY VALT-
ARBLE as a NON-CONDUCTOR FOR ELREC-
TRICAL SUPPLIES. 1t is a matter of rec-
ard that the elecirienl Indmsiry in this conn-
try AT THIE TIME DOES NOT HAVE a
sutisfactory muoterial for beavy or high Io-
sulnting purposes, A slab of Kornit one
imeh thick wons tested In Treoton, MNew Jer-
soy, by the Imperial Porcelain Works amd
was FPODND TO HAVE RESISTED OO0
VOLTE OF ELECTRICITY. 1t may b= io-
terosting to note here that the beaviest voltnge
which i3 transmitted in this countey I8 be-
ptween Miagara, Duffalo and Lockport, New
York, The voltage trapsmitted by thls come

CHARLEE E. ELL1S,

THE STORY OF KORNIT

By President CHARLE.S E. ELLLS

pany ia etween 40000 amd S0 volta, Kop-
nit s &qually a= goosd os n oon-copducior foF
electrienl parposes nod supplice ag §s hard
rulsher.

The average pelee of bBard vuleanized rob-
hor for electrical porposes i3 today conslder-
albly over one dollor per ponnd—at the pres-
“at writlng sometbing like 2125 per pound.
RORNIT CAN BE BOLD AT TWENTY-
FIVE CENTSE PEER POUNIY, amd AN ENOR-
MOUS profle can be made at this priee, so
that It CAN EHABILY RBE SEEEN that where
Eornit s EQUALLY A= GOOD and AS A
MATTER OF FACT, In many Ipstanees, n
DETTER nen-condoctor than haed mubber, &
eanm compete Im every ocase where 1€ can be
usetd with great smecess on acecount of les
price.  For electrical panel boards, switeh-
laneds, fuse boxes, cotouts, ete, there are
ather materlals n=ed, aocl as vuleanized paper
fibee, slate, marbie, eie. A plece of wvuleanizaed
paper fibee 3xd4xl Ineh in Iots of 1044 brings
20 eents per plece. A plece of EOBENIT of
the SAME DIMENSIONS conld be =0ld with
the ENORMOUS PROFIT OF OVER 100 PER
CENT at ten oents. The absorptive qunlitles
of Kornlt render It such that 1T [8 FAR
I'MEFERABLE to that of vuoleanized fibre, It
will not malntain o flame. OF all the ma-
terinls which are now in the electrical market
for supplies and Insolators there s, o8 we

Plegae Wentfan FPopular Mechanies
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hnve gtnfed above, none that are satiefarctory.
kornit will @il this ploce.  [te tenslle strengih
per dguare inch averiges from G555 poamis
e 1.EIL peunds, which the render enn cendily
s IE MOMNEE THAN SATISFACTORY. This
test wis made by m well-known electrical en-
gineer, whoe |3 now acting in thal eapacity for
e Talted Btates Goverpmenl, wlith a Stood-
apldl Bolhle Bros. Testing Machine,

Waste horn and whole hoofs are beipg sold
by the fton todey principelly ooly for fer-
tilizing purposes.  There 1z one town alone,
Leominster, Mass., whers they l@ave an aver-
e of elght fons of born shoaviogs every day,
These waste horn shavings are now oaly be-
Ing sold for fectllizing matecinl. These eight
tona of harn shnvings monofnetured [ote Kor-
nit and scld for electeienl purposes  wonld
oaally being S306W. At this price It would De

M. JOHAXNN GU2TAYV BIERICH, THE IN-
VENTOR OF KORNIT, IN HIS SUMMER

GARDEN AT MENKENHOGF, RUISIA.
gelling for less than one-fifth of what hard
rubber wonld cost, nnd nbeuat one-holl what
ather competltlye moterials  would  sell  fTor,
ey though they would not be asz satisface-
tory ns Kornit

Eornlt has been In wse In Russin about dve
vears, Io Rign, Russie, which Is the largest
seaport town of Western [ussin, the Electrical
Tnioiza there ape using Korolt with the great-
est sutisfaction, Onding Lt prefernble 0 any
ather {osoloting material.

The expense of mopufactaring Kornit from
the horn shaviogs |s not Iorge, as the paten-
tee, Me. IMerich, has Invented an economlcal
amid =ntisfaclory process which produces an
srtlele that o the mear Tutere will be ozed
in the eonstruction of almost every bullding
in ithia eouniry.

Bealdes electrlenl insulnfors, Kormlt can ha
ised for the manofoetoring of furniturs, kot

tong, dear hondles, nmbeelln, cane, kolfe and
fork hamdles, briesh nod sword haodles, revol-
vir  handles, wmireor tacks, pleture  frames,
tailet aecessories, such as fancy glove bokes,
jowel cpses, plove sUretelers, slase 0, oo
affice mtenslls auch ag paper Enlves and pens
lenlders, ink stapds, pen racks, medical Instea-
ments such ns syrioges. ear trumpets, eteg
ele, : pleced for  ganses, =uch a2 draughts,
chessmen, dominoes, checkers, connters, chips,
eriibinge honrds, ete, 2 telephone enr pleces,
stamls, ete.: plono keye typewrlter hevs, add-
ing machine and cash reglster keys, tea trays,
msl Ernys, scoops, mustand nnd other spoons,
snlad set=s, clgnr and clgarette cases, cignr and
'.'.'|!I"!'I'I'[tl'-." helders, mateh bexed, automebila sape
plies amd bupdesds of other u=eful and orna-
imental articles, all at a large and remuanerative
peradit.

The Great Demand for
Kornit in this Country

HERE Is one manufacturer ALONE hers

o New York that woses GOonl ggusre Toet

of insnlating materinl for panel  lLoaeds
every year. e iz now usiog slate amd mar-
Isle, bt T I8 X401 BATISFACTORY, for the
rensen that in bering and ireosperistion 17T
HEEAKS B EASILY., KORXIT WILL AN-
HWEL THE IMURIPFOBRE OF MANTFACTITE-
IXG IP'ANEL BOARDE VERY MUCIH MORE
RATIEFACTORILY. On Gogdddr square Teet of
korpdt there would e a net profit of over
000, of P oeeipls ToF eveRy  &giiice ool
used. THIS ONE EXAMPLIE iz elted to show
you ‘THE ENOGEMOTS PROFITS which can
be made, There are 4 great many ofher pancl
and switchloard manefacturers In this coun-
try. Yoo may e Interested to koow thet o
panel board 18 a small switchboard, There s
one or more on every floor of all loege build-
imgs where  clectrleity I8 osed. They each
have o number of switclies monnisl oo them,
&0 that those in charge can turn cerinlo llghts
on or off, and by these papel boards all ihe
electrical power in the Wollding Is controlled,
They must be of a reliable non-cendacting ma-
terinl, Kornft eon be gl for this porpsoss
almost  exclasively.,  The largest olectrical
manufpcturing concerns In Rign, Hpssla, ARE
USING KORNIT @ FOR THIS DPPURPODSE,
nfter bavinge deied all olher =se-called non-
comdlucting  compositions. The  electrical
irades alone can copsume a grent many tons
of Kornit every day in the year. If only two
tons of Kornit I3 mpanofaciured and seld every
working day in the year 1T WILL ENABLE
THE EKOLRNIT MAXTFACTIRING COMPANY
T PAY 14 PER CEXNT. DIVIDENDE EVERY
YEAR., Of eouree, If four tons a day are sold
the dividends would he 82 per cent, per year.
THIE [8 NOT IMIPROBABLE, AN EXPERT
ELECTRICAL ENGINEERE whe holds one of
the most responsille positlons here in New
York City made the statement, after thors
anghly exnmining and testing Kornlt for elec-
trical purposes, that in hls most conservative
eatimation there can be fen tons of manufae-
tured Kornlt seld every working day In the

Plegae Mentlon Popular Weokanicg



20 FPOPULAR MECHANICE ADVERTISING SECTION

first yenr. This would mean that the Kornlit
Manufactaring Company would pay a dividend
oul of s earnings the Oret year of over sev-
enty-five ger cent (TH%). This §s probably
more than will b pald the ilrst year. But
there certalnly seema (o e A gosd prospect
of paying n lerge dividend within one year
fromy Loday.

THERE WILL BE BUCH AN EXNORMOTS
DEMAND FOEB EKORMNIT AFTER IT BE-
COMES INTRODUCED THAT FROM YTEAR
TO YEAR THE DIVIDENDSE BARNED wWILL
BECOME LARGER AND LARGER, THIS I8
THE BEST OI'PORTUNITY TO0 MAEE AN
INVESTMENT THAT I0T HAVE EVER
HAL,

It 1s & well-known fact that THE MOST LE-
GITIMATE and PROFITABRLE wny to MAKR
MONEY §s by manafacturing soma  prodoct
that 18 “NECESSARY"™ and ONE THAT CAN

A New Factory
Just Completed

N March 1, 1607, oar Foetory, which had
Jjust been thervoughly equipped and com-
pleted, waes burped to the ground !

Binee that time we have purchased the Feal-
Fstate aod have completed OUR OWN  Fac-
fory. It was finlshed oand In  complete
worklmg order om  the 15th of last month
(May). We have purchased the land and
erected  the buollding for which we pald
cash, All of the machinery s paid for. Meney
15 now needed to establish snles depotz.  After
this money 8 obtained there will mot be nny
ehiafes #old &t the present prlce.

A few shorea obinioed now may be the
foundntlon for o fortune of the much-desiced
income for support in fhe uokoown years that

T

MEW EKORNIT FACTORY, REWARE (BELLEVILLE 2TATION), N, I

BE FULLY CONTIOLLED so that nobody else
rrn  manufictors the same afticle. Look ot
Bugar (which la protected by n high tarll) ;
at Btandord O, the Telephone, the Telegraph,
anid we might go on and coumernte many
mare  monopolles.  THEY AHRE THE BIG
MONEY MARKERS OF TODAY. REORNIT
CANNOT DE MANUFACTURED BY ANY-
EODY IN THIS COUNTRY EXCEDPT OUR-
BELVES OR OTR AGENTH We own all the
patents lssued by the TNITED BTATER GOY-
ERXMENT to ihe Invemtor, MR, JOHANN
GUERTAY BIERICH, TN RUSEIA. Thess pat-
ents HAVE BEEN BOUGHT from Mr. Blerich,
and, ARE DULY THANSFEERRED TO THE
EORMNIT MANUFACTURING COMPANY and
the same Iz DULY RECORDED IN THE FAT-
ENT OFFICE OF THE URITED STATES.

are to come. We leave It to you I B would
not seem  good jodgment do toke immediste
aldvapinge of this opportonity.  Anyway, plense
wrile me at onee anpd let me know just what
you will do.  If It Is not possible for yon to
toke shares now, write me apd tell me how
many you would lke amd bow sson it will
e eotvenient for you to do so, peovided 1
will reserve them for you, As soon s I re-
celve your letler I will noswer 1€ WITH A
PERBEONAL LETTER AND WILL ARRANGE
MATTERR AR YOU WIBRH TO THE BEST
OF MY ARILITY.

BEMEMBER, I HAVE A QREAT AMaANT
THOTURAND DOLLARR INVESTED IN THE
KORNIT MANUFACTURING COMPANTY, and
the minote yon boy o share or more ln this
Compaoy we become CO-PARTNERS as C0-
BEHAREHOLDERS. It 1s for our mutunl bens-

Please Mention Popular Mechanicy
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it to watelh apd pguasd coch oithers interedis,
1 WILL RE GRATEFUL 1F Y017 WILL
WHITE ME TODY, =0 that 1 may know
just what won will do.

I Enoew you wili agres
have pDever bed presented to voor msoetice a
bitler oppartunity o mnke an ievestment
where sach large profts ceon e mode becanse
of the exclu=lvene=s of control and the grmet
dlemaid and the bow eost of the row malterial,
which s now almost peactically thrown away.
Jokn me in this Investment, amd 1 assare yon
that 1t s my sincers bellef that In the mear
future you will =ay, “That 1= the day I made
the most successfal move o my whole Bfe”

My Offer to You
While It Lasts

HE EORNIT MANUFACTURING OO A-
T Y 8 IncoFporated unider the laws of

Now  Jersey, abd I8 caploalized  with
GugiMe [ully pald oon-nssessable shares at 210
cach. It s my inbeotion at fhis tlme to sell
only o limited momber of these shares at the
par vloe of £10 ench.  Wa have paid casl for
onF Factory and all of the machinery, which
was In the majority of cases hailt fo our S
einl order. T4 Is wmow nepessary for vy to o5
tablish =nles depotz nll over this conntry. This
will take qulte a conslderable sam of money,
Ami thls is fhe rearon T oam willing Lo #ell
Phese shares b their par value. To my opia-
inn they are worllh much more amd just as soomn
e anr axles dopartments are In gond worklog
apder not 4 share will be sold at this price,
o' = fhe 1ime to get Into thls concegn,
wiich ha= alrendy spent thowsaods of Jdollars
in Linpd. Factory Building and Machinery., Yiar
will pet aquick resalis.  Every dollar whicls thae
Karnlt Manofnetoring Company recelves from
Ihe =nleg of Lhese =hares will e pub foto ik
treasury of the comprny and o=el Tor develop-
ment purpazes.  Ten dollars will Ty ope slinee.
Twenty doblnrs will boy two =shares Fifty
ibrllars will bmy  flve  shores. o lian-
dped dollavs will boy ten shares,  One thooe
sandl dinllars will by one hopdresl sbhaees, and
it 18], ATter ¥ou have Bonght ane aF more
shacez In the Kornit Manwfactueing Compaiss
vau may feel, os T g, that you bave placed
v savings where they will draw
and satlsfactary lerge dividends,

I shouldl not e o Wit sarpelesd I thess
shixres pald dividends as high as one hiabdred
per cent in the nod Tar disianl focore.  O99-
segquently, n fvw dollars lovested now In dhe
sharea of ths Kornit Mamofecturing Company
will analde ywom kn the foture 1o deaw 8 Fegu-
lar imeome froas the large profte of the Com-
piay a# they are earited.  The adlvldendda il
e pnbd semi-npnually, every =ix months, e
first of Mar anid Novemrber of cach year.  This
ix one of the beal opportunities von will ever
have present=l to you in your whaela lifsthmbe,
I have imvested o great many thoosand dollacs
In the RKorplt Mapufacturing Coempany, and
1 feel =are It Is one of the bepl investmeptz 1
have ever mades. 1 can rathfally sey to yon

with me that yon

regielar |

that I Tully believe ithai you will be more
thinn plessed with yoour lovesiment aed ol
vou will nmever e sorry. Hemember, that yon
pve here nn opportunity to beeeme Interesied
ks o Hrge Induoscrelal manalisctaring  concern
mannfoeturing ¢ prodoct with ae  exelaslve
monopely, which has pever DSfore o omnow-
Teetweed or sold fo thils couniry.

ltememlser, that it s by mo mean= an experi-
lent, ns It has heen saceesafolly mAbalie-
tured and acld fer over fonr pears o Bussin
al 4 laree probt, aod the mooufsctocer amd
invenior recently weote that the demand s
Incrensing every day beyvond the capacity of
thedr mamafpeiuring Taoille e,

Now i= the time for rou (o toke slvantage
of this magmilicent opporfunily o make nn in
vesioent fm there shares. 1 BEARNERTLY
HELIEVE ihat in o few years THEEE
HHAREZ WILL DBE WohTH FhoMa FIrTy
THILLARS T 0%E HUNDRED DOLLARS
epel on aecount of THE LARGE DIVIDEXDE
which the eompany will earn osd reguiacly
par eneh and every =ix months, It ls o well-
known fact thmt shores that pay 6ifdy (50}
tar dpe honddreed (100G per cont dividends wiill
f'l'".liljr!l' gell i the aopen market for 500 o
Elddp,  THE OUTLOOK FOR THE KORXNIT
MANUFACTUORING COMPANY i3 auch thal it
ez imyrosgible for the saroiogs to [ell far
short of these fignres, If the company only
makes npod sells two tons of Kornlt a doay for
the firat year amd mmde & poelic of only &200
peE tom W owonld Bosan oo proft of over sixteen
per cpnt (16% 0 Clee Oret vear. If this bosil-
megd were donbiled fhe seeomd pear, of conrse
thir eprplng capacity wonld donlde anpd ke
dlvhilends wanld b over (hiFty-tws poF econl
(e h, Promlpent and well-koown  Electrieal
Engineer= adsure e (hat thi=s product canoot
Lielp and = Bound to make énormons proetiis,
I wonld recommenid that you send for as many
ghares ns yon wish pof ance.  You. §n ||:'|;rr eiE -
wervallve oplbion. can =afely count on the Licge
carsiog vipneity of these shares, T will at ones
write you o personnl letter with foll Informs-
1hom, snd send you oar ilesceaced ook, A
Finameinl-Opportonity,” containing & seore of
photegraphs of the Kornit ndesiey, token In
Rudaip, Flepse et ma hear Frem v

Yours very truly,

CHARLES E. ELLIS

GOFA Wast 43rd 5., New Yaek Cily, N. X.

M. Ellis beaides being  President of this
cimpany, 1= alse Presldent of two ather large
aml  sweesssful companles, owning  abares
thereln valued conservatlively al over S250,040.
Me. Ells bhag ciber Invesiments in New York
ity veal estote, Bomde. =tocks: snd merigases
0 (he amount of boodreeds of thoesands af
dallars.  Any bank or mercantile agency will
tell youw his goavantee §s ar good as gold. This
I8 ihe suecessiul mian who wishes yon for A
Cro-pariner as e Shareholder and Dividend -
celver in hils eompony. Hemember, yon will Ge
Lusiness persanally with Me, Elbis in this oat-
ter,

Flease Mertlon Poprler Mechonicg
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If You Are a Quality Man

differentiate yoursclf. A high quality card always indicates a high
quality man, and a high quality man always sells high quality goods.

Peerless Patent Book Form Cards
are the highest quality cards, because they
have smooth edges and show no indication
of having been detached from book. Beauti-
fully engraved, they fix your status when
vou present them. Nothing better can be

bought.  Nothing finer can be made.

EEL ComPANY Vour cand represents yvour individual taste
FrrTRmem—— your degree of 1:|;||]Iun:, your business judgmentt
ni il i5 a sure :-1_1]::-'.!: nf '-'\l::ll.'ll" i ilibre.  Che AP men s
cheap eards, nfprl:&‘nl cheap houses and sell
c]:{-ns:- pols,

You owe it to your house; you owe it to your-
zell to use Peerless Patent Book Form
IThlu-ﬂﬁrd Write today for samples and prices.
retuched . .
Fram Book Carson STEELComMPANY The John B. Wiggins Company

MNotles FITTREY AR . ﬁl‘ll{' Iluﬂ.i'l.l"ll.l.filﬂ urers
ﬁmm Engravers - Plate Printers - Die Embossers
ge .
N L B 17-1% Adams Street, Chicago

LT T

AN RS W WDt s |

AP asaieiadd |Hotel Tuller

New and Absclutsly Fireproof

SEND TODAY FOR A Cor. Adams Avenue and Park Street
FRACTIONAL ADDING
and SUBTRACTING RULE

The Frice Is Uné Dollar
If you don't ke it=holler

Radieed Uled Uimss a5 liber of addisg ared sebbmarking $fraciinna.
Thosms Ve hedel work of howers in & Tow peonreds, snd the meuld s
mlwnyne the tlglel vaa. LI techinloal men; eoglnmes; draltsmsn
and athemagics] roriems skould oW Oma.

READ THE OPINION OF A COLLEGE PROFESSOR

*This rule b of wosebsrfol merrios I alll hranches of angineccing,
axel papecially o Uless Bn -|"|u||: Eed drafbing Separdimenia
Tours vard Lrily, Jupe 5, k. doEwssE,

Professor Machanlonl l:ru:mmr ng, VErgimis Folyiechnie InstiSuin.

IN'T THAT EVIDENCE ENOUGILT

Band fur oas tedlay.  Your maney hack
AF Ik lsm 't jusk what poa need, kel oan
nss greey hoas of the day.

: BURGESS & SAUERBERG,
3 44189 aatlander Blde..
Pipty . Grand Rapids,
Mich,

In the Center of the Theatre, Shopping and Bukioess Disrict
A LA CARTH CAFE
Mewest and Finest Grill Roam in the CJ.I,

Clob Breskisst..... 4k up  Lancheon.. e w0
Tahle ¢'Hote Dinners. . . ..~ 1
Muzic from 6 p, m, to I3 p, o,

EVERY ROOM HAS PRIVATE BATH
Esropean Plan—Rates: $1.50 per Day and up
f. W. TULLER, Prop. M. A, SHAW, Mgr,

LN =P

Please Semfion Populor Wechkanics

.
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How to Make an Old Home
Modern at Very Small Cost

THF.“ things most In evi-
dence in any home are
the woodwork, [urnis

ture and foors,

If these things look old,
shabiby o out-of-date, the
home cannot be modern,

Are you perfectly satished
with the appearance of yoor
furniture, woosdwerk and
floors?

1f you are not, you can easily
remedy matters yoursell—you
can do the work in ¥oir spare
time— it's Intorestmg, fasci-
pifing==th®expense is trifling.

You can mahe a pine foor
almost as beautiful as hard-
wirnd —you change old dis-
carded furpitere, making it
bandsosme and modern infinish
=you can change the shiny.
harsh, always-marred varnish
finish on any wood o the
proper dull wazed finish,

The " Johnson War™ is the
only way that ig absolutely
satisflaciory and really simplae
and practical.

Wood séeieg dry 80 quickly
that it is verydifficalt o apply
them evenly—they show lap=,
light and dark spots and rub
of—spirit staing and water
staing raise tho grain of the
wyondd.

Az for

“warmizh siains,"

stain and varnlzsh, they pro-

uce a coarse, out-of-daw
shiny finish and anyway war-
nishing requires expert hand-
ling=—=uch preparations &l
the beauty of the wood be-
cause they are too “thick™ 1o
peneirate the pares and they
Are a4 constant source of care
and expense—ihey cannot
wear well because every
seratch and scrapse takes them
off the surface,

Anyone can secura the best
resulis with Johnson's Wood
Dves and Johnson's Prepared
Wax,

Jehnson's Woaod Dyes (in
14 =hades) are really odpes=—
they do not coat over the wood
—they sofor it bocause they are
o prepared that ithey peaseirate
fhee pores—ihns they accentuata
the boautiful groin of e woed
and give an uwnegqualed riche
ness and depth of permanent
tone—a perlectly even texiure
which will not rub of,

Then right over the Diye,
you apply l]'nl:m:nu.'u Frepared
Wax==gimply rubbing it with
a cloth and you have a mod-
ern, subdoed., lustrons and
enduring firigh which ¢annot
b proaduged in any other way.

This Gnish i3 easily hept in
perfect condition becaunse it
does not show seratches and
heel marks like varnish, shal-
lac and hard oil, and when a
place becomes worn all you
have to do is rub a livtle Joln-
son's Prepared Wax over the
worn part.

But dan't expect to be able
to do this with any other wax
becanze Johnson's containg 20
per cent more of the hard, ex-
pensive polishing wax  than
any other similar preparation
m—=n it Covers a blih more
spuce—does Dot get soft and
slicky—does not catch dust
and dirt—docs not show ro
waxed spots and can be
brought to the most beautiful
and lasting poligh with the
least Labor and expense.

Our book tells the entire
S1Lory,

For

JOTNI TN

Fumiture
Woodwork and Floors

This Book

HIS 48-page book
shows you the easi-

est and most eco-

nomical way to make and
keep wyour home really
beautiful.

We will giadly send you
a copy for your name and
address on a postal or on
the coupon below:

Address:—

S. C. Johnson & Son,
Book Edition PA-G6, Racine, Wis.
=Thd Woodd Flalshing Aduthariice™

Johpssm's Woasd Dyia fof the astlstia
enloring of womla (18 sbaades), helf-pint
rRpA 3 renikn, pint oane B oenis,

Joheann’s. Prepared War—B and 250
pakairen ani large slEs capd. Babd by all
deubers ln paint

7

#,
" ;fﬁﬂ-ﬁ

Send This s
Coupon 4 suine

For the 7 Qo g

By your boolk
f =T 'FI'Jr-lp-H Trewt-
megt for Floors, Wiool-
# worls snd  Furpbture®
N J Thin imvoives oo oblige
oW~
#

flos on my part

F O Name. it arrraraianas
s,
Fooneaa sEaiEaAErT=rTe-ryEE
'y
f 1 sEraERARIAAEEe A EEE
s
f amEEmEE T e s E rmmae cma s B AR
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HERE [§ YOUR CHANCE 1o
Porfleolars free.  Addee=s, F. W.
field, ol

JI!I biialnegs for yuurself.
Ostwabd, Box 114, Bay-

“Want' and ““For Bale’ Ads, § cents per word. payabls
in advence:. To insure ads. belng inserted und.q- pro
clnagifiod lead in the -ﬂ"-ﬁ' imsae, 8, muat resch this o
not Inter thas Jusae 1.

AUTOMOBILES

AUTOMOBILE SCHMIL—Chleags  Schoal of
the origiosl automobile school in Chicago
and Ofiy gradidaies he pasl Fear, o whom we refer upon
request,  Aotomsobile swiess, prospective I.luf.'l.'n amd yFoumg
men weantlng © become expert chaufeurs will save n grest
deal of money and & lot of worry by studring the moechs
anigm, care aod repoic of gasoline satomobilles in oor shop,
where all parts sre open B0 you CAE Bee how [Roy &re
madle, apd bhow they operate. We glve thorongh and F e
tleml  instrwctbon.  Competent chaufears  sopplled.
drese Chicage Bchool of Modoring, 1488 Wahash
Ave., Uldenge. TIL

FORD BUNADROUT OWNERS.—Yon can make a hanid-
pome ' Roadsier™ of soaf ear with our Fomblbe #eat sl
irunk, glags Tront, I'IE'F' fenilers !l|1'|l liepgs hownd ensning
boards, Fulibing L, JIIH.HI alasl, " ete,
loge, Avodld spring mash, Order now and save OBy
Auto I[rl:rull.dln[ 1.1.1.. Clhleags, 11,

REBUITL.IY vonr caf Inia “Oentleman’s Hoadster™ We
npake latest =iyle homls, raillators, tanks, fenders, ““hood
bmehes,"”  glass  fromais, fonilile  eeate  and- trenks, #le.
Twenty mer cent Aaved., Your old car pe-deslgned free,
ool and dash ountfits for 03 amd 04 Fesd. Cadlllae and
Winton In stock. State vouar mesds for catalogue,  Aula
Hebullding o, UChleapo, 1L

Dept. H.,

TIRES—RETREAD IZ'lIIi RET'AIRR THEM yonrself witl-
ont removing thens from the wheel, Kracker Tack Yuleai-
ixer Compnny, 1117 DPine St 5t Louls.

R BALE—Locomobile Sieam  Hemahont, Ieather top,
FKelly geseraior, Cheap, of exchange for Orsf-rlass motors
eyele, K, 5, Bechtolt, Germpmiown, Oklo

WE

Hugey,"
yalnreelf,

CAN FUBRNIEH any part perialning to the “"Aoto
Elfmxinate ithe unpecessary proflis by buibdiog it
H. Brothers, 76 45l Courd, Chieago.

AUTO BUPPLIES

FORTUNES AADE oo o town Jot rolsing New Haybrid
berrles.  Ten cents for bookbet telling bow. H. O. Wnters,
Plexeant Yalley, Cal.

A NEW FIELD Fole MONEY MARKING. Put your
miuney i o new coumiry.  Invest it ie farns of feale londs
In the Dekotns, Mootons, Idslo or Waslilngtoin, alomg the
Faclfle Const extenslon of the Cldeago, Milwaokees & St
Faul Hy. New towns along this new Jine ofer exeellent
apwalngs for slofe=, bolels, (rades aml professions. Sewid
for  fres alescciptive  books ool folders. F, AL Mibller,
General PMassenger Agent, Chiengo.

BUSINE:S OPFPORTUNITY.  Practic al, ap-to-date;, all
aronml planing mill soperintemsdent witl ;U}.[H:uj o get
into o goosd proposiion by weitlsg e PO, 660, Hnern.
mento, Cal

A MAN onm Invest SH.00HF In & growing hosioess theat
will el him L5060 fthe frst vear.  Eleetrical.  Address
mige [mlay, Charles L. Corder, Morion, Indiana,

BOYE Biving in factory downs con make
seliling cleaming sap.  Heelpe for 25 ecnis (ealnk.

hig momey
LTI E

dress, G, D Cooper, Corydom, Tows,

WOULD Y007 lke to -.:;.-_1.'1-}"” living and foriune
from the polden sanils of Alaska? aF [lan yom enn,
Heml  for hooklet, Alacka ;!l!._-_\.rl-llllj'ﬂltll a1 Gloks Block,
Bentthe.

GO GPPORTUXITY for actlve man with 8103 to
1.5, to learn cement comsteneilon, secwre Interesi and

tseromne  soperintendent  of
compeny. Htesly posiflon, gomd salary,
PFhilsdeiphla, Ma,

Inrge eoniraciing and  Tealt
Foatodllce Fox 114,

PATENTE FOR BALE

MY INVERTION INTEREST= I||r|n|||'||r|||!ﬂh-l anil asery
af party Hoe telephones, V., B, Geesn, K. 2, Galva, TIL

THE WONDERFUL coming ballding material—eement,
Interesting to nll. He Informed.  Send e for rll|:|1|1'll.-
mipy &ndl preminm offor on grest monthle, l.rnl per
vear, Cemsnt Era, Modadnosk Block, Chileago, 111

I|I

PATENT ATTORMEYS

Gel pelens Before ondeclag.
g, 080T B. Haleted Bi.,

GLAEE FIRONT for all cara
i'atnlogie on Fequedt. H. 3. Roa
Chicngo,

MOTORCYCLES

In goul] Fuanlag oriler,

MOTORCYCLE—Wagner, 215 hj,
Badrlfice fop

T less (han 200 nelled, Good HEN ellinbeg,
50 7, E. Edsall, Mlchlgan Clty, Iad.

2.HP., ZCYULE
walor-conkeil, F25;

camor  engines, sir o
Larger slmes for anio

Bleyele  or
castings, 5.50.

fide, Renid #tanips for pleotod,  Allen Alodor Co., 11th amil
I't, Lolws Ave., dan Franclseo, ol
BLUE BIRD MOTORCYULE., 4 hp. pracitieally new.

Lehip., portalile gassline englne.  Wrlle for partico-

J. AL Dull, Blrevepoet, La,

FOR BALE—Fine maborepelas
Tkl Ht., Chleago,

COLIMBIA MOTORCYCLE;
B, H. Abirich, Orange, Mass

cheap, L B Bates, o8]

excellent conditlon:  $500

BUSINESS OPPORTUNITIES

DIN'T SLAVE FORE OTHERS Reap the h-E'I:I'Eﬂ.tI fﬂl'

ureelf. Fortunes made opernting automatle pt'unF

g mochines, Omr scale speaks your welght, Wit
Tnlking Hcnle eiceoior.  The Unbted Yending !'uTm:hL'nr: .,
A28 Caxion Aldg., Cleweland, o

g-'g-

MARDN, FENWICK & LAWRENCE., Washlngton., D, O.
catnblighed 47 wears,  1lostrsted Booklet fren. Highest
referenors,  TeriA moderale. In:r]lq.:-n: porvloe.  He care-
i.ﬁt in solecting am attormey. Don't be misled by free

B,

FATENTE-IT. W. 'I". Jemner, patent atiorsey and me.
ehanbeal expere, G604 F Street, "Washlagion, D . estab-
Tiehed 1888, I make free expmlpatbkm amd reporg If pateng
eon B Bnd nnd exanctly bBow iouch 10 will eost.  Bensd for

eirenlar,

PATENTE—The Popular Mecksslcs Patent Buresu reo-
dere efficlent serview. Following letter Is dated May 235

1T :

Dear Blre: Pleasge allow me 10 acknowladps the recelpt
of yours of the 13th, Il:z oficlal notlee af the allvwance of
my applleation for patent om Paper Cligs. 1 wilah o =&y
1 am highly |rll:|ﬂ:d. with the effickent manser In which
you have sttemided to my Interest im this matter. aod that
e drawlngs snd specificatlons wees far ahead of my ex-
peciatioes, and thag If T ever.hovr any other ||'|'\-:-|'|:.;l Ih:r1ﬂ1

o

Jom B o B T beg o femEmals, WIN‘I’-‘tm“F youra,
Arter, 439 Malp 8, Copnesui, O
Write for fres Booklet, “What to Inwvent.”  Addresa Po

mlar Aechanies Patent Forean, 2235 Washipgton 8t, Chil-
CART
—_—

BUSINESS DARDS

EVERY ENGINE works bettrr when packed with **Eo-
Feka Packing.” Your deaber will furndsh [t

.00 TO 210000 YEARLY ensily made 16 renl eslaie

hsinss Mo enpital required. & tensh  the hosipess
by oall, #ppeint rou speclal representative,  asslEg ;:;-l
I BIEEESE Valuable book free. The COpeed Co.,  15EZ

See pur other odveriisenseni= fn

POST CARD BUSINESS, profit.
Write for fren bBook, “‘How o
Carle"™  Hianley BMocgan Co,

arnl.t-rr A WHOLESALE
ahle. Few dollars cesdded,
Make Mouey Witk Post
S04 Vernca Ave., Chicago,

MAGHINERY FOR BALE

Firit SALE—Engine lathe, l'rr:lnfu Gy o, takes 26 1
between eemters.  Complete with 1 set t'hu% grrl

eat nll size threads, 3 to 40 im
dress L. . (rammes & Sops, .ﬂ.]l-ruwlrn. s,

FITMPRE!  (H Every
Factory use,  [llusirated Cataligos Free,
i1 N, Third 8t Fbiladelphia, Fa.

.
#5F

Deecrlptlon—Bnltakle for Home and
H, E. Trotman,

Plewae Wention Pllplr!rlr Mechamirg
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FOR SALE—Complene #efz of eapting for appossd matbors
ar deeylinder, vertical, water or pleosednl. Comet Solor
Works, Modison and Canal Sts., Chicngo, 110,

DYNAMO—S0 1t., 114 volt, Westlnghouse, for gas englne
power, with switehboard, complete, 15, Salinevills a[g.:u]el
& Machine Works, Salineville, Ohlo.

ETEAM EH'I]]-IHE—I lip., lLorimentsl Blde  érank,

" L, 1phe  midar enstin dndshiel, . Ix2 hLord
aonial oscillating  slenn nu,g']u.rp‘culﬂnp_ hﬁm E: i&n
Irbed engipe, $13; countershaft castisgs, 9-inch NECTS,
H.?TE: Inthe castings, G-inch, S200: verloal, hp. =team
engine, ] H enpine, $18; steam Lerblne castiln
E-lid:, 1.3'[!; fimlabed, 7 water moler castings. u.j“:]n::
1.50; fimlshed, $3; yacht connom castinge, Tle-lmeh. baerel
rags, EF;  fniehed, #5; yoeht eanbon easings, 14-neh,
borrel brarss, §12; findshed, $16; wachl conoon, 1E-paoge,
bregch-londer, secoml:bond, &5 castings o balld @ meeking
drill ont of n post delll, #4i;  aerell saw attechment fur
Welneh to Ui-ineh Iathe, £33 Salloevilbe Model & Maochles
Work=, Halinevile, (i,

FOIE SALE CHEAP—Complete eqolime . .
ohilne ehop,  Milbers, Iu.l:l:l.-m,l:I plu.m:rll:. I;llmli‘-‘l'r M-.- :::.':
chines, rndinl brills, dreill presses, ste,  Alss 18x42 Corllss
englneg and i lor of othees, Lol #izes, lers, pomps.
empressers, efe, The Adanss Machioery Coo, 400 Azklind
Bliwck, Chicaga, T11,

BETEAM AND PFOWER PUMPE, oir compreseors, b,
e bonght, solid. exclanged.  Wrelle U8 Four wanis,
We will smesfy. The Pump Sbop, 3@ N, INsplalnes S50,
Chienge, 1L “I'rl, Momroe Tk

-0, GABOLINE ENGINE, %i5; weter cooled, harl-
eomfnl tppe. complete with  eleciric  lgolitfon  spparaius,
fne and water tamks, 4%-inels bore, Gdneh streke,
sxd-lnch Irom puolley. oew engine.  Bargonin for dmoeelinie
sale ondye Colborne Afg. Co., B K. Indlana St., Chleagn.

MW,

s e =

Fiilt BALE—Now, Mo, & Parfer ru-n::w. B4, Meslel electris
ear motar, .75, Ih Lacker, Avalon, B,

FOlk SALE—Fost boring mechioe:  nlso ripssw amld
table. Cheap. G613 Coss Ave., St Louls, Ao,

NEW 4-INCH BEXNCH SPEED LATHES,
for Togfpower,  Biresg  consirietlon, 80 eacl,
Bohafoer, Dox 124 Maywonl, 101

I HAVE & 7-liofrepowed Meoflogs Maklbe goasollne en-
ghue with full eqidpusert, oclading coll, Dattegples, spark
plug, allers, Gdope cnps, waler pump, csrbarelor, soapling,
sinfing hox, sbhaft gl propsller wheel; alse reverse goar,
This ouilt I8 brand new aml has never Been sl ool
qusl abour ENNF pwo menths ago, Al 1 I nm Bor in
a poalthbon €0 fit up a boat = will sl the cuifit on abore
deseribtual for 002, or withowt Ehe reverse gear for $,
W. J. Bird, 11 Raymor St., Dedrole, Mich.

AHP., Zuylmder, afroeoobisd mator, ¥ type. Xearly
new. H. E, Burlingnme, [ Beidwlng 58, Providenss:, B, 1,

DHMES, TOOLE AND 2I'ECIAL MACHINERY IMESIGENED,
{‘l:rmEI.rb: shap drawlngs made, 216 Tobon Matboal Dank
Bulldimeg, ColimmbuE Ghis

NEW 5S-HI"

—

Easily rigged
Cherles

= ———]

GABOLINE ENGINE. Bultable for  aiidao-
mwobile, marfne of sfarinnary perposes,  Comgplote, Peady g
run, £15,  H, . Hickenbrmbe, Ripley, N, Y.

FOR HSALE-—£et of porely findshed castinge for 1% lip.
Llewele modor, Inclwding bushings, valves, valve springs.
f*eiee, 15, Heory Lech, Sooth Ucapee. M. J.

PO SALE—2-hp. marine ongine, $17.  Aiddeess, Boy 159,
slurshalllown, Inwa.

FOR #ALE—11w, 24 7 pmd Bebhpe gosollne englnes,
threw nlr compressor=. g kot of donbl pomps for Gelt delve,
ot of tool steel, all slzes of pullevs, chisels.  hamneers,
itrille, mlr drills, pnemmatie bommess, 1. ", Schalz, Hox
176, North Chicagu, [

MANHINERY <Don't bur nn grinder umtil wou get
our catalbsg.  Chollenge Machine Co., Fhilalelphin, P,

MANUFACTURING MACHINERY

SPECIAL MACHINERY DESIGNED—Your eas dievel-
aoped, drawings meide,.  Bex 1204, Paterson, N, I

WE DUILD all kinde =pecial machlnery, models, dles,
experimental work, roaghly equipped to barm owt wor
aun ghort notlee ot renponable charpe.  Seml
esllmatee om  comiraets.  Prompt atientlon do
#orichester Maclkine Works, Portepester, N, ¥,

drnwings for
Inguirles.

LIFE AUVTOMATIC AYDRAULIM: RAM,
by waterpuwer.  No altentbon; oo expensel 2 feet fsi] aje-
vates waier S0 Teed, ete unrantéddd,  Catalogue free,
Life Bom O, 2151 Trinity Bullding, New York Cliy.

WE WAXT o manufacturing, d BEmny .
ning, susting, Nﬂiillf' hinvre l“ll il.['E:\‘:-I.llur:u "’rﬁ' m'.".,'ﬂ-
facturing patent  articles, = al machinery, toole, I
metnl work s &ll ke branches.  Lel gs deve your ldes;
gel vur estimate; f mode In metal we mh.:ﬂ.e it Na-

Mumps waler

tional Hismplng & Elee. Works, 167-168 Heraan
Lhienge.  Hop I:lf![ﬂﬂ mil on p. 120, I B,
FOR SALE -

FOH SALE ar exchonge, one 14-hp, ]
Hﬂgjimﬂﬂ-t Fo-lght 100-vole dynmmo, :_;I"wt“-. |1||.r. o, DSt

FOO0T pEe pat
faili} rumni I 3 : : 7
Colnmbus, m“fﬂlﬂﬁl ool R, Ameriean Mublishiag Co..

COPYRIGHTEDR BOGE Mall Ora
Falnlnnd, 406 Trls 2o, m:’"?kn__;: x, If‘h 20 cents.  Emil

i SAVED f2 MADE IN BHAZING=0L of pew
I, steel, Bpange, Copper or Heass, Bow mm“ﬁgﬁ.ﬁ
'Lhrugmu.d. 105 perr Ih, L‘.I|er|.]_|r Heak Welalng Uumipoursl, miv
per b, By mall, e extea per b, ALl compoubds guneantmed,
Uuniilsys Compound o, 6 Avery Ave, Detrols, dakh.

ABOLTE 125 SINGLE DECK TROMN OALLS for ol
brlek; used very sliglely; goud as new; will sl |:H:{1E
all of them. For poeticilam nddress Bax od, Liberry, Ao,

PO BALE—3-hp., Seecpassenger touring car:  donbie
appised englne, umder bonngr, L H :
illilom, 'Husu; Iglumlamilmll.:':eh-f:" Cdrdve; i exeellent con

Fuok sSALE—Bebastlan scrow cutting cngine |
= nthe, [F7
=wing, 457 oitween centers, givnl ne u.-rw.lquwu-lete with
all parts, with foob power of countershafl  gs wamtoil,
W =1 ot a bacgein,  John 0 Brien, South Beod, Dol

MAHRH MOTORCYCLE, $i0, L. I8, Faker, Salen, hio,

FOle SALE—Oulcight or mopally, improved ok snd o
patent applied for, I, . . :
Lous _I.,||'-_-||:\!:.!:.I‘|.,_'CI l.-'.lluL!'l-. o IJ-IH'" FPocigy Electrle Klg,,

FOR SALE—Wialter meter with 12-dnch 3
learings, intorclinngesble Jetn; ’:-Ci.-lntct ;1:F:Inlhﬁ.:ﬁ:;ﬁ
hever been usml twk IE I a trode;  sal chicnp.  Foot
aver =eroll saw, 1L C. Lauer, Evansville, Ind.

FUR SALE—& perfect lisl
alil Feslaamnis; lmuuf:ed ulﬂt;;rﬂnh:gﬂ::u;ﬂflﬁﬂf& ?tpﬂ:
patent; $1,80 eash,  Address A, Dow, Wooster,- Ohin, |

FOIR #ALE—Twelve mllliun feet of hard 1 :
:::mlrrﬂ:: 1#::5 M: Euwrn:il-lu-dqre nnw'“un"u”.?'m'?é'.'f :::Iilﬂl:
En mereha L | 1 : t

of lumbser, AL for $24,000, part cost & bergain o gicet
ome.  Addeess AMetiindy Hordwos] A1 Co., Trevag, Tex.

FOE  dalE—buvseley Walch Lothe, Ineludl cHanler-
:ll;u::.ﬂlilfh;_-lnmlgu uﬂn:L |I-'l.“H.' Tu.ﬁ:'lu: 'rz:.; ]1_.?.- . Wil
i e, voe-Inclh spark coll, 12, Al im -
dition.  Einll Henry, Peren, 1L ¥ gond o0

File SALE—The Dunne Tolﬂlnhurw Exchange with [rs

farm Unes and phobes;  two posltion board, The stock 1s

. o mammnfaciure,  Hee the plant or wid ¥
Iswmie, ferry, 110 L 1 v A

FiME #ALE—Une new d-oplinder, dopele ani R
20-hpye aluminum erank  chamber, wE:EtuEmﬂ-:l 'thr‘:“ﬂﬁi

renin foF some

anritireter nnd o leaehinl. el -
Mt o .ll'll.l'l.l"[.j?. HERITE rice, g40. . F, Sparks
PR BALE—Oue new 03, 0, 1le-Y. Fan, Box 1os, Dhg-

ik, THals,

FML SALE—Flsber lypdroulle  Press,  compiel
] v e wiih
iracks, track asmi all uttachments; slze of block, Affimd 1

Imehes,  “"nehine s been useil s ghom yogr: 1
$1,000; wlil be eold for S4d.  Johi M Gresne e
Il Philodelpsia, T, o Rl L ol

KEROSENE  aperates  gosoline  eogines  when squlpped
with nm Idenl Vaparizer,  1*rices anil LH.I.'lI.t"I.IIIlR:q _[p Il
Vapirizer Co., Hox 288, 8t Josepl, M,

Fiblt SALE—Gent's wateh, mover m=ed, post B0, for §IG:
SA-Th amech  potferns, §5 O, Nuon, 2136 Michael 'F_Ilh
imelnmatl, Qo o

Fillh HSALE lflil:.il’—lt|1mmd|:|m:|li|.u Fine Pleonugr kb

Umtfe.  comcert slee,  welmg Sdnel dlameter wex  recueds
auRting E1 to &1 exch: outlt cost mesely SW6: will sel
for best affer. -t

Alsn Tor s=ale, almost npew [Dpeizise §

Three Stereaptbons aml Moving Pletigre Mncl:.lln: ntrnll JL:::-,
plete outit;  Twenty Holted Peaneg  Maching=; Steam
Bodler nedl  Emgiee:  Nickel Ploting Outit; theee sornes
tdlibimg 1= at Tuckerton, 5. J.  Weite for fudl [ FLen-
lars of ony of shave, Arthur N. Bosdhirovd, Newhoegh, M. ¥,

Fibit #ALE—A dx3 Haowkese 0lin onuern wlil al slnte
aftachinent; pood B K. lens:  priee, EI0. IJIL.TH&.“
Alevelnping  tank ond pacresit leme, 150 evien, 0L FE.
Mesps, Grove Uiy, Pa

ONE FFATR supplemenisry auic springs for 32w
EIG, X, I0. Just, 0156 W. Gepeses 1,.,?,,1:'\:rw_ N, IE", ear

Plenee Meption Popelar Meckanics
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FOIL 2ALE—Lioeman tools; Hieavems climbwrs, siraps,
boaly bell, #afety, connecters, pliees; cheap.  E. Fo Hee-
rlek, 554 E. Bth St., Erie, Po.

EL00 FOIUNTAIN FPEN., Best pes mmade for the moner;
cal i useld for pears; pestpabl for 250 (colo.  Alesander,
I%, 41, e 255, [Nitsmom, FPa,

ELECTRIC GOODE that give satiefactlon; seod sty
fur catalog, Kelteman Electiric Co., Toledo, Oldo

FUOR SALE—Siram loumdry in good county sest towm:
muchinery in firstoclass condition;  will pay you §o swripe
for price and information.  Addeess Morrow Bros, Osage,
Towa,

PPRINTING PRESE, 1ux12, 25 fonts type, owesyiliieg Tor
emall Job oilbees or yoor own preindog:;  esed ope mosibhg
cost $172; sell for §76. Stahl, LE1 W, 36k 31, Mew York.

Fidlt BALE—Interpatiopal Correppomlence School railronsd
engloeecing  ooiiFse;  veby cheap,  Coeale, 131 Cedar Si,
New Havem, Cosn.

MEW JUMECG gas barner glves a dibcanille-power lght
and exves anefourth the gos; doos sway with thag blue,
hissing llame; I sllver. Hinker Hros, Sapply Co., Sl
Fluyd 8He., Sta. G, Phledelphin.,

POl SALE—A& folly equipped machioe shop, at & bars

“FOIt SALE_Steim sotomobily in goul order, §195, Cas Kol | Pructlenl Englpe & Machine Works, North {hi-
ale, 181 Codar 2., Now Haven, (onn., L,
TONE OLIVER TYPEWRITERL Mo 3, In excellent comidi- AUTO OR MARINE ENGINE, machined parts for m

tlem, lhe B0t write unless you mesn business, ond ;:u.-!-l-
tvely no exchanges.  Mopey orider for $250 mkes fe. W, O
(apaham, HIEshoro, Ky

FiH SALE—Cheap—Cawmern, 'vemo 8r, goewl &8 new,
ixh; made by Hochester Optleal Co.  H. Clyde DParrieh,
idi. Harringiom, Mess

Furlt Sal.E—Laandey Machipery: onme -kp. holler, twa
25D waslilag macliiies, Z4-loch &iractor, ooe combBloation
eollar, cufl pmd s FRener, ane by Eromer. A11 in Hest-

vlaws shagwe,  Bagghaln,  Schock, 4110 dlve &b, 35t Leonds,
Missomari,
FiilL RALE Complete  Plomliing Coures in 5. Louis

Trabe Brhool for §75, if fnken nb ooee.  George Adber-

TERLE, Soamnnsontle, B0,

FOI SALE—Gent's waleh, never used; ot gA0;  priee,
10, Uhas, O, Nuom, 20 21, Michas]l Br., Cincklnantl, CHhilo.

FOR SALE-—<Laily pnd gent's tandem, in ezcellent com-
ditlon: mew twospeed cosster brake;  wheels and  (i5es
few,. Thi fArst cheek for 25 takes L. hiner Evans, 414
aynes Bi.. Iayton, Ok, .

FlUE BALE—=Five-passenger aule, withear englone; chreap.
Arthue K. Balbentine, Bomerville, M, T,

Ful SALE—Oatrlght or on eoyalty:  U. B Patents
1205 pmil TOZ490, eovering a donble holt =afety dvor bock,
A lever connectd fhe twa Jock holits In 2och & mannes thak
when one §= locked fhe olhef cansor he looked ol the dret
bodt is unbocked. Only one Eeyholn to each lock '|.Il||!|:. A
fixed stab key prevents outsklers locking the bole. Mo gos
Injeciimy or IL.-_-:: |;|.||:h_|-|1p;. Ia peactical. For further fnfor-
matinn sddress lin Berry, CGealpshorg, 11

FOR SALE—Ome 1007 model 11 White steam generator
mndl Wirwer: Al comditlon; nearly mew,. W, T, Shoemaker,
416 11"" e Bi., Elmim, N, ¥.
““FUOR SALE—Locomobile Stesm Hunaboot, Needs slight
repalr on boller, otberwise pomplete; $145, R, O, Lemon,

Waolf Creek. W, Va.
:i!-te-m Engione, J. H, Hirt,
B,

FiR RALE-—{heap—I1-hp,
iS4 Berlin 83t., La Crosse, W

APPLE DY NAMD, nearly new] friction drive with gov
PETIOE; valtg: EI0: mo trade. I L. Wilson, Fostorin,
i, _

FOR SALE—a4yxdly Ansco il pockei camers, with
lenther carrring E-ﬂl-h:h el mestnl EFlpnl, with leather
ense;  Allvlsia  panornmn, AtGxd, wilh leather carrping
caee,  Aiddeesa O, F, 8., Lock Hox 145, Maywood, TIL

TOMPRUMIBEL STEER LAURCH FOR SALE—25-01,,
standing top, S-hp,. 4-cpele engine; me-mon oenbrols #pEsed
10 mies: ron ope sepsss,  Foll deseription amd peicd on

west, A bargnion If (aken scom. G o Frane, Oilawa,
Iiinnis

Filt BALE-=Interpationnl Correspomdence Sclioo] enarse
in Bookkeeping; mever Ewen nused: cost $61L.E5;  will sell
for &0 cask.  Address Tos 28R, Mariettn, (hio,

Fist =ALE—At & horgain, -.-1;|]|_ Ewunlu. ]u.l:-r-:l:lﬂmn-dl.%rplli-l-
tol, &% b 1, almost new, and ose Bievens rlfle. rlia
1'::- ucunrfpf{;-u. anil prices ‘9 ¥. L, Eremnle, Conberspurt,
Pronn. .

Ot BALFE—Wirel Telegeaph scts, aml parts ma
I:H'Et “ﬂnl‘l&[ml‘iﬂﬂt:“ m:]]nuqm hll'llm. e an Inch. W. A
Sirut & Co., 105 Belvedire 8t,, Ban Francisss. Callf,

Filt RALE—A Z-hpo stntbonary gaseline engloe,
gakn for & gubck buver, B, Ao Frear, Tfhaen, M. ¥,

CHEAP—24-hp, Lamb marlne englne, complete. Zool ns
new, at half e, Termast & Monahan Co.. Oskkeeh, Wis.

FillE SALE—Dne L. pnmling cogine of marine trpe,
evmplets wlih Ep.!llldnrthrﬁmp Zpark Cofl, earbmeetor, bat-
torles, plpe oompecibms, wire, swiich wolimeter and blow
name SWalveless,* made by Wrlght Maotor Works;

A har-

e
goanl dithen. Flrst m geier or drafi for E21 tnked
it .a.w"u Fred Heler, uﬁ’ﬂn F Bt., Livingston, Aomt.

FOR SALE—Indneton Cefl; inch spark;  with Enter-
ropter, condenser and brass terminals: complete, §.0R

i, B. Meghe, 1164 Makn 8., Houston, Texss,

NPOIT, Fil CONDENSERS and Levden Tars; not half
1e:-'|t_‘rlﬁnr Elgh-claga fall!  snmple Tor De stamp Alnr=hall
& Evglapd, | 0, Box 377, Newnrk, M. J.

FOlk SALE O HEXCHANGE—Automobils

438 alr-eouled wertleal, dervele emgloe; el flnklsbed exeept
Hrwheel mwl connecting rod; priee, $10.  Alsoe ope 12-tube
voll radintor, posd ss new, $100  Louds Splict, 106G B0ih
Ave, Alilwnukee, YWWEs.

BALE OR EXCHANGE

FOR BALE Ot EXCHANGE—Dme -hp, alagle-oylimles
(Hils Anie Eagles, with ool earbametor, l|L1I|'|I'II|II|‘. |'|III||HI
e, perfesl oomllithan: g0k Box 828, Dowisers Geove, T,

FOll SALE OR TRADE—2" Hulimkerl® Coll, Wil trode
for 25 lbs, of Noo 20 Dk O, O Hobsrt Watmer, ©7 B
Alaln Hf., Botte, Mont.

FOlk SALE OR TRADE—Z pew Fhore Sclar Hendlighis,
T mibrror pellector, large sl car lnop, Ffor 2 34x4™ §nner
Pl 220 Oakler Blvil,. I'-.'Il'u'uu:ll._lil.

HALE R EXUCHANGE==1L. . 3. Mechonieal Englnecring
Coures, for serew cotting Inthe or §40 enslk,. A, Henolng,
Maox 141, Kenosha, Wis

WILL EXCIHANGE an Edisom Standard Phomigraph, 1700
records, Beaptifol violet bhors aml erane, gusrsntesd new
sl firstoclnes, for o second-hond metoreyele; a loml, clear
maching: For fortber detnils mddress Riclheard Yon Fleet,
Hartow, Fin.

SNAF SALE—Set (4) Artillery wood wheels, 238x3% with
rims, fromt aml rear axle ball-beaclng. chaln 8 0, 4Gl 9™
Dlamerd, all pew, for light tearing oaF of heavy runalsont;

W oensh, Ottt Lo Schaefer. 0232 2406 B, Milwaokes, Wik,

Fiiit #ALE (0K TRADE—=L motor, £5; 1 Erownls came-
et Mo, 2, B2F: 2 polls dilm, 40c; 1 New Depaciore motor,
®1: 1 eonntershafs, £1.80. T will trode entire ontflt for o
Mo, 0 Foliling Pocket Kodak or eell for $46. . 4. Gardner,
535 fak 8., Hochester, N. Y.

FORt SALE DR EXCHANGE—Compleie sef of Tosen-
halie Spanieh Teaching, 10 tandwmely bound  ooks:
Er i, Ofd ear-[Hece, FooOfEE; Dever n ' -
some cake for macklng and books: cost 50, WL ‘sell for
g0, I J. Walker, Betieravia, Callf.

Eear  and
eprings, at hergnin. Alse dxB d-evele englne. ldlresa
_ﬁmeﬁnn Fob, Co., Calumbuoae, (ihio.

Fiit HALE O EXCHANGE—FIme mdumfed head of
Focky Mountaln Blp Horn, £330, oF egchaige foF Tarloe oF
statlomary englne or lathe, ‘Thess beads are becomiag
vory rore. write deseciblng what yon hawve,
Peterson, Nighthowk, Wash.

FOR BATLRE OR TRADE—Printlng press and type, Bxli
O, Ward, 20 Arther 2t., Binghamton, M. Y.

LAUNCH AND STEAMBOAT MACHINERY

SAFE AND BURE, therefora BOT gasalins, Economical asd
Inng-Hyved, therefors STEAM. Nothing complicatead or uneertain,
Hullt to order to meet comditions, Osmalogoe frec. Marine Tron
Works, N. Halsted Btatlan, Chilcago,

PLUMBING MATERTAL dlrect to comsamer ot less than
whalesabe prlees, Welte foF @faleg.  Johin Hardin O
1 Century, A5E Cedtage Grove Awve., Chicago.

WORE deme In amd omt of fown. Patterms and models
made of all deseriptlons. Wm. O Kouth, 20 W. Wash-
Imgion B5t. Chicagn, T

BLATGKEMITHE

@000 BLAOKSMITHS are staroe and bat fow arning tha
trade, And the smith come= first of all professions  or
traden,  The smith most smake the tools ficsl for all, from
the surgensn tn the safe blower, by asing Toy"s Treatlse
on pew =eels, eEplalning bow to work them, wlth 75 new
methols for working all AiMenlc jobs. Tem cecelpts  for
mnking Four own cosnpoimls for wellding Aiferont Eimda
of mieel walld,  Thermite welding folly exnlained; also
twa ealoped tool (empoerlsg charte.  Charg A cxplains all
aonealime and kardening: Chart B explains both eclemtlfie
il plaln fempering o s standard. A1l Ebve  Above
Flov.  Valuable samples free. W, M, Tuy, Sldoer, O

prr;:rpm Wemilon I"‘upu far Wechanine

&=
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PLUMBERS' SUPPLIES

HANE YOLU 2N do Moper eent. Complete line opeioodete
plumbing sl sfeam gosds ot whelesele to the  publied
it catmlogoe. John Hardin, % eentory st 42 Cortage
tirowe awenoe, Chicago, :

WANTED
HUYE, If you are interesied o mechanles, electrledir,
e, semild Zhc for A year's sobscrlption e “The Inlers

natjopel Yooth."™  Alpha Bub, Co., Depl, K, Chicsga, [

WANTED—Why pay blg prices to heve your machipes
wiork dune? We will do It for 35c per bwur. New Fhila-
delphia Machine Co., New Philadelplls, CHilo,

WANTED—=TWHID TURXER for genecral work,  Wrine
Giheo. B Smith Co., Charles Clly, lowa,

WA N T ED—Seeomil-Tianil Ead emnglae, |
gmall serew culting latks,
New Waork,

a2 g ales
Myron H. Z2tockwell. Gemeva,

[ WANT A MECHANIU who ls sober. Intelligest, relin-
Bl mmil who sfamds well whth b= fellow-men, 1o =ell oar
fen-pere "truck lomde "™ situsted jo the Goll Cosst counley
between Moblle sl MNew Orleong. Thiz k= thse true garden
pprt of the HMouthland. “The lands pay be sold [of pare

cosly nmil port moothly  poyments. A& Ubeml commiesbon
wili be pald to the right wone  Ark me fur particulars,
e 11, Heaford, T00 Filsher DBldg., @577 Deprlborn 31,
Uhlempo, 101

A YEAR'S SUBRCRIPTION io this magnzine and ocihers
frew foF @ few mbnages' work, T. Le Pont Coo, 361 Edst
Third Bt.,, Meunt Verwom, N, Y.

WANTED=—=Noveltles to mupnufaciore an caniracl, oF will
By poienis for good artleles,  ArfbifF W, Cales, Kook,
Tuid,

WANTED—Canoe, frans or patterns: nlso =small motor,
Give lowest gash price and portiealsrs. 1. E. Maligan,
Wore, Maes,

WE WANT lUve moem o women jie every factory or shops
to mnke mosey io fpore thioe, Qe gindls are the €S, our
roposition B winoer.,  Blart foF prospeeily todny by send
ng oe for pample nmd partlculars. Eelisnee Bupply Co.,
Camsilen, N, J.

YOUNG MEN te prepars for exnmination for Rallway
alnll nml olther GoveEnment posltions.  Superfor Instcoetion
By mmil.  Estalilishss] 14 years. ‘Thousamils of poeressfal
etmdents.  Bample |_|ur-r.|:hun-| anid “How dovernment  Doed-
tloms  Are Secursl™ sent free.  Inter-Sinte  Schools, 50T
Beoond Ave,, Cedar Haplds, lowi.

WANTED—Cignr saleamon; experbenee innscvsmacy; 100
e momilh amil expenses, Pesrbesn Clgar Cio, Talsle, (00,

MECITANICE aut of o job moy flml one by stlekling this
pilvertipement on o posinl eard mBnd malliog 8 1o s with

telr mrme &l gildeess.  Challemge  Blochine o, Fhila-
delphla, Pa.,

AGENTE WANTED
——

Jl100 PER MONTH SALARY=Isil weekly. Enecgetls
man in coch coanty te represent Hardware t. [Eatah-
lehed buslness, Expense monegy 1o advance. Colum-
hian Houses, H-T, Chleago.

AGENTE—Teachers, studente. the chance of yonre Q0ife-
e, Bl Tor tlrome,  kerless  dooplock, Wilssa's
fasiener, all fast sellers.  Flve dollses dslly oml expinscs
easlly made. Hegln ot onee,  Bpare time valoable, They
are wisners: you can't lese,  Taformation free. Dexter
Enpply Co,, 354 Iearborn &, Chimge

RURGLAR PROGP—Greatest (hing of 1he age; winlows
borkesd with -Ineh opemlng:; gpul on in one minofe] send
for ®ample, 165¢ ¢ach.  Agents wanled,  Comesdine, Thomd
& Ca,. ity 401 Buohl Bloek, Detroft, Mich,

WANTED—Agents, machinkis, toclmakers, Arafismen,
aftentlon! Mew and revlssd edltion Esunders” *Haod i
of Practical Mechanies'' now ready. Machimist says, “Con't
pet al without I.°"  Hest in the lamd,  Elop klmks,
EeerelE nitehaoks, roles, formulas, most  compbete
referemcs ahile®, tongh problema flgured by simple oflth-
metle, Faloahle information econdemied Ia pocket sl
Prive, postpald, $1.00, cloth:  $.23. leather with flap
Apgents make blg profifs.  Send for D&t of beoks, E. HL
Baigders, 2149 Porchase &t., Doaton, Masa,

AGENTS CAN MAEE $10 PER DAY selllng owr bor-
plabed gold and slver letters for ofice windows, store
fiomld and gliks slgos.  Anyooe cam apply these letiers
by Ifnll.-lwribﬁ illrections #ent with each ocder. Wrlte for
cuf B-page (Nastraied circular. & B Parrisk & Co., Clark
nml Adams Btk Chicago.

AGENTE make $1KLH per month selling wosderfal eelf-
shorpening patented selsiors and cillery. V. E. dlebner
sold 22 pairs In & hoors, made £15; you esn do it. We
show you. Free catfif, P, Thonae g, Lo, M2 N B,
Dipyrom, ko,

WANTED—Mechanics to sell our fiee Hone of Callpers snod
ol pEY. Address E.

Levels. 4 Q. Bt Co., Cola
bla, Pa. © e
AUENTE—§HHE #very month selling wonderful T-plecs
kitchem ser.  Zewl foF sworn =iolement of 12 dsily ol ;
exclusive  tersltoey.  Ouldl  free, I Thomss AMTg. (o,
M N i, Dayien, Ghie
BALESMEN WANTED—Must be experieneed  selling

Power iransmittieg, mEl apld (selory suppliss,  Salary and
ciHnmbiakon.  Alve age, oxjwsleice anpd re nee. {., F.
Lirnmmes & Soes, Allsniown, a,

WANTEDRD—Capable ngeots to handbe wew, high grrade,
upistoedare artheles; lighind epllers 0o all homes, offess,
spores, shops; &5 o 2100 dally goesranteed.  PPromotlon ae-

sured, I Thomes Mig, Ce., W2 N &, Dayion, Ohio.

WANTED—Epginesrs, Firemen, Flectiriclans, Mechandes,

wie. New I-page pompllet contalning questlons asked hy
EH:ulnI]:; lIl.mm_:lllaa; wient :r{-l- mpasn Peguesl, Adidpess Ges, A,
Mee Look Co, i W. Belle Place, Bt Loa Bllin,,
Estall jslied ||:'\-:|.'|.. I =
JUET 0T -—<A meillais priced 31, mop: wrlngs by
furning cronke;  bamils keep clean;  every woman  hoys;
ugents’ profo 150 per cenl; catalogee free. LD 8, Mop da,,

B Alnim 8t Lelpsic, Ofila,

AGENTE, 15 A WEEK EARILY MADE SELLIMNG
vai Pllow Tops, Sicreo Views, Poriralis and Frames,
Largest pleture bouse on  earth, Moo epplal  pegubred,
i aye” credit. Samples aml eatalogioe free, Frank W,
Willinms Co., 1218 Taybor Si., Chicage.

ARENTE—DPaottralls, 38 cends; frames. IS cents; sheet
pletiees, | sent; slerecscopes, 25 conts;  views, 1 oent,
i alays” epslit, Bamples ond cotnlog free.  Consolldated
Portralt Co, 1TE W. Adoms 5t. Chicago,

MIENTE EABILY MAKE £I0 pef day #2alllog Auto Tire
Repaie Kits, AIl aufcdats bogy thes on #ight.  Pactbeolors
froim Leos W, Herschiserper, S86 Aaim 8t., Johnstown, Pa.

CAGENTS MAKE 20 weekly selling oor honseholil spse
cinltles,  Free catalog of posde thot sell.  Steplenzon Co,
s Chrisler Ave,. Schenectndy, M. Y.

AGENTE—I1's a pljae, 1's a clgar, Gresfest amoking
artiele our, Heantifal moaihplece attached, e (silver)
hrdngs ¥oul thee greatest sample oml. Wasgh, Box 372,
Bl rBingnrn, M,

WANTED—Agenis—onanty TIH"|I1='\-_E'I':I:‘:I:‘—_'I!;'.II]. mew  dm-

venilon,  Wrlte,  Mechanles' Bupply Co., 65 Qulndaro
Bivd., Kapsas Clty, Kampsas,

WANTEI— A few A No. 1 men, capable of earaing
B0 yearly, Ao Intemlioce Diee, The pmaost worfmal, ©hee

Best but &1 the cheagest Demlarizer and Disinfectant om

earth. Your sub-apents make 00 a day, Tmmesnss =ales,
Amazing profit=,  Exclusive lHrIi:L%. pedmg rapldiy.  Welle
nt onee.  Parker Chemlenl Coo, 258 Market 86, CThicago,

AGENTE WANTED,
Ventilating Window Farleper:
Mlg, Ta,, Hartford, Cosm.

RBendl ilives G sfamps for sample
roginlar prloe, 8hGe, Taylor

ANEXTE WANTED ip every eonnty to sell the Tranepar-
pnt Handle Focket Knlfe. Mg commission pald. i TS5
to F=00 0 month com be omade.  Wrelte for terme. Novelty
Cuflery Co., Noo 07 Bar 8., Canton, Oflo,

1.0 WATCTL. Nobk a clock, hot o 16 glze Nle-Sllver,
Biem Wind Wateh, guaranterd T rears. Hest In the woeld,
Hemil toiday mmnd T oor nzent. Wateh will sell for &2
=islly.  Crendnll Jewelry Co, Mamkasto, Minn.

AGENTE AND CANVARSERE, We manufaciure a n=e-
ful, fart =elling artlele, retallimg ot 10 oar price, §1.60
rer gross, prepnid; sample with poarflealsrs. Se. Manhot-
tam Manwfactoring Compnny., Poplar &, Jersey Cliy, N. 1.

AGENTE WANTED, willlng 4o eorn 10 8 wesk,  (Hif
pgents enn earn bBlg meomer with our fast =eller, The
Crvwelldorse Co., Aupuostn. Maloe.

Pleage Wenlion Pogular Eranhaiiics
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28 PEL WEER amil traveliogr expenses il by meliobiles
Lonse to palesmen to visit dealers ) epErdaee inuecesealy .
Thiriey G, Chlingo

AGENTR jo every weon and ity (0 =efl bigh grode ltse-
bokd specisities; right in =eason; sl ot @lght,  wriie for
citalog mndl free partlenlsrs L. K, Treieble & o, Teav-
er=e iy, Mich.

Heriils for

AEOLIN EUdG-—A woniderful mew  Pabrie,
I [riiwleie Mg

Lo, Apent= wontesd fn U, 2wl Coopdn,
Cn, 140 Uhapmey Sk, Beatom, daea,

AGENTE—I"lenty of work for amBifiome moln oF wWollles
Hwve ngeots wontesd everywhere (o sell ponges =ik em
broddersd wonist amd sudt patterns;  earn S23W momtbly
write now--right mow. Wachivsesl Bales U, Wonesier,
i NTETEN

AGENTSE—E20 A WERK EABILY MADE =clllag our 14
new  patentel srileles;  each of & BEcEEsLY [0 OFETY
womng, nnif oo oropid seller. Xo oscheme,  Hampl free o
hastbers,  A. M. Yomng & Co, BH Howlind Blildg., Chlcage.

AGENTE—We e a new staple actiele that sell= Jike
hot emker; yone peaita JHEL, seml ke Tor I'\-|1III|I:II.'H and
terms.  Lorle & Co., GI8 Lexingios Ave., N, X

AGENTS for hest hase Lall novelty om the markel: SHES
profie; o dine leader for mall onder nen. Eapgple and
e, e, W, B, Thomas, 4522 Michigsn Ave, Uhlsage.

AGERTE o 1l Brmss Hapd Poree DMumnps with Sprony
amil Suetlon Attachoeni=s.  Good prott. Nlee siile ne for
ey or adber teavellog salesmen.  Wrlte W W, Birewn,
Randulpl, ¥i.

THE ACME CHECK PHOTECTOE, jeit paboited, ""-'_'
nighes  abeclate proteeilon  to ok checka,  Eqanl ta 245
ine, Best ok testimeniale,  Propabd, 0066 Agents
wanbed; hig eeller.  Aemae, Dept. O, 345 West Ddrd Bt
Wiy Yoek.

AGENTS —-Sell the Kol Awipmatie Hame Foastenor; Blg
gommission;  every Oese owper boys;  many pilvantages
ovier Benther straps.  Bample, 20, O F. Kellk & U, B
., alsg &, Chlengo

AGENTH make i moses selling our new aimm letiers foe
pille windiws, Hiore frofpte anid gliss slgos. ARVeSe Con
put thiems ame Welte telay for D sumple nml fall par-
tienlars.  Abptatllc Slgn Letier o, 77 N Clark &t, Uhid-

g,

AGENTE—§1HUE per month ensfly made selling my fsw
patenn Floor Alop.  Bells like wildore,  If you wanl &
Uracker Jack artlele, write fo K, HEKer, 71 dGrnd ave.,
e,

ANEYNTE WANTED—Portrali=. pletosies and Cramesz. Send
for fres sample of (he fiwst new memorjal pletore ent
Complets cntologue feee,  Fldellty Portrait Co,, 130 Ho,
Faulime St Chilsaga,

AGERTSE—8100 monihly ea=ily made, M andd wopen
wanled everrwhere. We make S00 faet =olllng speclallies,
Write fof ouf frev smple offer. Belel, @= Wells S
R,

TANTED--Men eapnbbe of enrning bz nwmer to sell
guaranteeil rovedes ot wholesals to consamsrs anlslibe
of {engn:  Intest plons:  BLest terms. Address Po 1. D,
Hitehooek UL Co., Chicagn,

HESPONEIRLE MEY WANTED t6 handlo 1he mest oom
plete mnd np-to-late Ime of gosoline lighting svetems on
iy mnrket. Fztlusive territory to rlght pertles Acorn
Hrazs Alfr. . Chicage, Obdest. Lotgest aml Most Pro-
groeslve,

AGENTE WANTED—A whirlwiad wlerz: 1 to 100 nsed
in ench Lpilting; exclusive tersitory grouted.  For pardle-
wlare write Grieves Novelty Cio, S160 Cottnge Grove Ave..
Chdengn, TIL

OEXERAL AGENTS WANTED ta sell Astoeobilo Hp-:
einltles. honachold artieles and sdvertieiag moveliiee: DRV

IMIEEN BEATTIFUL oxlosed views, only 10s,

Talehi,
Cliftosm, M. J.

AMATEDR FHOTOGBAPHERS —Pasm s trlal order for
Houvende Post Cards from your favorlte negatlves.  Price
lisr free,  Plolo-CEmleal Co, 17 Kinsley 8t., Hartfoei,
e,

METALLIC PACKING

HWAIN METALLIC PACKING o Piston Heds and Valve
Bleme. Blsmm—Alr—Ammonda.  Packed pegfedtly. D
sble, efective. Swaln Lohrcleator Company, 2580 E. Lake
Hi, Chlsgo,

EDUCATIONAL AND INBTRUCTION

STURY BELECTRICITY AT HOME—A ecmplete electchbedl
courge at boonee, contalpiog Jpage deisil book, 230-page
fext-bk, 20F pxperiments and ower 100 pleces of appacs-
tok.  Erice, complete, only $5.00.  Cotologus “PE explalns
this and other remarkeble offers.  Thomas M. Hr. Johs, S8
Ninth Ave., New York.

ARE YOO MAKIMNG lees tham $125-2150 peonthly?  Ade-
chdtdenl and Sivwctwrnl Drowking  sught
Graduntes in demond.  Low twltlon, Inclodieg free hooks,
ilrawing lnstrumesnts, ete.  Wrlte for catsbogoe.  Colemhis
Cirrespinslemee School, Drexel Bidg., Philndeiphis, Fe.

MONEY 1IN MNOVELTIES—Oar ndveriisera amdl reaiders
and lopklug for goed pew povelties 16 puat om the market.
Ther have mosey for the right inventloms o
nmisement aml advertislng norelties. What Esve yoo ,Tul

Ly

that's  geasd?  Mlesch  thle feld thremgh  “The Nowe
EH"H-!." 1T0-6 Wasbkington Bi., Chiemgo. Trial 3 memths,
05 geniE,

E000 MONTHLY easlly made fiiting ﬂ-u{l;unu. Bhoct.
thorengh scmran by mail,.  Basily learned. Iplomne. Elg
demund for optlefans,.  We siart ypou.  Pree “Booklet 4"
iells now,  Magtkoal Optlenl College, Bt Louls.

ATTOMORILE DREIVERSR earm £4 i0 ER & iday,
fueniahed my popkie.  Complets bome eoiree af Inatrnetlon
deErr iyl In bewklet, senl fres. J. J. Evags, Presbilemt,
1651 Droadwor, New York.

Froaltlons

SEND TWENTY CBENTE for Hasl Dok for Gassline
Englee 1nsiruciione; [t's practical; by an eoginesr. L.
Bendit, Iodependsnce, Aa,

DREAWINGE-—Merhonles] nnil
nl=hel.  New Ddeas  developed
Brasnck & On,, Plitshurg, Pa,

#tracinral  designa  foe-
b praciics] ee=ulis, w.

MAKE A TRARNSPORMER to cedoce pour Dlkvodt A, 0
f 10, 20, S0 or 400 vokts, Complete set of eix drawiogs:
pebre, O W. 0. Gets, 643 XN, Foloon Ave., Boltlmose, A0,

WIRELERE DETECTOR exchanged for stormpe batterles,
W, A Bl & Uy, IG5 Belvedire S5t San Fronelses, Callf.

FiiEE BALE O THADE=<(me hammerloss Bemingtom slof-
gun, @ooil comdition; want phomsograph and fecords, cxbn-s
@, oF what kave won¥  Qen worth B8k Bax 18 Floels,
Jenwm,

DRATIONS, LECTURES, drbates, sssays, #ic.,
1o opler.  Partfenlass for stamp. P
Frovlandville, Il

writliem
Ao BlELley, Rox 218,

FOR SALE—Conerote ook mmachines 220 to 150
mbxere. &80 pler molds, 2% g $46:  pudcmmitie tampers.
g Procior Bros, 1515 KD 8t, Wilmette, 1

FisEt BALE—1. . 8 murse mechasleal drawing, with

profit; we monafecines; get oor priees.  Mabnl Speclaltbes g pematies, Instruments neid referemes books; new; moke
Mg, oo Chleagn wifer, . Dnwning. Daoyle, Calif.

AR YOU MAKING leas than 1252100 monthlr?  Me-

FICTURES AND FOSTOARDS chanieal and  Stroctural Drowing tanght BF  enginesrs.

— Gradusiea o demnml,  Low fuliles, fnelsllng Tree b==sks,

ONFE THVEEM PHOTO POST OARDE made T any
phatograph for 50 cents. Yomr phetezraph relinriied welith
arder. peeipald, Al wock gosranteed,  Enough Ball,  Glee
e a toial. Phedo Card Co, 396 W, 17th 2t Chleagn, 1.

10 Pest Wikhes, 140,
Chas. 1. T'eause,

10 VIEW POST CARDE, 10
Vi mueme af any pestn) eschange, e
Letimam  Blig., Combrldge, M.

deawlog instramsents, efe. Write for eatalogoe, Columhbla
Copfespmdaoiee Behnol, Drexe]l BKg,, Philadelpbla, Pa.,

HOME SCHOOL, Little Falls, ¥, J.  Correspondence
roress  for mmEbfleas  peepbe, 6, Bonkkesping, stenog-
rapliy, arliimetls, grammar, nlgrbsa, geometry, clvil servs
for, postodllee.  eustom hokse, & 0e,  Tnvestigade. A, P.
Prier, Little Falls, N, T.

Pleqae Wention Mepular Weekanics
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BOOKS AND PERIODICALS

MISCELLANEOUS

LET THE ENGINE de dbe work., iiar pew ok dells
how B4 comverl your beiggy o eaad wagon gt p piotor
ear, wr rpour bike doto & metirercle, ot oeslerate cost
Many mechatics build thelr own motur. Price s copr,
posipaid, 2% centd im coln.  Staoley Shaw, Golesherz, han,

IF 1T°B PRIRTED—MaeDonald can s@pply  lt—Domestic
aad Forebgn publlcatious of every descriptivo—DPlars--rend-
fg anad secklation k—Dramatic Jowrmald: supplbed by
mafll. "“Cataloguwe I'. M. sent free”’ Chos. MecDopebl, 63
Woshingtoo St., Chicago, 01,

WE DEVELGE IDEAZ sl fuenish desigies asid drawinge
for mpecla]l machieery, apparaios and  deviees. Clule &
Hpeper, P AEElgml Bleck, Clieage,

HATTERIED, wll limds, comstructed wvery
EEPT lome, 20k, ¥, Iwrat, 4147
Tamiie, B

clesp:  my ine
Maoryland  Ave., Hi

RILUEPRINTS for mmelel stesm ongins anil

Teailaer, 254
allwer,  Ablpess Doa O58, Poee Homoa, alleb,

ELECTRICTAN AND MECHANIC
monthly megozing for all ietepested I elecieity  amld
mierhoniesl work. INosirmited workiog diresllcas for halld-
g dymsmos, motirs, gasdlne enghnee, wifelors elsgraphy,
electroplating, elecirical wirlng, mechanical drawing, using
toiiE, furniture somstrmictlon, phifography, ol Einds of
machanbesl work, (e Jallar yearly; slogle copy ten cents,
F. H, Fraprig, 11506 Beaoon Follding. Boston, Mosd,

~Tles Twral  pradtEcal

GET A GOVERENMEXT

PORITION —nr Book fully io-
structs how.

Fallwre I stodled lmpossible, Aidddsess ank

B, Prrgambe, Pabllsher, Whitefisly Bay, Milwaigkes, Wis,

THE GHEATEST ROMKE IN THE WORLD ARE
HWEDENBORLGE.  “Heaven aml Hell™ paper 18 Y14
vime Love Wisilom,"™  leailsomelie, B e Provi-
ddeeee,” clodh, 40v;  “Martinge Love” cloth, S8 -Troe
Cheistian Religion,” oleth, Library Edithon, fwo vodbines,
EBLAS wench: “tapoeslypsr Hovealed,' elotl, £1,06, Sent
podipaiil; stamips takei.  Pastor Lendesberger, Windsor
Bliewe, 4. Lowals, Ao

LET U'Ss WHITE yoir leciares, addresses, oloh papers,
imEnTE, ot “Eterr peedoctn a o masterplece,’ Coeres

wpiriideiiie donfldeipiinl. Central Literary Boceso, 12480 Har-
Flsim, Mansas Clty, Mo,

THE THEIMETIOCAT,
AL e g, By Bamvwel Nichols,  Spesinl
Fadlapeis]  pie mly 13 lin:'l.'ll-l.r free.  hddress J, 5
Uiyl T'nlrﬂk 'll|-|||.|: i."-'llu:lnn_r- 07 Baose Si, NOY.

ARD FRACTIHCAL

Hajler Aaker.
il 1'|| TEE P s,

LUBRICANTS

LUBRRICANTS, askbsatos, graphite amil milca eandled fog
Ll pulless and shaltom: oo drip: s dleg: ecopomieal.
Bwalin Lubrleator On,, 300 B, Lake 81, Chbleggs,

GEMENT

WE HAVE ibhe cleapest nml best mmfors on the market.
Brarodard Metor o, BHox 478, Cloelnnatl, CFhilo.

GEARS, GEAR CUTTING AN MILLIMNG,
birnes o7 Ebre ek
perhmental work.
Clesrisnun bl 4l

HoUDINE

T, &l
I||I""'"r'.'1|'.'ll||3-' coprect for model and ex-
The Clnel, Gear Works, 120 Gpera plaes,

HAND-CUFF 11..\'.5':[ E Feyriog, 1, Wik

niil'= lerfiil Triok 2hiy eitrr grads  Buolsbere
Signker Jmadie jig Fromeed, o Horndd Suoake (rkie Tntest
jokerd, L Japanese Hpldecs, 130 Geresan Vase Trick,

150 Mapie Colper, mosey geemingly made of T (e et
telek on the insrkety, d%e; Chee Gon Peslunse, o bioel
mmnsing Joke (it mnkes people smedre), 120, Chabsbag of

Tricks, Puzzles, Novelties, efe., for stemp.  BEwingts 190
Thateher L, Isstar, DL
COBE WITEODUT FIRE., Yod ean 8pve 7% of your

fhme, Mabor snd foel wlth the Soples Flreless Cooker. D
jpays s ovat im o e bmer  puslE |||:.|,:.' m Few e
Fartbeainrs, 4o, Ko Fo hinyon G, Newton, Lowa,

PRINTING

NUTFIT MOMPLETE, ll:d'-'l !.1-\.-|I|-I aimdl 1
fomds mew iype, all teols, enses, sinmid, Alone, =,
for Fuh, Pielgsd siamp  foF peply. '|.|| '\nlzﬂ Hi 1y 1R
Sloadel & Biels, Wha,, Salieeville, Crhili,

WIOTOESTE amd gu® engioe opecalors:  Ave you eving
troabde wlils yonr ear, englne or metorcrele? [ mm Ao ex-
pierl repairman, and enn give Fon ealnable loformation at
rensmalile cosi. W, UL Hiwsmeker, G0 W, Zrd Bt E1-
mirs, N. ¥

FATEXNTED FIILE
mafetipa.  Formnla,

KINDLER, Sfarta  fire

w ksl
upse e, Beox 295,

Delia, Codi,

FiE SALE AND EXCHANGE
Floir flr=t of aaneh e,
chonge anytling, wrlte
fom, M. J.

Agent goes on the road
If you want e hay, sll or ex-
for particnlars.  Box 70, Tres

Bere infermntlon on  ceiseint med
salmeribe  for  Conrele,  lending

monthly.  Sample ooy, 10 eents.
Bldg.. Detroft. Mich, Sl

IF YOI WANT the
Tk cnElrEae Hin,
eefment  and  cmicreis
Comerete, 135 Newberry

[l

LaND FOR SaLE

LATEST sONG HIT —l'uu.r More Years of Tedhlyp, Cogiv-
Plelit 1508, Do, 25e; 5 &1 1060, F06.50,  Adibress all
widera o F. P Miller, 'I.'|-a.l-:||1||cnu Wnsl.

ROACHES smd Water Fuage dose awald will
e teoihle.  Ohir Wonderful Ronch Tr:
riee 26e, postpabl. O, K Pab. O,

mn i,
i, Wediells are Fuge,
wentur, I,

—_—
e

UALIFOENLA HOMESDR }JhERh =Hnr vy homes fn Cel-

S(H'K THOLOGER Fish Hooks, 8 Snap and Catels, 19

L'l.lrlltl.'ll. ERrTEi L '||r||| [ B epelones '[.E“FH. |-|“.'.:- smnll, SHitk:  Inrgde, ez all pgp. Perey P
Chiakles T, Selimbl, Depi. 1I ‘Falsom iy, valif. Ewing, Decatur, TIL

L — I B . TYPEWEHITER BARGAINE=Hammond, £14; Callgraph,

h|:[?1“],.;“rﬂ:: f,;“_'l::il;',i?,t’,,::,'.::,I,I,'f.“"l.“!:.':'“{b::lll:rl:'.::.fli,‘;' E10;  Rilkckenslerfer, fllz_.'ain: Mo 2 Il-\.'1||"!'|||e|4u|_I!’I.L Slum-

o . o ' Al T, o Mo, 5 Hemiogtos, £25: Ne. 7 Iembogion,

ROVl 17, 2033 Curtis B, Tenver, Cobw — g;ﬁ! ll'lﬁ:r. ke new, f-ll.l.'“- fine ."~]l; 4 Urnlierwed, ::-15'-'.'.

e Gl IMMustrated catalog mod borgskn ei.  Siomessin Trpe-

REAL ESTATE writer Exelinnge, 217 Heonepln Ave., Mimnescpcli= Alinn,

. FACTORY BUPERINTENDENTSE. Paemen and Diafis-
A8 for yoar property wherevar  loeafedld;  for quick i . .

sale, semd deseripilon  nod peles,  SoEThwesiern B mep eanont afford 1o miss oar £ Role Coorse.  For

Agency, Minpeapolis, Mimmn.

partbentars wrlte Box 455, or The Mechanies'

Correspaosml-
Lackpert, N, ¥

e Belool,

INVENTIONS
ARE YOIT AN TNVERTORT 1 am. 1 Bave had some
erpensive experionee. My hooklet “Inventor-Attormey Pat-

pEl (llee" My sav Foil
M odwenia onlnm OoFf ELaEnpE
ing, Enffalo, M. Y.

migey  and  freaiihile,
Ernest F. 1Eeisine,

"

sent  for
White Bl

PATEXT 0N FOLINXD TTMERELT.A for sale oF lonas op
royalty; 28-imch nmbrells con e preked §in an 15-Ipel grlp.
Llght, =irong a&nd veey easlly and gqoickly foliled, Cheap
fa Eannfactore, T, P, Pelersn, Box 527, Waopaes, Wis

RAZOR BHARPENING

NMECARDED GILLETTE RAFROR RBLATES
@wE DewW, sarkn #ar EEiEer"" ot twe geiile (he Blade,  Benfd
rolrr address, We wenld you onf maliling wreapper,  Hesns
gldge Co., Z50 Heorletta Dolldlog, Chicago

mwalp Enml

" imgton,

WIRELESE THLEGRAPHY —Complete dedalls sl din-
grapys Lelling by to make a practles] oeiig, =20 Eiilwyrine

Arnodif, 102 Gelsfon 8, Boffalo, N, Y
MAKE YOUR OWXN FURNITUBREERE from nor foll size
patierns,  New plon. Slmple sml easr,  Serdl ten cemtr

il =&
Pz i
L E{erni .
lm, Al

pattern of bookraek or candlestick,. and {los-
il slivwing other pleces.  The Home Formltore
. 314 Flrst Notlonal Bank Bolldingz. Birming-

THE LAW OF GRAYITY or ntmospherde pressore will
riim & Cbi-horsepower moehine by o slmple meehombal oo
frlvanee.  For portlenlors apply to Ool. Alex. Wilsonm, Hure-
Livam.

DARGAINE—Bx1) camers, lver Jobms=on bammerhess re-
valver {581, Coll autamatle platel (G2 with bolsger for
porket,  Write ILIE1I.-|:.': for partiealars.  These arifcles are 1o
gonil gonilliten. H. B. Dagoe, Washington, Pa.

Pléase Wentfon Papular Wechanics
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LADIES—2% to £2% n week st home doing fasclnating

work; spare tlme; no pxperbence oDeeessary;  pariicolars
for  sERmp. Waoman's Notknal Art Exehange, [eenver,
Linln,

HANIEPUWER BENDING TiuELE; Intar saving, momey

mmhklng: wilaplel b &8 whils pasge of Eyve asil Asgle Benil-
Ing. DescFlptive printed matier s peloes foF the asking.
Extep & Dalan, Hamlbwlich, 11,

HEW DMSCOVERY —Nop-inflomable  cleaner,  Clezns
elothes, Jewelry, metolware, eto. not  injure amEy-
thing. Formulp spsd full directions for making for e

i’has. Enton, Iiel., Denver, Cuobo

BECHARGING DIDNRY CELLE. the only bk ever pale
lished giving complete directims of how b prepece chem-
fenle for renewing dry botterles. I yom ore oot pleased

ddem.

wlth this book, your dbine back. Large electrieal eatalog
amil book, poripald, 10c,  Adeams Eblese, Coo, Dept. I M.,
Kewanee, 111

LK HERE, Cario Calleciors,
cillectlon of golid and ®ver abe,
Colorado;  larger sBe, B1, Address Hox 285,

Bened e and gel o large
illrect From the miness of
Delia. Calo,

POPULAR MECHANICE ADVERTISING SEOTION

FEVELOPING AND PRINTING for the amatears, FHigh-
graile  pleoto ﬂl"ml!lﬁj Price 181 free,  DPhoto-Chemienl
Uine, 17 Kinsley 2Bi., Hartfopd, Conn.

IFHY BATTERIES-—AMoke them yourself, Complete Jdl-
rectioms, e shlyer, 1, K, Shaw, G142 Greenwesd Ave,

Ehibeaga, 110,

PATENT NaO. 857HTRD,  Kelufoecs]l and Inteflocking Con-
ciebe YWall, It i feepreod, feesipesd and  waterpoosf.
L. Edliainkeom, Mi. Vernosn, Cdhkn,

COMPLETE
halfstone eais In
wrltlng on stesl,
andl (o make Invisihle sl lnminous Ink, 206c;
Adldiesn Dachatean (Dept, B, B, Chicogo, .

Thir Gazollng  Eoglie
when EBore and siraks
Works, Nor-

INSTRUCTIONS for palnting  phofoe and
all 4wlors on pless, 23¢; formuolas fop
from and glass amd for silverlng mlrecrs
all for 4w,

WHAT HF, 18 MY ENGINEY
Celenlator tells wiilsoni caleolarbon,
ute given; S0, postpail, Noreosl Novelty
warnl, (Hhla,

punrnniesd; no

STORACCOETON" rores tobaceco hablt:
e | todny for lorge

fullares; al niely hormless,  Seml Silc
ix, ‘Trime Kemedy Co., Carthage, Ao,

BTART CANYVAS GLOVE FACTORY., Ordinary moehine
diors sewing. We can't supply demand. Send 2 for pars
tieulars, including Inetructions, where to purehase moteriol
nnd where to prodlact. Dom't wrlte umlbess yoa send
Momey Urider.  Co [ Pannebnker, Ebensbarg, P

WE ARE DEBIINERE ANy BUILDERS of special awto-
mnthe maohinss, B owlil avet voun noihing 1o senre pn egid-
male of mdviee, | Maln 1504, The Bell & Hewell 0, 55
il 8l Chlcags,

MEDALLIONS SELL AT BIGHT. 8005% o Hides pealll,
Make up your own gomls oand be imilepesdent, 108 easy,""
Catalog [red, Frod Resag Co,, 306 W, Kandolpl B, Chi-
FREL,

GREEAT GHEAFT—SETAHRT A FACTORY,
grecervien In yoar city will eell youar

Uirnggists  ansd
presliser, Work

BUILID YOUR WN ENGINE, We furslsh op-fo-ilate
deigng, Llieprints aedl nestroccions for gwo, fouy oF slg
lirsepower markng gasollne enging for 76 conls, complofes,
Ies mof cemfoiim) oif klgh-grale work with oflssr -l,|||¢l;||-
drawlings that are beiag sold,. We bhave had 19 péears” ox-
wrieie pol we are  practieal englnecess, dralismsen and
designers.  Money refonded §f ﬁw nfe Bol satlsfied. Eo-
gime Drafiing Co., Detrolt, 3ich,

WE WILL FURNIBH YOU with s complete set of
wiid  pallerss, ome enghoe  complets, ready o bum, u-urnt'
eximm l.'l"l.':llr".. aler el of I.rll.w!lrluh- for o 2-

Deyele marine engloe for 0854, Dalnd & llruulw.nl
Emgime Co, Detesit, Mich,

WIRELERE TELEGRATHY, Make your ows spparntuos,
Bepd 2Ne (eedm) Top rl'!l'lllllr!E 1|'IH|.|'IIIJ ofeE, wilth dlagramd
for maklng all In=gremeni2 pecessaty foF p complete send-
Img and recelving etollom, Including ose-lech spack oo
andd two different typed of pecelvers, Dox §519, Lima, Ellhh.l.

DHANGEDLINE, a powerful ecomponnd for wet Bets
terles;  twae  clarges for e, postpald.  Zlmmermen &
King, BI1 W, 47tk 8t., New York

I MAKE foll sime patterns for anythimg in sheet metal:

evenbngs,  Instractbons and formolas, Ze. E. O Chetmioal il me yonr skefclss. W, (kbarn, Chafles Bt., Pittefobil,
Co., Enst Chbempa, Ind. ;_i..a, o o ’ I
WIRELESS TELEFAOXNE., Plans and instroetions, o BEWALE of irrespomsible and Enexpserbenesd dealers bn
to make ooe complete, alss hew o omake batterbes, for B L b, ';;r Fing "'f'._.“' or sl EI:T;HEH o Ehobl
I0e nmil stomp. Abexander, Dox EX5 Plitston. 'e. fest yonr eres wilth iy pew Selentide Home Eye Tester,

WIRBELESE TELEGRAPIIY, DPuaild aml operate a wire-
lpss statlon &t b, rintz aml Ioarmetions, e coln.
H. J. Hereth, 40 Chase St., Fawlocke!, 15, 1.

MAKE TOUR OWXN WIRITIXNG IXK.  Any oolor desied

aan e mails &f M a galln. Formaola, g silver,  John
Kunzog, Warma, Pa,
25 A MONTH made dering yoar spare thine nt home.

For partlemlars send 10 to the Doeodh Specialty Company,
Lack Hox T8, Milwaakes, Wis,

WK FOR YOURSELE,
f= eaipplefe, Tesn comld, Leanex Pab, Co,,

New York Ciig.

I HAVE IMECOVERED how a boy com out holes of oy
wize 1o ploss, easlly ond gquicklyr.  Complete instroctbons,
anly §l. E. M. Hargess, Dox 13, Bichmand, Il

A LOVELY siesl-Blue eolor can ho made on brasa In ops
minunte's thoe with & cenls” worth of a Barmless drag
fonuedl In any drag #lore,  Thi= = oar own discovery.  Droee-
thm=, omly Eee,  Central Chemieal Lalaratory, Box BE,
Richmoml, Imid

Make nfl profiis, Oor hookled
GEE Lomox Ave.,

A NEW T-RURNER, 200 BEAZER OUTFIT to exchange
for malereyele dynamo oF Ghorsepower cyele eoglne,  John
James, Hax 1728, Spokass, Wosh,

LAIMES AND GENTLEMEN—We ofer vou something
(4 poste pon mothing: rour aldeess on o postal brings
Tull partlenlnrs. e I now.  Nesih Chicage Novelty Cao.,
RKorth Chicago, 1101

DOMERTIC TCFE MACHIXE. AMake fee at home for slf
anld others: ebeap, praciieal process;  complede direcilong,

Anke Mimfon Fornlivre; you can, from large. lifue-
ted deaipne; detalls, diroctioes, Ghe: no stamps. Farms
Plitsbmrg, .

L

BHOP MEN—Maks yomr own Band soap and eell o fel-
low workmen, Smp |8 kst vet.  Profits are blg.  Formula
and eomplete Instrnctlons for making, 25 Crown Novelir
o, Srracase, N Y.

Benl  free, acosmpanbs]l by my book on Defecfive Eye-
Hlll:h!.Hllr. E. B, Welker, 451 New Nelson Bhlg., Kansas
LIy M,

ATRATR HOGK ETDRE, 43
1. Brargaln calialag mallad froe,

E., Van Burem Bi,, Chicago,

WrEte for §r.

THE “BREUY-YOIIR-ROODES-BY-MAIL" AGENCY, Room
A17 17, 8, Express Bldpg., Chiengo, Note—=Owr speclaliy--
ihie heoke v weant kot can't get e yewr home town.
SIF I's In pFier we’ll got it for yonl™  Wreltes me for any
dlesirml ook, We wani yoor boak boslness. Wa have all
thr new novels, amwl alsn all the Dew amil old sclentite

winlrks, Adilress ng alore,

MALE HELPF WANTED.

MEN—IHIN'T ACCET ANY KIND OF work amibl yoi
liear froem e Make EIO per dlay selling the qislckest
apller om earth:  110,HNE s6ld o MEbnnespolis; new aegiols;:
new plan: costp T cents, @ells for 26 centa; seol 5 oenls
for two spmples, Domsstle Mg, Co, Thesk O, Miomespedis,
Al mire.

YOUNG MAN OFH WOMAN—Enrm £30 to $100 weekly.
Bepd for prospectos, Enelil College of Commerelnl  Art,
15 Leopnrnd Fhlg,, Cleveland, Oblo,

B MOXNEY for men i sodl Petre®= Maml TPasie
Ivery Bomee, AN, shiop, institutbon. publle ballding, offies,
machindsl, Macksmith, painter. notomabillag,  ehanlene,
printer, engiseser aml fireman must bave it Onee Inlfos
el and yon have a permanent trode to sopply.  Soperbor

ter &l ather olepnslng  preparafions.  Resid for sample.

HEplemilld ﬁil|H*ﬂr|n|1_r for branch office and road oFew mans

;ﬁﬂfkﬂ- Wil us tdny.  Peiry & Coo, D7 Warres 31, New
o,

WANTED —Womlworkers to know ahout the ﬁ‘n fest In-

winthon of the nge,  Address Boberiz Dowling Glg Coo,
AL Lancaster Ave., Philadeiphis, Pa.
WANTET—Gamlie Latunch. Elbert 310ker. Pern. Ini

BEND ME vonr erncked water jackets and casiings fo ha
;:!rnﬁd. ﬁwnr& and prompt attention, Central Garage,
edlng, . B

Please Wentfon Popilar Mecharica



POFPULAR MECHANICE ADVERTISING SECTION a1

WANTEDR—Small l"]'.".'lT"[ﬂH'JIIjI.I: ouifiy, complels, F, 2

Wonnlbrow, Ada, Hardin Ci, (Fibo,

MECHANIUH, Mschiplsts, Electrlelans, Plumbers and
Chatileirs cain secire & el of Billael weenclss by welllag
far wier Specinl Ofer. Bullard  Awiomatle Weench Cik,
I'rovidenee, 16 1.

Too Late to Classily

M-ACHE Fralt aod Pooliry Farim, Graod home;  goosd
bbllings;  S-roomn  dwdese;  pleely  ghoded; 1,100 "
aple, pear, plim ol clerry trees; £ opcres berrbes; near

stitlon.  Price, 8.2, Term, kalf eash, balabos morigage.
Possesslon.  Free oainlog.  Chas, H. Butler, Dover, Del,

HEW GULEF COART LANDE—XNear Guolfport, midway of
Blolrile mod Mew Orlesme.  True gonben epot of the South-
lapd, Toep-pere “irgek'™ farimes ab (aif prlees and terms oo
puit fpem of medersie means. For proposltlon, adilresa
fien. B Heaforml, 277 Denrborn St., Chicsgo, II,

JAds topppear 4 thia seolion 4o Jely fssue will be reeeived
i afe s Jung 8. Ade bo be piaced tocoer désired dloesfed
head muat reack this afice not lader than s af.

UET YOUR AR AND ELECTRIC FIXTULES at wiode-
sale prices, and save g mogey. ol lhem up yourself
and save morg mossy—Irs essy,  OF gel your loepl gad
futer or ebectrledan to put theis op Tob you, and still save
pood momey.  Welte Tor oir calalogie sbeetp apd  pes,
Stnte whether yoa want gas caly, oF camnbinntbop o oAl
electrle Bxtures.  Western Chamilelier Co,, Mall Onder e
partment, 1 West Lake Si., Chicago,
mL}lﬂE‘ﬁ[‘:IhT]ﬁﬁE'ﬂlHﬁ DEVICE. Alumbnum Antomsile

£ ] . 0 ean opernte.  Hodge Mg o, East
Bethany. N. Y. J

WIRELESE TELEGRAPIY. Carborundom Dpteciors sare
absolulely the most penslibve om the uarket sied are sl
nffected I the lesst by domposss or  deecioe. o kiee
them suitable for lounclics, Ourfite work o060 aslles, e
eelving stntlon eopsists of Carborapdan [eiecioE,
sistnmer gluminum head reeelver, cord, wine,
pomenser,  Price, £LT3:  without cosnlenser,

Ieciar, by mall, £1.53.  Cleculars for slamp,
Wireless Co,. Limn. (ks

THAINE H SELL-—=20t. leuncls, Lkhp. engloe,
nuiemeblle, motoreycle or high-grade
lem, Trenton, M.

AUTO TIRES—XNew ellncler ensings, DSx2lG,
Big 50 IOkl 21750 Doxus, g21.
SlxE, St DOxiiy, E6; ddxd, $h4h. Single fube tlres,
O oor 8 lupy, 2Sx21%, S10; 28xd, F12000  Mony otlswer slzes;
shipped privilege of examlnntbon. Wi Vanilerpool, Speiag-
Hiekil, Olulos

HAVE YOUU WERITTEN BONG-I'OEM2T Or composeld
orglon]l muele that yom can't acronge, 1 will compose ox-
pellent muele for your goem or armoge your masie for
publicatlon. IMlaps, orehesirn. organ o voelee  arrange-
menis.  Firstoclnss, bonest, exspert work.  G. W. Ashley,
67 Ulark 5t., Chleago.

PIAWIAETS AND TEACHERR of falr abkility can make
E50 woekly teaching real Raglime tjl'l:l,'-'iua: with my slmpls
erstem, Hepd & dime for Hu.1||;|l|.-|.- Ragthine in=tractor amnd
partleulars.  Chrlstensen. 317 Western Ave., Chleags,

THE Imiwi FIT. How o Hread amd Train Fighting
#,  Mllmstrated, 2%, poeipald, Clyman Oo,, 1096 M-
waukee Ave,, Chloags, ||'|I.

SEND FOR BOOK contnlmlng fall Iostroetlon  heoee R
pilver mlrtore, =llver plate nml how o pake “Leak Nog™
tire solotlom that will make any ““hike™ tire pumctare.
proof, und elght more oris sl seerets, AL fur S5e.  Ad-
deess Mapsger, No. 990 W, Jefferson 856, Sprimefield,
[¥hlo,

swlicl aml
FLla, ke
Internotlomal

Wanmng
sbotgung, Ok W,

Elili; SN,
luner tubss, =il $1;

high Pe-

FIVE AUKHES and a tows ot o the GEll of Megies fof
E2p;  E2D cdizh, BIG per nemth.  Raksed Riesl vegebnlles
orampe=. lemons, Egs In the winter, A few faets:  $150
per acee froaw onkons, $300 per acre Foom eocumbers,
per aere from cobbage, Fioest discks. peese gnd  deer.
Flshilng, Including ihe blg targpon. Sorf bathing, boatineg.
Uysters free for the patbeciog.  Hustrated bookbet.  DBuor-
tun & Denfortl, 910 Securlty Bldg., 85t Louls, &lo.

WATER FRONTE FOR SALE—Ssveral pleces of desira-
Lbe  waler-fronl  propgerty, lmpeoved  aml  Enji@proved, on
Mabfle Hay amnd Perdbdo Hay: switabile foF oavn &i1es, Fam-
ier mid cliubi; goml elevation: bealiliy: Boaling and kehing
all the gear; gomd iavestmenl Proin any =lapdpolnt; faEms,
E10 per pere,  Gegrge B Boyle, Battles Whart, Ala.

Tl HTEEL HARDEXNS LIEE DIAMOXND, anequalled
peilection,  Hample can, D4e.  Hooklet,  Ring Supply i,
oo W. Jodkeon Bivd,, Chleaga,

FRACTICAL FORMULAS. ok erpping dold, typewriter
tildsans, corbon paper. Tabber samps, chnmpagoe, clgor-
tobaeeo Qayors, englng hams, peinter’s  pollers, frietlon
matefics, tmiltatlen gobd, Jmination =lver, Fnltatlon gold
leaf, bmpltatlom  dispsopds, German  =3lver, white msial
pewter, doe eoch,  Formulas e handen @iesl, coment ibom,
petphion sieel, reslore burol  elesl well cast  steel, re-
shatpen files, gloss elehing, Joeweler's invisible coment, 2o
pach. Parks & o, Chems, &85, 24 Lo Salle 2t., Chi-

8,

ARCHITECTURAL, mechanieal and stroctural dmfting
given prompt attoation 2t reasomalile rates. Hlonwer Boesdle,
Iseembur, ITod.

EXCEPTIONAL OFPORTONITY for efergedle soliclbors

whth et and selling power.,  Artbele pleclately mew ol
wiuaranteedl, Tremendous seller.  Everybosdy buys I shown.
e o $2 prodt each sale.  Virgln feld nwaits hastlers

ererywhierd. Wit tmlay. Sonltax Coo, ZH0F YWahash Ave.,
Chiraga

WIRELERR TELEGHAPHY —XNew detector, gusrantecd
tr fecelve messdges from polnts huedeeds of miles awny.
Sjmple pml easdly adjastel. WL born ont nor bose
ite sepeitivensss,  Priee, [ conis, prepald,  (No stamps, b
. 0. Dux 448, New Orleans, La,

WE CAN FURNISH any part perinining to the ='Motor
Huger." Ellmisnte the unnecessary profits Ly abding 66
vourself, . Brothers. 76 450 Court, Chbeago,

Fibli BALE, CHEAP—Engises, Taollers, pamps, heaters,
iy compressars, blowerd, faps, ladgndey  machioery.  From
caf LaPgaln U=t pom can =upgly wour wanis oo motier what
1her are, I DImwaoh, 4% B, Jeffer=oa 2t., Chleapo

ANTHODE CAR MAKE GO0 COTH with my simple
el etehing peoeess:; pelee, £ ppecimens and portleolses
for sfamp.  T. M. Day, Il-=l1:_:'-l._'I-'|- Imidfall, Ind.

BTART A WHOLESALFE 'MET CARD BURINESS, proft-

able. Foew dallpre neadisl, Welte for fres ook, “How ©o
Make BMomey With ese Capds,’  Branley AMorgan Oo.,
EEE Vernon Ave.. Chicagn,

1. ERATEGM, Consulilmg Macle Engineer amd Mechonn-
lenl Deaftemann, Complete designs and speelfientions  for.
niehed for all clafses of ®leam, Tooneh, nnd  awtomedlle
mpehinery.  Apent for &lessn engineering speclalthes, 014
Heevens Biallldlng, Tweeeolt, 50ch.

GOLDN DEEDGIXG 1N ALASKA—=IO,0H  pepes Bedtod
glil-bearing gravel,  Michest placers koown.  Sieck. 20
oenis.  Par, RLOG,  Tostallisents,  Shoold pay E10 for
overy dollar Investel.  Mastcated prospecins free.  Yukon
Basin Gold Dredglng Co,, Dept, 76, Konses Uiy, A,

CHICAGD, THE CTTY OF GLOKIOUE OPPORTIOXITIER
for ambitioss young men,  Twenty thousaml come to Chis
cagn ¥early, Rnslness now is fast regalning §i8 nerneal
comilltlen, Toume men with o desire fo poccesd are needssd.
Zenl 1A dme  dollar amdd we owill =end yom oa carefully
oomplilel divectory of the Brms in Chicpge engnged in any
Hne of buelnes §In whish yon are  Inferestsl, SBpecify
yonr lne, We aln foenish on reqoest. withont additional
rharge, duflng & period of three monthe, information ceon-

vernlng  boanllng  and  Endging  bouses,  clabs aml  Eym-
ne=lum= nlght schoods, efe.  Addees, Chieago Infarenntbon
Zerviee, 1 B, Miston 831, Chilengo.

WIRELESR TELEORAPHTY —Tlow b consirnet smil op-
pRafe 4 wirelrss stathm at bome,  No experlencs MACTREEATY .
Price, 50 centa,  (No stamps) P 1% 448, New Op-
beank, L.

WANTEb—snlesman  for speclal band  aml pubomatle
serew  miachine work on ecommission for central states.
Glepral Scpew LUoo, 141 Hoo (liniom 5t., Chicngo.

MONEY BACK I Will's Hpot Honp faile o remove

greawe spdE from clothimg.  26c. W, . Wi Geongetow i,
1, dAgeni= wrife e b

231X IMLLARS PER 100 paid for malilng o distribmt-
fing «leculars,
Kinyom d°n.,

Rlawly work
Newton, [odvs.

'artheitlars 4 cenide, R, F.

FREE

This $13.85

DRAWING
OUTFIT

Bea offer of

Successful Draftsmen
On Pago 134
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Increase Your Earnings

We have an attractive money-
making proposition to make to

those who would like to make
MORE MONEY.

Our proposition offers an ex-
ceptional {}ppﬂrtumt} to men
employed in manufacturing
plants, machine shops, etc.
Such men can easily make
MORE MONEY without
interfering with their regular
work.

The work 1s pleasant. The
compensation 1s liberal. What
others have done you can do.

Write to us today and receive
full particulars by return mail.

POPULAR MECHANICS

Desk A...225 Washington Street, Chicago

Please Mention Popalar Weohanics
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[THE LEADER]|

IN NAME IN QUALITY

E-10 He. F. EKGINE

The Non-Vibrating “Leader”

The first successful horizontal op-
posed marine engine on the market
Three years ahend of its nearest competitors

TWrite trefay for Calalag
It wdll fee wrorth ponr wehile

THE S5INTZ-WALLIN CO.,
284 5. Fromt 5., Grand Raplds, Mich,
160 Mpsean 20, New York 590 Caromdelet Si,, New Orleans

'SUHMER COTTAGE

Easy to bulld with aur

PERFECT SAWED AND FITTED

KNOCKED DOWN  HOUSE

“A LA.DD]H" KNDEE ED HDWN I']ﬂUSE

.ﬂ.lu ddin Auta Garages, = 69 Lo i?l

Alopddin Boat Housses, - - 5-1'} [T 1'[

Aladdin Dwelllng Howse, =i ranm oo, i

:\.urr” Ipih el :' ez, Trindoes ™ ‘- .-I'g.z

S-i"rrE EGWTELETUHS' AH[I HHﬂH HILlS
.lml | II_.I|...|:I lans | ;--l-: 1 .I tied ..E...{.. I..- 1 kar I-‘II:
d Fead s to T Erects sgnl any where winh g led Erorthing
-|||| lus perois of evefT &S Ol mperled 350 per canl. lois ths
eHibrartor chsrgs Sand iy T FLTTA | Pleasm euclice #1 i

MNorth American Construction Co.

BAY CITY, MICH.

—
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f c.rrrua.ru to December
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Alter & 2 to J months® cowrds

PLUMBING, BRICKLAYING
PLASTERING 4
l'JH ELEETH]EAL TRADES S

[FJ ] ..l.||“I |.I I:l
Tuals toke the place of Books.

te 3 4 ay Tind o

IT wou Sannst attend school, we
=ach by mall giving Practical Ji-
SLTUCLEm E3L vaur oawmn Roes,

Our  free rhrnlnu-ug tells ..H
alont it ‘rite for ib loday

NATIONAL TRADE SEH[I'I]LE.

WY W, 2th St
MNEW Yok
BT N Ashland Ave.
CHIC AGD
T Elghtli 5.
SAN FRAMCISCO

GAS ENGINE MANUAL

]
=
i
=
=
o

T This volame just published glves
the test and most elpful [ofolma-
thom respacting the consiroctbon, e
uod management of Gas, Ossoline
aml O Engines, Marine Motors and
Avtomohile Emgines, Inchaling ehnp-
tisrs om Producer Gas Planis and the
Aleohol Blatlor,

TThe book Is & praciical educator
Irom cover o cover pmil s worth
many thimes the prles 1o Anyans IJ‘llrJg
F e -eln[.-,lnr- of pny type or size.
Cantalns b2 pages, =3 {ll. pars, 166
dlagrams, slxm E1jxaly |n|:|1|a-r., walgha
2 poumils, handsomely bodnd, amd in
BYECY Wiy & Loe volums,

SPECIAL OFFER

T T vaidpy vy the practieal meril
of this MaxTAL o Te givet, i Ty
i eranviealion of the fonf ateelf,
kel ue il sihimit fa fhe reads i'%
ol Paprilar Méchenies, free frr e
li'Jlllrtl'lh-'m o b paerid dor or relurnded,
afler Lok I'rl:y il aeer,

T Uran reeoipt of the following
agreamant {wililel can be alther
ot ouk or sopied), the
Teoake wllk b [mame

ﬂ1atl|'l't for- _—
witrelsd, #
ant Ao a
11"- z ;"‘ {ir
bt e ok
-:u-“"“ 3 i '#""'1 At
I| :,D ﬁ v ]_._l.'\'“;.w
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nl'\-l I-'J'I’ L e L
.L.'l'lﬁtv"-l“."
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‘*’ﬂ We're Gomg

Such scenes as this are actually taking place every day. Invanably the man
who pers the raise is the frained man—the expert—while the wnirained man plods
along ar the same old wage,

If you're poorly paid and have ambitien vou're too pood a man to be kept down
and you woulde™t stay down if vou only knew how easily you can acquire the
training that will put you in the lead. It doesn’t cost you anything to find out
how vou can accomplish this=—how you can have your salary raised. Simply mark the
attached coupon and mail it now to the International Correspondence Schools.

Doing this places you under no oblization; it costs vou only the postage; it
takes only about thirty seconds of your time; and it places you in possession of
expert information and advice that will point the way to a successful career.
"Then, mark the coupon, and do it now.

“The Business of this
Place is to Raise
Salaries?’’

You won't be required to leave home,
there'll be no interruption in your work 5
there's oo age limit; you won't have to
buy a single book ; it makes no difference
14 |'|-;_'|'|_ Tl .\_:ll or w ||.\.|l. Tira II'--\. L .IJ.I\.';. ll:lf
eapital is no barrier. "Uhe only requirement
is the ability to read and write, ‘Then, if
its all 50 easy and yvouw're @3 ambitious as
yora think vou are—mark the coupon.

tnlernalmnal. Correspondence Schools,
Buox BT2, BCHANTON, I"A.
Flokan explaln, withont foriher ebligation of my part,

Lo | enm guslify for & barper salnry b5 U poss-
Wi efore which 1 bwe Il.drl:.l.'ll x

\

|

|

|
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During March 424 students volentarily
||_=||u|.-.|,1 -u]._qn nereases and |'|TI'|1!II|':i':'!IIi Ii=
ceived a3 a direct result of 1. .5, tralnang.
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SPONGE=GATHERING DIVING-MACHINE

The Dream of Jules Verne a Twentieth Century Accomplishment

Tal Al

«Hézi:‘:f

—I 5
OWPEESAED &0

.
w1 mELRALT ,'_" -

Machine fer Harvesting Sponges on Ocean Bottom

The ewriouz =ubmarine diving-ma-
chine shown in these illustrations was
invented by Abbe Raoul, the Viear-
General of Carthage, for the purpose
of revolutionizing the task of gather-
ing sponges from the bed of the sea
off Tuniz.  The usual method iz for
native divers to awin to the bottom,
grasp a sponge and ris: to the surface
as rapidly as possible for another long
breath of air, or for white divers to go
down in the reg‘ulatmn diving outfit.

The wvessel is 17 ft. long and ¥ fi.
in diameter, and earries two men. It
haz mo engines and iz propelled by
means of two oars. It i3 raized and
sunk by means of water-tanks, At the
bottom is fixed a safeiv-lead weighing
1,625 1b., which can he releazed if the
raising apparatus refuses to work
This &0 lightens the vessel that it can
rize of itz own accord.  The sponges
are gathered by means of a movable
arm with a device on the end which
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pinches the sponges from their bed.
A stationary arm or standard holds the
basket 1nte which the sponges are
dropped ; an electric lamp illuminates
the sea-bottom.

———————

A WICKER-WORK LIFEBOAT

A wicker-work lifeboat, considered
absolutely practical by foreign marine
experts, has been constructed by a Hot-

hy I.'.r::r.lur rf ta Bhipping Warld
Will Mot Crush Easily

terdam inventor wha is well known in
Holland for his marine patents.

The hull 15 made of cane or plaited
wicker-work, and its most important
advantage is its practically unbreakable
character.  This lLias already been put
to a severe test in a collision which oc-
eurred between a Helgian sailing yacht
and a Duteh motor boat. The wicker
lifeboat was canght between the two
craft and acted az a buffer, sustaining
no other damage than the breaking of
the mast and stavs, Among its other
advantages iz the fact that it is un-
sinkable, has no rusting materials, is
not liable to leakage althongh squm:eﬂ
almost out of shape, and has more
room for storage of provizions and
water than ordinary wooden lifeboats,
in addition to being much lighter.

For lifessaving work in narrow
waterways, where there is danger of
eollision with floating wreckage or of
being erushed, this type of boat seems
desirable, Whether a craft so con-
gtructed is the hest to make headway
against an unusually heavy sea or not
iz another gquestion.

POPULAR MECHANICS

TRACTION MACHINERY LIVERY
STABLE

An entirely new proposition by
which an Englishman has made a big
fortune iz a livery stable filled with all
kinds of power-propelled farm and
road machinery. In his stables he has
for hire by day, week or month nearly
ol steam road rollers, varying in
'nmght from 6 to 17 tons; 33 traction
engines, 7 sels  of qtcum-pln-wmg
tackle, 14 sets of engines and thresh-
eTR, and 2 gazoline tractors, over 104
in all.

To keep these machines in order he
lins a complete machine shop, which
he algo uses for outside repairing. Bach
outfit haz a mounted house in which
the men live, His whole system of
paving his men is based on a fixed
wage, with a small honus for each
piece of work accomplished. In all
cased the hirer has to furnish fuel and
water and deliver it to the machines.
A large map of England and Scotland
hangz in his office and red numbered
flags pinned to this give the location
of each machine. The foremen report
every 24 hours,

[
L -

PHOTOGRAPH OF A STEEL RAIL

This seemingly fine automaobile road
i# nothing more nor less than a line of
steel rails. The amateur photographer
who took the photograph held his cam-

A Rail, Nok o Street
era on the shining surface of the rail

while taking the exposure. The other

rail can be seen at the right.
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Wreck on South Side Elevated Ry., Chlcago.

a5l

Twenly-one persons injured serously, but no one killed

FROM RAIL FENCES TO PENCILS

The famous cedar rail fences of the
time when, as a boy, many a president
of the United States barked his shins
climbing over them and plowed the
fields they encompassed, are fast disap-
ilt::‘triilg, and thoee Hill left 10 some soe-
tiong of the countrv are coveted hy
peneil and penholder manufacturers,

1t would he hard {o make many peo-
ple believe that the wood in the peneil
or penholder they daily n=e haz zerved
for 50 and perbaps 100 vears as part
of a rail lence, but to a great extent
this iz true. When split open the mest
aged and dr_-r—ml eaten eedar ratl di-
vitlrez an interior of as white and well

A Yaluakble Fence

seasoned wooll as can possibly be pro-
cured by long and careful seasoning.
The Alabama rail fence shown in
thiz illustration iz nmo lesz than 75
vears old and would =el] for more than
enough to pay for a new wire fence,

AUTOMOBILE CAB WITH LUG-
GAGE RACK

A new amd advanced type of aunto-

mobile eab, which has as a distinct fea-

ture an adequate rack for the accom-

Luggage Rack on Tep

madation of luggage, iz now being
aperated in London. This is provided
for by a fixed canopy over the driver's
seal, supported at the rear by the fram-
ing around the [ront windows and
over the dashboard by fwo steel rods.
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RUINS OF THE CHELSEA FIRE
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Wireck of B. & A, Bridge—Militia Palrolling Ruins

On the opposite  page are shown
three views of the ruing of Chelzen,
Mass., after ite destruetion by the dev-
astating fire which razed to the ground
over H1,000,000 worth of property.
Out of a population of nearly 40,000
people only 13 met death.

The first illustration shows the wreek
of a fire engine which was abandoned
when the lames surronnded it The
secoml illustration 18 the rming of the
eity hall and the third is a view of
Everett avenue, swept almost clear by
the flames. The illustraiion on this
page is the wreck of the B. & A, rail-
road bridge.

& &
* o

LAWN CLEANER

A recent addition to the many tools
which make the gardener’s work a little
leza difficult is a
lawn cleaning
machine that
picks up papers,
leaves and simi-
lar rabbish and
deposits it in a
galvanized recop-
tacle. In con-
gtruction and

mole of operation it resembles a lawn

mower. On the axle of the whesals

18 a dram, the surface of which is

composed of rows of pointe.  As the

machine is rolled over the lawn these

points pick up every loose object.
R T

ELECTRICALLY HEATED BATH-
ROBE

Among the most curions of the re-
vent electrical inventions is a bathrobe
2 heated by elec-
tricity, The out-
er surface is

malde of  lheat-
retaining  mate-

rial, and between
this and the lin-
:ifl;{ % a I]'IIL"H]'I r:uf
wires. These
wires all run to-
gether at one of
the pockets into
a common lamp
socket, This is
connected with a
regular  electric
current by plug and cond.  Another
pocket holdz a snap-switch which en-
ables the wearer to quickly turn the
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eurrent off or on. The garment, which  longing the treatment an olive tint was
is used as an ordinary lounging robe obtained. With negroes of a lighter
when the eurrent is off, is practically color he has obtained ereole tints.
fireproof. - _
’ The epeed record for United States
BLEACHING NEGROES WHITE armored cruisers is now held by the
“North Carolina.”

RN S
L

Working upon the
well known fact that
the X-ray machine
possesses the property
of destroying the col-
oring matter of the
tkin, a Philadelphia
doctor s, with more
or less success, uwsing
guch a machine to
bleach the skin of
negroes  to as  mear
white az possible.

In ome instance he
has succeeded in dis-
coloring a negro’s face
after 30 {reatments,
and other cases  of
“black skin™ now
being treated are pro-
gressing eatisfactorily.
After the tenth treat-
ment the complexion
of a very black negro
turned to a light chest-
nut color, and by pro-

ACROSS THE CONTINENT BY GOAT TEAM

Probably one of the most unique while they do not cover nearly as much
methods ever used for crossing the territory in a day as would a team of
American continent is this litile con-  horses, they can make a daily average
veyanee, drawn by four ——

Angora goats, which re-
cently started from San
Diego, Cal., to make the
trip to New York. Only
three weels prior to the
gtart across the continent
the outfit comnpleted a
4,000-mile overland trip
from Hastings, Neb,, via '
Portland, Ore., o San Average 15 Miles Dally

Diego, commenced in ¢
May, 1907. The little animals plod of 15 miles. The owner and driver is

gteadily along over the ground, and, Vivian Edwardz.
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THE ARTIFICIAL PRODUCTION OF REAL DIAMONDS

Diamond Controversy Agitates Europe—M. Lemoine Elther (Genlus or Fraud—
Mo Doubt as to the Possibility of Making Diamonds Artificially—African
Diamond Mine Owners at First Frightened— Now Cry *'Fraund**

Fig., li—Loading the Grucible with lron Filings and Carbon of Bugar.

Fig: 2:==Furnacoe in Full Blast.

Fig: d.—Washing Diamonds from the Waste Matter

M. Lemoine, a French ecientist,
claims he can manufacture diamonds,
Sir Juling Wernher, president of the
De Beers South African Diamond Min-
ing Company, and not exactly a sim-
pleton, was present with his experts at
two experiments. He became convineed
and asmociated himself with the in-
vontor to the extent of %65,000. Then
gquite suddenly he exclaimed that he
had been deceived, and on hiz simple
affirmation M. Lemoine was arrested,

Wow Al Temnine 1s in pr:qcm the
secrel formula of his process 18 safely
locked awav in a London bank, Lard
g'!;rru[-.imnf_f Thas Tmh[u_,h proc l:mm_,n;i his
belief in M. Lemoine, the whole of Eu-
rope is agitated, and the scientists of
France are drawn up in battle array
to defend or accuse.

The majority zay that the French
diamond maker i2 a fraud, but others
just as stoutly atlirm that he is a gen-
ius and that for reasons apparent to

every thinking person, those who have
everything at stake are endeavoring to
diseredit his claims and drive him into
a prison. It is natural to be skeptical
under the cireumstances, and the
chances are that M, Lemoine is a fraud,
but there i= at least one chance that he
Is 4 genius,

It is freely admitted that, if it is
possible, as M. Lemoine claims, to man-
ufacture diamondz and sell them for
a song, as compared to the price asked
for diamonds gathered from the store
houses of nature, the great diamond
syndicate would be ruined and the
diamond mines of Africa have to close
down. It ig therefore guite natural
that the syndicate would try to project
it own. This, and the fact that Henri
Moissan, who was one of the greatest
geientists in France, actually manufac-
tured diamonds, although of minute
gize, make the one chance in a hon-
dred that M. Lemoine is & genius, The
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The Elr'clt German battleship ""Ersatz Bavern™ was launched at Wilhelmshaven on March

5. The

g ship's displagcement is 17.86) tons, she will carry ten 11-in. guna, have a crew of

men, and her speed will be 21|'.-i"'_|:|_|"|'l'lif"l‘.'l an hour,

Whan placed side by side w
big fighting ships of
ships, loom above them.

the American navy, It s neticeable how the
This difference in marine architecture, howewver, is considered as

the English “"Dreadnavght”  type of warships, and the

German, and alss the French

vastly In favar of the American and English ships, as the vegsels of the former nations pres

sent a larger mark
By Courtesy of London illustrated Mews,

to the enemy's fire and are not belleved to be as seaworthy.

improbability that he haz: succeeded
where other and greater scientists have
fnileﬂ, and his attitude in the face of
the charges made, constitute the ninety-
nine chanees that he is a fraud.
According lo the French magazine,
L Mlustration, the men who believe
M. Lemoine haz found a simple means
of obtaining the resnlt vainly sought
for by great scientists are honorable
ahove anv :-'ll.l‘:pii'inrl__ bt 1t]1]mug}| 1181
of some aflaire, are considered not fa-
miliar enough with the elementary mys-
teries of chemistry to be completely re-
lied upon. This, however, does not
apply te SBir Julivs Wernher and his
experts.  They knew the elementary
principles of the method from study-
ing the experiments of Henri Moissan,
The tests made before Sir Juling and
his experts were at the time considered
conclusive, In their presence Lemoine
placed the chemicals in a crucible—
watched closely to see that he put no
diamonds in as well—then placed the
geqled erucible in the electric furnace,
The current was turned on, the ex-

perts saw the crucible grow hot, then
white hot and continue =0 until the
inventor announcsd that the requizite
temperature had been reached.

The ukmost precauntions were laken
by M. Lewwine fo assure Sir Julins
that no real diamonds could be substi-
tuted for the contents of the crucible,
He stripped himself fo the ekin, and
removing the white-liot eruecible from
the furnace on a shovel, plunged it
into a pan of water. When the eruci-
ble was sufliciently cooled the De Beers
expertz opened it and found 25 dia-
monds of sufficient size to satisfy them
of the value of the process, However,
to make doubly =ure, they azked for a
socond  test, which was condocted in
the same manner and with practically
the same result,

Whether the stones were truly made,
or whether the manufacture wag a feat
of jugglery will not be proven until M.
Lemoine mives a test before a commis-
sion presenting the necessary guaran-
iees of competence and honor. So far
M. Lemoine has offered, in return for
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his provizional velease, to satisfy any
aix experte Sir Juoling may zelect by
lurther tests, but the magpate thought
best to keep Lemoine where he can be
eazily found if badly wanted. He ol-
fered, however, to give the inventor
#HE0,000 additional for the surrender of
the formula in the London bank. which
offer was rejected on the adviee of his
attorney, M. Labori, the famous French
lawver who defended Dreyfus. Prior
to Lemoine’s arreat Sir Juliug started
suit to compel the inventor to hand
over the formula, but was defeated by
M. Labori on the ground that he had
not lived up to hiz part of the con-
tract. This formula, so M. Lemoine
modestly states, is worth 325,000,000,

Sooner or later the publie will know
what Lemoine’s claimz are worth, but
at present the Formula is HLIEJ[HI!-H'i]  TH)
run something like this: “Take earbon
of sugar, place it in a erucible, and
heat to the requisiie temperature In an
electric fornace.  The rezult will be
diamond="  Whether thiz iz the secret
or not, it is a Tairly acceurate descrip-
tiom of what waz 'Hiunih‘ accomplizhed
in Henri Moizzan’z Inhor .1lm1. althongh
the stones wore inlingbess g v small,

It has been alsolutely proved hat a
diameond is pure carbon ervstallized by
heating it to a great temperature in
oxveen amd burning it to a cinder, The
problem of the diamond-maker iz fo
transform carbon—preferably earbon of
agar—into the diamond erystal.  An
inferior form of digmond iz ;:nlphih‘r-
which is Elrl::llilllhil[ by the cooling of
fused iron. The dinmonds of "|.F11m
are found in blue clay, in a voleanic
formation rich in peridot and granite,
and are helieved to have been formed
under great pressure at an intense heat.

—— e Ap— =

HOISTING A MULE TEN STORIES

Az a little publicity event the con-
structors of a 10-story bank building
in Knoxville, Tenn., hoisted a mule
named “Maud™ to the mp story as sonn
as the =teel work waz in plnm_ The
event had been heralded in advanee,
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and when Maud started skyward 3,000
voices cheered in unison with the blow-
ing of the whistles.

HUGE TIBETAN TRUMPETS

During the solemn festivals of the
Lamaistic ritual, the Tibetan priests
blow these huge brass trumpets at fre-

Trumpets 1§ Ft. Long

quent intervals. The trumpets are 16
ft. long and emit a note like thunder.
The standing figures are two lamas or
priests of one of the Tibet monasteries.
—

“BATTLE FLEET" KILLS WHALE
IN TARGET PRACTICE

A few days after the completion of
the target practice of the “battle fleet”
in Magdalena bay, a huge whale, 60
ft. long, apparently wounded by big
gun thots, came ashore at a point on
the extreme szouthern coast of Cali-
fornia.

Two deep holes in its carcass, mid-
way between head and tail, were proof
of the cause of its death. During the
early part of the practice a large whale
wias frequently seen in the vicinity. It
disappeared suddenly and later was
seen some 100 miles distant, apparent-
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It was in the last
struggle  when

ly in great distress.
throes of a death
gtranded.

WRECKING WINDMILLS A NEW
INDUSTRY

The paesing of the windmill in
England, antiquated by such recent
power producers as the gas engine and
electric motor, has given life to a new
industry—windmill wrecking, The
old windmill builders understood their
buziness, and meant their handiwork
to last, and =0 the demolishing of such
strocturez iz mo simple task. Many
of the old mills stood 100 ft. high and
had eight or nine floors, fitted with
four run of stones, and contained tons
upon tons of brick, Often these huge
mille stand close to other buildings
and aecidents wounld be inevitable if
the wreckers did not have experience
in their tasks.

& &
il

- AN ELECTRIC LAMP SOCKET

THAT LOCKS

The accompanying illustration shows
two styles of lamp sockets that are
now being fitted with locks and keyve
to prevent the globes from being re-
moved by sneak thieves In this new
locking socket the shell turns freely,
making it impossible to remove the
lamp by unscrewing until the shell is
locked with the key. The general ap-
pearance of the sockets is the same
and the security for the lamps will be
appreciated by many, and especially
those using the new tungsten, tanta-
lum or other high-priced glohes,

Lights that Lock
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WORLD'S CHALLENGE CUP FOR
AEROPLANES

M. Michelin, one of the best known
aeronantics enthusiasts in Franee, has
founded a world’s challenge cup of the
value of 20,000, to be competed for
annually by seroplanes,  Alter the
first race the aviators will be eompelled
pach year to fly double the distance
made by the winner of the trophy the
preceding vear.  The eup will Le held
by the aero elub of the country of which
the winner is a native, and he will re-
eeive in addition to the cup #5000,

M. Michelin has also offered a special
prize of $20.000 to the aviator who, he-
tween now and 1918, travels in an aero-
plane from Parvis to Puy-de-Idme, a
distance of 250 miles,

e o —

AERIAL RAILWAY IN STRAW-
BERRY FIELD

An ingeniows Japanese small-fruit
grower in California has rigged up an
aerial railway in his strawberry fields
on which the trays of fruit are car-
ried to the little packing house. It

consists simply of a row of posts, a

}-in, wire, two barn door hangers and
a frame for carrving a dozen frayvs.
The shaldows cast by the posts over the
growing plants are too immaterial to
retard growth.
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HAT PINS FROM GENUINE
ROSEBUDS :

The manufacturer takes fresh rose-
buds of different varieties, ranging in

i

Gold Plated Rosebuds

price from 50 eents to $2 per dozen,
and places them in an clectro bath
which deposits metal on the bud. The
metallic surface retains the forms and
outlines of the buds and shows the
veing and delicate tracings. Az in na-
ture, no two are alike. Gold, copper
and silver may be used.

A less pleasing, though more realis-
tic, demonstration of this process may
be soen in a cigar store in Los An-
geles,  The proprietor secured a snake
about 2 ft. in length, which he eoiled
aroumnd a clgar ]ighljug pmleﬁtal, anil
had his snakezhip plated with a nice
heavy coat of copper. The form is per-
feet, even fo minute details such as the
EYES,

& -y
" *

ASBESTOS SHINGLES

An asbestos shingle roof, when prop-
erly made, will outlast the hfe of the
building itself. The simple exposure to
the elements causes the cement cover-
ing of the ashestos fiber to cryetallize
and it becomes more and more service-
able az time rolls on, steadily tough-
ening and hardening with exposure.
The fact that the elements take bet-
ter care of these shingles than the best
paint or dressing does away with this
expense,
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This Interssting picture Is from a phota-
graph taken with an exposure of one hour
and a half, with the full spening of the lens.
The white llne is the path of the full moon.
The nlght was clear. Photo by H. wW. Bal-
toridge, Fresno, Gal.

Being fireproof and not affected by
continuous moisture or frost, it is ob-
vious that asbestos shingles and ashes-
tos lumber can be uzed in a great many
places  where ordinary lumber has
failed.

- &

OPIUM SECRETED IN DONKEY
BOILER

More than #11,000 worth of opium
was recently found secreted in the
boiler of a donkey engine on the
steamer “Uify of Puebla™ when she ar-
rived at San Francisco from Vietoria,
British Columbia. Nine sacks of the

Steam Boller
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drug were taken out of the space above
the tubing in which the steam is gen-
erated.  Opium is worth about £14 a
pound in this country, the duty being
#b 4 pound. The seizure was the larg-
est in years,

O &
L L

HUGE AMERICAN DREDGE FOR
EGYPT

Orders have been received by the
Richmond braneh of the American To-
comotive Works for the building of a
mammoth dredge for work on the up-
per Nile, Egvpt. The scoop will cut
10 ¥, each way and will be the larg-
ezt in the world. The dredge will be
taken apart again after construction,
for shipment, and each package or parl
will not weigh more than 600 lh., as it
will be necessary to transport it on the
backs of donkevs to the point on the
Nile where it is to be used,

—_— - —— —

OIL MOTORS FOR SMALL BOATS

A large 140-hp. motor using kerosene
instead of gasoline has just been suce

By coarfasy of 5k pplng Wikl

2il Mator gn Trial

cessfully tried by the British Admir-
alty in a 40-ft. pinnace. In one of the
tests the motor ran without the slight-
cgt hiteh for 6 hours at full speed. To
start the motor 4 small auxiliary mo-
tor driving the air compressor is used.

i &

THE DEATH ROLL OF INDUSTRY

At least one death or injury every
minute of every week day of 24 hours
is the annual toll labor pays to indus-
try in the United States, Of the 19 -
000,000  industrial workers of the
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country, 500,000 men, women and chil-
dren are killed or maimed every vear.
Among the most dangerous occupa-
tiong are the manufacture of dynamite
and gunpowder, submarine tunneling.
mining, skyscraper construction, rail-
roading, amd steel manufacturing,
New York and Chicago, being the
largest cities in the United States, nat-
urally have a large accidental death and
injury roll, but the most appalling list
comes Trom Allegheny county, PPenn-
sylvania. Thiz county, in which Pitts-
Imt‘g 12 loeated, combines steel, iran
and ecoal mdu-itrlu:_ mills, mines, rail-
rodds and buoiliding operations.  Over
17,000 deaths and injuries a year in

all industries iz its record,
P —

ICE GORGE IN MAUMEE RIVER

Went Dut with Irrgsisiible FPorce, Wrecking a
Bridges and Steamer

Thesze illustrations show an ice gorge
in the Maumee river at Toledo and the
damage it was responzible for when the
gpring freshetz occurred. The hig
whale-back steamer “Yuma,” loaded
with 150,000 bu. of flaxzeed. wae ticd
to a dock just above the Cherry street
bridge when the ice floe started. The
big 3-in. hawsers were snapped like
whipcords, and in the recoil one of
them struck and killed a bystander.
The wvessel was driven against the
bridge and carried away one of the
spang, The Toledo harbor master was
on the span at the time and narrowly
escaped drowning in the cold water.
He was carried nearly hall a mile with
the ice before being rescued.
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SPRING AUTOMOBILE WHEEL

One of the latest designs of spring
auntomobile wheels is the invention of a
California engineer, It is simple in de-
sign and iz claimed to have stood pric-
tieal demonstrations, The eushions of

New Auto ‘Whesl

the wheels are of hard rubber, and the
spring  and  smooth running of the
standard pneumatic tire is made pos-
gible by the Hat steel springs that form
the lower part of each spoke. The
upper parts of the spokes are fastened
to the hub by a socket joint, and the
lower parts or springs, connecting with
each other by elbow jointz, are solidly
riveted o the inside of the wheel rim.
'The spokes cross each other near the
hub and are tangent to it under all
conditions,

loe Gorge at Toledo, O.

Wrecked HBridge and Steamar
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DIVING SUIT WITH LACED-UP
LEGS

“Blowing up™ is one of the accidents
to which deep-water divers are the most
liable. When a
diver is crawl-
ing on the hot-

toon withh  his
head down, air
may  Accnmu-

late in the hack
of his suit, and,
Faining  access
to  the legs,
cause him to
turn turtle and
shoot  helpless-
]_1.' llll".'l-'!I]'I:], \I'Zir.!l
the rizk of com-
ing into con-
tact with a
a:hi;f:i or boat’s
hottom. To make such accidents im-
possible, the diving eommitiee of the
imelish Admiralty has recommended
that all new diving suitz be provided
with an arrangement for lacing up the
legs and thighs,

&

EXTINGUISHING OIL-TANK FIRE

The fire in this 30,000-
gal. fuel-oil tank, caused
by an 1;-.:!.;|||r:!-"|nil rﬁ]]ﬂwing
the atternpt of a man
with a lantern to meas-
ure the depth of oil, was
extinguished by tunnel-
ing under the tank and
drilling a hole throngh
the hottom, A pipe was
fitted into this hole and
the oil waz drawn off into
a hurriedly excavated pit
in the ground. The tank B
was repaired as eoon as
sufficiently eooled and the
oil pumped back into it again,

The Anthracite mnl production of
the United States iz confined to Penn-
evlvania, Colorado, Rhode Island and
New Mexico.
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INDIAN RECRUITS DESCENDING
18-FT. WALL

The training the reeruitz of the na-

tive British Indian army are put

& Difficult Jump

through iz strenuons.  One of the meth-
ode of hardening them for soldiering
is the ohstacle race, in which they make
difficult jumps and hurdles and seale
high walls. The illustration shows a
number of them desconding an 18-ft.
concrete wall.

STREET GAS LAMPS LIGHTED
AUTOMATICALLY

An English inventor has devizsed an

Puenching a Burning Ol Tank

automatic appliance for lighting and
extingnishing street mas lnm[m I:ln.r VATY-
ing the pressure in the mains. The
apphance eonsists of two chambers, the
one a high-pressure and the other a
low-pressure chamber, both provided
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with sliding domes. The high-pressure
dome is weighted to suit the night
pressure and the low-pregsure dome to
auit the day pressure. To light the
lamps the pressure of gas is increased
slightly over the normal night pres-
sure.  'This causez the high-pressure
dome to Tise and open a port, thus al-
lowing the gas to pass into the low-
pressure dome, which in its turn rises,
and, by means of a emall pilot light,
lights the lampe.

P —
PHOTOGRAPHING THE DIS-
CHARGE OF ELECTRICITY
FROM HUMAN BODY

That eleetrieity, heat and ether are
one and the same fluid, ie the asser-
tion of Frederick Hovendon, of Lon-
don, who alzo ¢laims that every person
axhales electricity from the finger-tips
amd that he can take moving pietures of
the process, To do thiz he fills a
square glass box with cigaretie smoke,
mixed with air. The experimenter
thrusts a finger through a hele in the
hottom of the glass box and a power-
ful are lamp is turned on. The ether
or clectricity is immediately seen i2a-
ing from the finger fips and photo-
graphed.

- —

PASTEBOARD RAILWAY ENGINE
AS FANCY DRESS

The illustrations show an ingenious
adaptation of a pasteboard outline of
the front and rear of a locomotive as

Deld Masguerads Dress
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a faney dress eostume. The costume
appeared at a railway men’s dress ball
and, needless to say, won first prize.

————iff i ——

THE «COMET" CLOCK

An ingenious as well as a vemark-
ably artistic clock hag just been ardded
to the many horological eurioe which
have been devised by French eraftsmen
ever since the dark ages. '

A =un is supported by a small statue
of graceful
form. In this
sun i conceal-
el a cloek
movement, to
which iz ad-
justed a large
hand in the
form of the
tail of acomet.
Thishand
makes o revo- C00
lution of the
sun every 12
hours. It has,
in the starred
vircle, a fig-
ure svimboliz-
ing “Father
Time, ' mount-
pdl on an ah-
solutely free
axiz, The point of the scythe, which is
Father Time's chiel incumbrance, al-
ways points downward, thus designat-
ing the exact time as the hand revolves
around the sun. Az shown in the illus-
tration the time is ¥ o'clock. At mid-
day the hand will be at its highest point
and the figure 12 will be under the
point of the seythe.

—_——— ——

CONSUMPTION OF CROSS TIES

The consumption of cross ties by
steam and electric railways in the
United States during the year 1306
amounted to 102,834,042, valued at
$48,819,124, an average of 47 cents
per tie, Of this number nine-tenths
were purchased by the steam roads.
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The total number of treated ties pur-
chased was 5,280,437, to which were
added 6,390,203 treated by the come
panies themselves.

-

CONCRETE DAIRY BUILDING

The buildings of one of the most
complete and up-to-date dairy farms in
Michigan are constrocted entirely of
reinforced concrete, roofs and all. The
milk house iz of as neat a design as
could possibly be conceived, and has
continuous hollow walle. The milk is
earried Trom the barns to the tower
room anid poured into a pipe which car-
rieg it to an air cooler. From the air
eoaler it is drawn off into receiving
cansg and placed in ice tanks.

The other illustration shows the
gilo and barns while under construc-
“tion.  The silo has an inside dinmeter
of 20 ft. and is 40 fi. high. The wall
iz 8 in. thick for the first ¥ ft. above
the foundation and & in. thick for the
remaining distance. It was reinforeed
with J-in. romnid iron, "The form or
maodel, which can be seen near the top,
was made of a sheet of 20-gauge iron,
30 in. wide. All the work wasz done
from an inzide zcaffold. The silo has
a capacity of 325 tonsz of ensilage. The
first story walls of the cow barns are
also constructed with continuous hol-
low wallz.
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UNLOADING OCEAN-GOING
VYESSELS

The lumber cargo of this ocean-going
vessel 15 being unloaded with two donble

Unlaading with Donkey Engines

engines and twa stationary booms. The
engineer =tands between the two en-
gines directly in front of the main mast.
At the moment thiz photograph was
taken he was operating the two engines
in opposite directions, thus swinging
the load from the vessel to the dock., A
cable from each engine runs over each
hoom to the chain carrying the load.

Milk Housa
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WINDMILL SIGNALING IN THE
NETHERLANDS

Quite recently the Duteh government
carried on a ‘series of experiments in
order to ascertain the value of wind-
mill signaling for military purposes,
and proved that communication could
easily be cstablished with far-distant
centers by sending messages [rom one
mill to another gome miles distant, and
g0 forwarding them thronghout the
length and breadth of Holland in an
ineredibly short time. Holland is an
infensely patriotic land, and by secret
codez, anly known by the millers thems-
E-ehu confidentinl messares could be

64

two lances tipped with padded end
pieces are the ontfit required. The com-
batankts are placed opposite cach other
on the horses, the word is given, and
they make the best time possible for-
ward, wielding the lances in an effort
to upset each other.,

The horzes are go ballasted that the
elightest thrust with the lance will un-
horse an opponent unless he iz =killed
encgh to oflsel the push with a quick
halancing maneuvre. As it is impossi-
ble for the rcombatants, enenmbered
with the unwieldy lances, to retain their
zeatz when the I‘ig}ﬂ. thrust 15 received,
the unhorsing process iz not difficult
to a skilled man, but when two ap-

UThe Blighteat Thrust Will Unseat an Opponent’®

senit in times of strife.  Codes are now
in use which have been handed down
from generation to generation of mill-
erd and jealously guarded from out-
sidera with all the intense conzerva-
tizm for which the provineial Duteh are
proverbial, What need has Holland
for wireless telegraphy
o e

THE AQUATIC TOURNAMENT

Tilting tournaments in the waler
have hecome the feature of aguatic: at
the University of Pennsylvania. and
the students, under the direction of the
swimming instructor, are practicing in-
dustriougly. Two floating horses and

ponent: of equal eleverness meet the
contest is exeiting.
— - —
ACETYLENE LIGHTS AID FIRE
FIGHTERS

Every fire truck in Phaladelphia is
provided with a portable acetylene
cearchlight for use in lighting dark cel-
lars and smoke-filled rooms while fight-
ing a fire. '

In appearance the searchlight is a
round, squat can about 12 in. high and
. dmrnﬂvr, filled with :|'ln:‘f‘t1| lene
carbide. In using it a hole iz knocked
in the top amd water poured in. A
brilliant white light immediately flares
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This bullding at Matchez, Miss,, occupled by a drug company, was destroyed by fire
follewing an explosion of gas. Eleven lives were lost. The first body was being remoaved

whan the photograph was taken.

lip, amd by the use of reflectors the
rays arc thrown in any desired direc-
tion. No match is necessary and com-
bustion takes place as soon as the gas
generated by the water comez in con-
tact with the air. LEach can holds 3
b, of the mixture and will burn an
hour. The Philadelphia fire chief says
it doesn’t seem right to make a light
by pouring water on it, but the Iﬂrger
the guantity used the brighter the
light.

& &
* o+

WHERE ANTHRACITE FIRST WAS
BURNED

Interest, during the recent celebra-
tion at Wilkes-Barre, Pa., of the one
hundredth anniversary of t!:e first use
of anthracite coal for fuel, eentered
about the fireplace in which William
Fell, proprietor of a country tavern
in thut city, on February 11, 1803,
found that “stone coal,” as it was
termed in those davs, :*m:llfl be burned.
His discovery made, he called in his
friends to “make a night of it,” and

]
—

no one went homs while the good cheer
lasted.

The news spread rapidly, and Fell's
tavern was the meeca of travelers in
Eastern Pennsylvania for several years.
Persons came hundreds of miles to see
the “show,” went home and told their
friends of the wonder, and it was nec-
esgary to keep the coal fire going sum-
mer and winter, to the great profit of
the tavern keeper.

About 50 years ago the tavern was
in such a tottering condition that it

Tha Qriginal Qrate

was mecessary to demolish it, but the
fireplace and chimney were left stand-
ing, and around them was erected the
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building of the Wilkes-Barre Historical
Society, where have been gathered hun-
dreds of relics of the birth and growth
of an industry now producing over
70,000,000 tons of fuel per year,

& &
oy

FARMAN MAKES 2-MILE FLIGHT

All previous official records for aero-
lane flights were beaten at lssy-les-
Ed'uulinfaux on March 21 by Henry
Farman, and, further, for the first time
an aeroplane with two persons on board
made a short flight.

In the presence of officials of the
French Aero Club and an enormous
crowd of spectators, the French ma-
ching made two and one-half turns
around two stakes fixed in the ground
about 1,600 ft. apart, remaining in
the air 3 min, 29 sec, and covering a
distance of 2 wiles. Had not the
motor become heated the flight would
have been much longer. The problem
of sustained aerial flight seems now to
depend only on the building of a motor
which, while sufficiently light and
speedy, can be adeguately cooled with-
out adding materiaily to the weight of
the apparatus,

After housing hiz own machine, Mr,
Farman aceepted the invitation of M.
Delagrande to accompany him on a
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trip across the field "in his aeroplane,
The Delagrande aeroplane ran along
the ground with the two men on board
and, rising to a considerable height,
flew a distamce of 100 ft. This is the
first time an aeroplane has been known
to leave the ground with fwo persons
on board.

—l—r——
A GRAND DUKE'S GIPSY WAGON

This illustration is of an interesting
and original automobile made to order
from the design of a Russian grand
duke, who evidently cherizhes the in-
tention of playing the amateur gipsy
without much saerifice of the comfort
or the elegance of town life.

The first compartment containg a
fixed seat for two and a folding =eat
for a third person.  The second com-
partment has been built wide enough
to allow of cross seats to serve as bunks,
When the grand duoeal party wishes to
turn in, the cuzshions are removed and
the seat-backs, mattrezzed on the rear
gide, are flapped down. Generally
speaking, this compartment resembles
a seclion moa  firstclass Pullman
slecper, with lockers under the seats
for bedding and other accessoriez, The
rear compartment or saloon iz hand-
gomely fitted up in red plush.

Eedrawn frum London Motar

Russian Duke's Glpsy Wagon
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WORK ON PANAMA CANAL
STUPENDOUS

Ewvery Working Day the Yankees and Thelr Ma-
chines Accomplish as Moch as 100,000 Egyp-
tien Pyramid Bullders in 128 Days

Every 50 working days the toilers
who are digging the Panama eanal

One Year's Excavation on Panama Canal Gom-
pared to the Great Pyramid

are removing an amount of material
equal to the great Pyramid of Cheops,
which consumed the labor of 100,000
men for 20 years in the building, “and
the services of the same number for
10 years in eonstructing the road con-
necting the work with the quarries.

“Wpread i oany eify of the Union
the earth which was taken from the
canal during a single month would
have buried 10 solid eity blocks under
40 golid feet of earth,” says the Phila-
delphia North American.

Truly, the work aecompliched sinee
the army engineers took charge is stu-
I}EIil]u115 and awe-inspiring,  but e
fore-runners who prepared  the way
under overwhelming obstacles  and
drove the mosquito and the vellow fever
from the canal zone must not be for-
gotten. Because of their work the
whole force can now put itz shoulders
1o the wheel and ﬂq-r_r the climate,
which 10 vears ago was death to the
white man.

The high water mark was reached
during February, when a daily aver-

age of 122,741 cu. yd. of material was
excavated. Fehrunrg:r had but 24 work-

MECHANICS

ing days of 8 hours each, but all ree-
ords were broken by a total excavation
of 2,045,880 ¢u. yd. For this work 64
steam shovel: were used. Thirty-five
more immense steam shovels are now
being wsed, or are en route for the canal
zone, In the month of January, 1908,
there were approximately 43,000 em-
I‘rln}':!.‘-: on the mlls of the eommiz=ion
and of the PPanama Hailvoad, about
3,000 of whom were Americans,

The real work of excavation began
in 19046, and in the fwo vears ended
ginee then 21600565 en. yd. were re-
moved, During 1907 the record went
up in bounds from 515,270 en. yd. in
March to 1,868,720 in October, but
even the latter figure, which so amazed
the American public when reported,
hag been dwarfed to insignificance by
the 2,709,290 en. vd. of January and
the 2,045,880 cn. :l.'cl of February, 1908,

With fully 80 per cent of the entire
plant needed for construction  pur-
chased or contracted for, machine shops
erected and organization perfected, this
vear will see every record almost dou-
bly broken and completion near enough
to determine with a fair amount of
accuracy the date on which the great
American fleet, if desired, could pass
into the Pacific without such a cruise
as has just been aceomplished.

The illustration showsz the amount
of material excavated from the Pan-
ama canal in a year, as compared with
the amount of material in the Pyramid
of Cheops.

. &
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WIRELESS TELEGRAPH DIS-
PLACES CARRIER PIGEONS

The British naval homing pigeon
service is being abolizhed and wireless
telegraphy haz taken its place. Not
many vears ago people were filled with
wonder at the endurance of the hom-
ing pigeon, which could fly at the rate
of 100 miles an hour and reach its des-
tination with safetv. To-day wireless
messages are being sent hundreds of
mileg in a few EE'EEII:LEIS
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& gang of native warkmen, emp
remaving a
antiquities are being searched for,

the German Oriental Soci

ed by
great slab fram the fallen columns of the

The pyramids in the background have nearly
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ety, are here shown
reat temple at Abusir, Egypt, whers
o8t their

shape through centuries of exposure to the =lements.

Courtesy of The Sphere.

HUGE SINGLE CASTING

This monster casting is elaimed to
be the largest ever iur'r:l.,ﬂ oul in the
higtery of the iron end steel trade of
the United States. 1t iz of one piece
of iron, 26 It. 6 in, long, 8 fi. wide,
and 12 ft, high. s tolal weight is
235,000 1b., or 117 tonz, and it took
months to prepare.

The question of transportation fram
the shops in Pitteburg to the big stecl
plant at Moneszen, 'a,, where 1t will

w_‘.-

LE J S ) 1.,r-l*l'rr'l

Big Relling Mill Casting

form part of a rolling mill, was a
problem, as there were no cars strong
enough to bear its enormous weight.
Two B-wheel gun trucks, such as are
uze¢d for the transpertation of the
heavy ordnance of the United States
covernment, were at last decided upon
to bear the burden. During the short
trip from the shops to the main line
the cnormong weight of the load caused
the rails of the vard tracks to spread,
derailing the trucks twice,

GIANT RAILWAY-CAR ELEVATOR

To raise and lower the heavy cars in
and out of the Hudzon river tunnel,
the Hudzon & Manhattan Hailway
Company has constructed an elevator
having a lifling eapacity of 100,000
Ib., with a platform 50 ft. long and 12
ft. wide.

A wellway, having reinforced con-
erete walle from the ground level to
the tunnel, was provided as a shaft
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for the elevator. Tpon the side walls  entire system of drum shafts, worm
of this structure are placed 6 steel col-  gears and worm shafts is driven by a
umns, which support a girder-framing  100-hp. motor,

directly over the hoistway., Upon these The Hudzon tunnel ears are 46 ft.
girders is placed the machine which  long, 9 ft. wide and weigh 64,000 Ib.
operates the elevator platform. The  when empty.

C—
-

VAST CITY RESERVOIRS UNDER ROOF
Unusual Construction for Los Angeles Water Supply

Thesa Roofs Cover 16 Acres of Resarvoirs

Two of the largest roofs in the world,  ehances on the narrow board pathways
covering approximately 16 acres, and  high above the bed of the bagin, A 3-
embodying building methods and ma-  story building could be dropped ip at
terial never before adapied to such o almost any point on the 6 acres and
purpose, are in course of construction  still there would be room at the top.
at Loz Angeles, Cal. Eaeh is being There is a veritable forest of piers—
placed on a city reser- S i
voir, one 10 aeres in ex-| ==
tent amd the other 6,
and reinforeed concrete
piers are used as eup-
ports,  In the Bellevue, [Gia
the smaller of the two Jetgh
reservairs, these piers are H’
47 ft. long, and will be
gsubmerged over 40 fi,
and on the other, the [ B
Ivanhoe, 27 ft. 'The| ]"'.
unique work Thas pro- [}
gressed =0 far that the |4
finishing  touches  will
soon be put on.

The immensze Bellevoe
bazin, cleared of water [’
pending roofing, with the
towering pierz and net-
waork of scaffolding, resembles more a 330 of them—in this reservoir. FEach
drydock than a reservoir. Workmen on - rests on a 30-in. base, running thence
the miles of scaflTolding resemble spiders  to 16 by 16 in., and finally to 12 by 12
in a great wel. They take a good many  in. at the top. The girders that span

Congtruction for Bupporting the Roofs
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the huge “well on a hill,” as this res-
ervoir is often ecalled becanse of s
commanding location several hundred
feet ahove the surrounding country, are
& by 14 in. at the ende, 304 ft. long at
the widest part of the tank, and 115 ft.
at its narrowest—and all of reinforced
concrete.  The roof now being placed
upon them will, it is declared by the
engineers in charge, last practically for-
ever, It will be painted green, fo har-
monize with the landscape.

Roofing the 10-acre Ivanhoe reser-
voir is a efupendous task, costing ap-
proximately $27,000, and requiring

&
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1,000,000 ft. of lumber and 2,000 bbl
of cement for the 630 reinforced con-
crete pillars that support the roof; 200
kegs of nails were required to fasten
the timbers together, and a gang of 50
men has been at work more than two
months fastening on the boards.  The
roof iz of truse construction, and 1,280
truszes are nsed. From either end of
the reservoir the appearance is that of
a row of 19 house roofs of great length,
the base ot each truss frame being *Hl ft.
Waterworks Superintendent William
Mulhollamd directed the construoction
work, with lobert Neisse as foreman.

&

HUGE PLANTS FOR THE STORAGE OF COAL

“Rainy Day’* Departments of the ﬁnéhxruiu Coal Companies Represent an Im-
mense Expenditure

480,000 Tons Piled

For the purpose of keeping the an-
thracite coal supply steady and to pre-
vent eudden fluctnations in the market.
caunsed by strikes and wother perverse
conditions, the anthracite coal compa-
nies have expended a wvast outlay of
money in the building of up-to-date,
me-r*lmmeuﬂv upﬂmteﬂ storage plants
n]{mg the Atlantic seahoard, in the eoal
regiong, and on the Great Lakos.

The storage of coal has become a
E]'.IE':iII.]. geience, having ilr‘r WL ]'H'!i‘.ll]i:!]‘
eonditiong, its experts, and itz inven-
tionz. Coal iz no longer dumped from
a car by the crude, old-fasbioned meth-
ods, and loaded into a car in the same

in this Storage ¥ard

erude way, Electricity and steam take
ther plrt hera as everyw !wn:, and the
day's work 12 measured in thonsands of
tons; the vear's work in millions.
."mlhmu'liu and bituminous coal dif-
fer in chemical eomposition and in the
manner of their mining, and therefore
must mecessarily be differently stored.
Ag a rule, hituminous eoal is stored by
the eonsumer or by some middle man.
Anthracite has to be stored by the pro-
1T|1{:5!!g company, due in part to the Hue-
tuation in the demand for the several
sizes.  Bituminous coal being uniform,
not divisible in sizes, the 411]1}3]1. At
be adapted to the demand with a fair



In Hindustan, near the Indian frontier, the
country I8 rugged and improvements are of a
wery primitive though often ingenious char-
acter. The illustration shows a suspension
bridge built by the natives by splicing bam-
boa, The constraction closely resembles the
inverted frame a dirigible alrship.—Cour-
tesy Londan Graphic,

degree of accuracy.  The gizes of an-
thracite rank as separate commoditios.
and if the demand for one variety falls
off, that variety has to be stored to
await a better market,

Bituminous coal must be stored in
wles not more than 35 TL high, owing
_to the danger of spontancons eombus-
tion.  Anthracite iz stored in muech
deeper piles, and can be handled with
bucket eonvevers and other similar im-
plements, but az earefully as possible,
as breakage is a most important con-
sideration, and the smaller the coal the
smaller the price.

An immense slanting tross, with o
chain conveyver, constitnting what is
known ag a *“trimmer.” iz the most im-
portant feature of an outdoor storage
]'Alunt. By this conveyer the coal 1z de-
ivered upon the ground and then car-
ried to the apex of the pile. Graduo-
allv the mass of coal grows higher and
higher, until it forms a bulky cone
againet the sky. The movable trongh-
hottom of the eonvever, kept a little in
advance of the apex of the cone 2o thal
a gentle fall is effected and breakage
reduced to a minimum, makes it easy
to change the point at which the load
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13 emphied. A reloading convever, often
running in a tunnel beneath the level
of a pile, carries the coal to the reload-
ing tower, where it is screened hefore
being chuted into the cars for shipment.
The mechanigm through which the coal
15 sent into the reloading conveyer is
capable of reaching any part of the en-
tire storage area.

Elaborate provizions have to be made
for melting out anthracite during cold
spells.  1f snow falls and melts, and the
mercury drops below freezing, the coal,
either in ecars or on the pile on the
grmlrn]. becomes a =olil mazs.  Boiler
plante have been built on nearly all the
storage grounds and when the coal
Freexes the steam is piped to the piles
aml forced into the coal. This thaws
the ice sufficiently to make it possible
to move the eoal through the chutes,

HEAVY «FORMER" ON IRON AND
‘CONCRETE PIERS

These heavy cast-iron former plates,
weighing =overal tons each, will be
placed on eonerete pierz which will he
formed in the iron molds shown at the
right. The “former™ floor will be 158

Plates and Molds
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in. above the ground. In the perfora-
tions are placed ivon plugs or stakes
around which steel beams, heated red
het, are shaped.

BOILER WITH CURVED WATER
TUBES

Thiz water tube marine boiler hasz
1,080 tubes, T M, in length, “The 13-
in, fubez in the center of ecach mnest
are straight, but the outzide tubes, re-

Mew Type Marine Boiler

'I!L‘.i‘.'illg [FRERT R I-r|.|'E"H:1'I_' ]Il"ll[.. T ‘I'ilr'ﬂ:“ll.

The fue zheetz are 1 in thick. Any

tube can be removed for repairs.
el ——

ELECTRIC CANNON TO SHOOT
FROM LONDON TO PARIS

A pgun that if et up in London
could hombard Parie 1z the latest Eu-
FHFI'I!HI] war i]l\'i']lliﬁl] arnan e 10 1|lL!
public.  The inventor is a Seotchman
who claims that by the application of
electricity he can impart a velocity of
SO0 P, per secomd fo projeciiles of
any dimenzion now in uze on board
ships or in land defenses,

Col. F. W, Maunde, of the English
army, who haz zeen the maodel work,
2ays that the results claimed are cer-
tain to be realized. The inventor states
that the greatest experts of England
have seen, examined and witnessed the
working of the model and expressed
their entire salisfaction of its practica-
bility, 1t iz claimed that the gun can
impart the above velocity to a shell

273

welghing 2,000 b, without smoke, flash
or recoil.
— e
GERMAN LIGHTSHIP
“FEHMARNBELT™

The new German lighiship “Feh-
marnbelt,” just completod at the Bre-
maen shipyards, i=s one of the finest of

Fower Lighiship

that class of vessels which, anehored
over a dangerous shoal in calin and
stormy weather, warns =hips to beware
of the peril =0 cloze at hand. The
lightship’s Jength s 135 ft.; breadth,
24 ft.. and depth, 121 ft. She has a
tonnage of 300 tons,

& &
= *

A fine guality of rock suitable for
grindstoneg has been uncovered in large
quantitiez in olorado,  The =stones,
cut to factory sizes, will be put on the
markel at ance.

& &
¥ W

WOODEN PIPE LINE

These 24-in, wooden pipes are joined
together with wooden eouplings and
are used for the discharge of sand and
water from a hydranlic dredge.

The Joinis Are Wood
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The receiving, storing, preparing and serving of food in a g‘l‘ﬁ‘:‘lt hotel re-
quires facilities little dreamed of by the patron whose acquaintance does not go

beyond the dining-room,

Not only must there be ample facilities in this work-

shop, but evervihing must be planned with & view to convenience and a gaving

of time and labor,

The diagram shows the basement plan of a million-dollar hotel now being
built to oceupy a space about 175 fi. square.

On the railway in Wales the brake-
man has to announce such gfations aa:
Ffestiniog, Bettwa-y-coed, Llandegai
and Penmaenmawr. As in this coun-
try, tourists occasionally fail to under-
gtand what the man says.

In a collision between the British
eruizger “Burwick™ and the torpede
Loat “Tiger,” off the lele of Wight, the
latter was cut completely in two, and
36 men, ineluding the commander, were
drowned.
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Thig mew quln:h;-hrlnq ?un. intended for the wse of the British territorlal army, was
w

recently taken from  Woo
eppartunity of examining it

oh to Westminster 19 give the mémbeéers of Parliament the

FRENCH METHOD OF MEASUR-
ING WIND PRESSLRE

M. FEiffel, the French constraction
engineer, haz just completed a pum-
ber of unique tests for the parpose of
obtaining precise data on the subject
of wind pressure.  To do this he had
recourse 1o the novel method of letting
the plates or wind boards, offering the
surfaces to be tested, fall vertially
from a height of 400 [t in the Eiffel
tower. Above the wind board and at-
tached thereto by springs was a eylin-
drical caze containing suitable dyno-
metric and  recording apparatus.
Through the axis of this ense was a
haole, l]|:rm|:g_f|| which a eable |r|i*-=ﬂ.‘||.
amd it was this that guided the as-
semblage in its fall. The cable waz a
looze fit until about GO ft. from the
ground was reached, then.it gradually
enlarged, bringing the apparatus to a
rest. without ghock about 20 Tt. above
arroumnid,

The cxperiments proved that for
veloeities of from 60 to 130 {1, per
second the resistance by air to o mov-
ing surface is practically proportional
to the squarce of the velocity, He also

found that the resistance of an in-
clined surface iz practically the same
as that of a normal one when the per-
pendienlar to the surface makes an
angle less than 30 degree: with the
ilirection of the motion,

— A
BLACKSMITH'S BLOWER AS AIR

PUMP

To avold danger of gas explosion in
the manholez, a common blacksmith’s
hlower is heing used io force air to a
workman lising telephone wires in an
underground conduit in Los Angeles,
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When the great Asscuan dam was constructed the riss In the waters of the Mile partlally
submerged the wonderful old temples on the island of Philae, and the further ralsing of the
dam;, which s new takin lace, will mean the final destruction of S6me of the mast baaitiful
F.']Jlf' ?{hlha land ef the qﬂ'ﬁarnn'hn. The izland 1& now covered with water during more than

alf o [ Al

It is only between August and December, when the water of the river iz allowed to fAow
throwgh the gates of the dam, that the whale island stands high encugh above water g0 that
acoess may be had to all the temples. The oldest tnmrle buildings date from 360 B. ©. The
Hlgstration shows the fAocded outer court of the Temple of isis, where emperors feasted and
tourists have trodden far 2,000 years.

SILAGE FROM CURED CORN
FODDER

At the Delaware Experiment Station
of the United States Department of
Agriculture, A. 'I'. Neale has studied
the possibility of making silage from
curtl corn fodder, being led to under-
{ake the work by the fact that former-
Iy good results were obtained locally by
feeding eut corn fodder, which was
packed into boxes, moistened with hot
water and allowed to stand for 24 hours.
Concentrated feeds, such as eottonsesd
meal, could be mixed with the mass
and such a mixture nsed in the place of
bran. The method is oo inconvenient
for gmeneral use, but it suggested the
possibility of making silage from dried
eorn fodder by addition of water and
subsequent fermentation.  When the
experiment wasz tried a rise of temper-
ature was noted in the silo and the de-
velopment of an aromatic odor, as in To Show Size of Columns
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the caze of green silage. It was found
that voung and old stock ate such
silage practically without waste and the
cows preferred it to dried shredded fod-
der.
—_——
ENGINE FOR HAULING PURPOSES
ONLY

Among the latest inventionz i a

hauling engine, designed primarily for

ary

object sought is fo transmit the power
to the driving wheel and develop the
draw-bar pull.

The engine shown in thiz illustration
i@ drawing 35 tons of crushed rock
for road improvement,

—_——

HANGING WATER MAINS

A plan for a hanging high-pressare
water 2ystem for fighting fires in Chi-

il J_&','.-_ELJ:'

I g L
L

akd il

Engine Drawing 35 Tong of Crushed Rock

drawing loads, Thiz iz where it dif-
fers from  the ordinary iraction en-
rine, which is generally built to fur-
nith power through belt conneetion to
run other machinery, while its travel-
ing power 15 @ secondary consideration,
In thie bauling engine the flywheel
beecomes of minor importance and the

L B

cago has been presented  to the fire
chiel of that eity and approved. The
idea is to hang the pipes under the
tracks of the Union elevated loop and,
by making a connection with the fire
boats in the Chicago river, foree water
through them at the rate of 100,000
al. per minute,

FLYING OVER ICE

The roeent chort flicht of the :1|'r~'l|r|r|I|1:

.
E ".L e Wing” so calledd becau=e 11: ||I;||||-- are

LS Ty

interezting public exhibitiong of heavier-than-

tel ol red =ik, was one of the most

air Ivine machines ever made in this country,
althonngely
After flving 318 i, at a height of 10 I,

) ¥ i
{he distanee Mown was ander Q000
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the horizontal rear surface gave way
and the machine dezeribed a cirele, land-
ing salely. The two prineipal features
of the flight were that it was accom-
plished at the first trial, and that it
was made from the iee-covered surface
of a lake. The aeroplane was supported
on gteel runners instead of on bicyele
wheels, and it was the first time such a
flight had ever been attempted.

The experiment was held at Lake
Keuka, near Hammondsport, N. Y.,
under the operation of G. H. Curtiss,
The “Hed Wing” was designed by
Licut. Selfridge, of the United States
army, and i3 composed of two super-
posed  surfaces, made with a donble
earve and bowing laterally. The ribs
which form the curve are made of thin
lavers or plates of wood and the strots
are vertical pieces of spruce, carefully
formed to give the least possible re-
gistance in the air. The width of the
machine iz 42 ft., and the surface has
an average depth of 4 ft. 3 in,, being
4 ft. wide at the outer edge, and 6 ft.
6 in. wide at the center. It iz driven
by an B-gylinder, air-cooled engine,
which develops 40 hp. at 1,600
revalutionz, and weighs 145 lb. A
steel propeller, 6 ft. 2 in. in diameter,
with a 4-fi. pitch, iz attached to the en-
gine shaft.

* - e ——
CEMENT USED FOR MINE
SUPPORTS

The increased use of eement for vari-
ous branches of construction has direet-
ed the attention of mining engineers
toward this material as a possible sub-
etitnte for mine timbers. The accom-
panying illustration shows a method of
uzing cement in the place of timbers.
The remfnrrmg rods are made in the
form of a simple truss, and o placed
that the pressure will be directed
against the apex, These rods are not
large in section, as the surronnding
body of eonereote supports them against
lateral hending.

The eost of construction is from 10
to 15 per cent less than that of timbers,
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says Mining Science. In an ordinary
driff the posts are made 4 by 5 1n. in
size and the caps are 4 by ¥ in. Reinlore-
ing loops made of }-in. iron rods are

Fe e e e e L Ep ] N U P ey

Cament Insiead of Timbar

embedded in the cement. The advan-
tage in faver of the cement iz thai
there iz less liability of fire and that the
cement gainz strength with age, while
timbers will rot and weaken. The forms
for making these posts and caps in
varions ways are patented.

&
L

THE WORLD'S FINEST APART-
MENT BUILDING

&
L

The apartment building now under
construetion at the cormer of Park
Lane and DPlecadilly, London, will be
the finest in the wnr]{'l and “']|.1 ot
about %1,500,000. There are only 7
floorz to the building and each floor
constitutez  an  apartment, fully
equipped with every modern luxury.
Each apartment has large drawing,
musie, dining and billiard rooms, a
library, 11 bed and dressing rooms, 3
bathrooms, and kitchens and domestic
officea. F'u‘-"‘l“l.’ apariment will com-
mand a rental of $15,000 a vear, in
addition to ratez and taxes
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AN IMPROVED UMBRELLA

Owing to the fact that the handle or
stick of the ordinary umbrella is cen-
trally located, a single person can oc-
cupy only one-half of the space heneath,
with the result that his outer shoulder
is exposed to the drip and rain,  An
umbrella haz been designed to remedy

Wil Bhelter Twa

this defect, and it is so made that when
raized the handle will be at one side of
the center, leaving the central portion
of the sheliered part unobstrocted,
Thiz umbrella when elosed has the same
appearance ag the ordinary article, says
the Scientific American. The handle is
provided with the usual runner, but the
stretchers are attached to a carrier
which is connected with the runner
hv meang of links. The rile close
tightly against the handle when closed,
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but when raized they are tilted slightly
to one side,

CONCRETE LOGGIA ON SIDE OF
MOUNTAIN

The loggia zhown in thiz illustration
iz eonstructed of reinforced comerete
and is built out from the side of a
rocky bluff overlooking a road in Ge-
neva, Switzerland.

REPAIRING A CONCRETE ARCH

The eentral span of

thig concrete hridge was
toa heavy for its support-
ing pierz and cracked on
both sides, Holes were
cut through the floor of
the bridge in the center
and a symmetrical cen-
ter pier cast. The cracks
at the endz of the span
were enlarged and wefilled
with concrete.
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In this illustration is shown the contrast
WEEN a odern ocean steamship and a
“dugout” boat paddied by thres Caylon bDoys.
It was constructed from an old Iui:. the lines
aof which were far from perfect In the first
place., Photo contributed by K. McBratney.

STREET CAR CRASHES INTO
STORE

The illustration shows all that was
left of the fromes of two stores and the
big interurban clectric ear which
crashed into them. Loaded with nearly
30 passengers, 37 of whom were in-
jured, the forward trucks of the car,
which runs on the Detroit, Y peilanti,
Ann Arbor and Jackson interurban
line, laft the tracks on Michigan ave-
nue in Detroit, and swinging around
crashed into the stores and turned
over. Four of the passengers were
fatally injured. In the center of the
chaos hangs a skirt torn from one of
the women passengers,

MECHANICS

EXACT TIME TO SHIPS BY
WIRELESS

A proposal has been made to the
French Academy of Sciences by the
French inventor, de la Grye, to eguip
the Hiflel tower with a wireless ap-
paratus powerful enough to send Hert-
ZIAN = WAVES (11ltl'[h]l!tt!]:|' aronnd  the
world, for the express purpose ol send-
ing to every ship. no matter in what
part of the world, the exact time, ac-
cording to the murhlmu of eﬂ.hpr
Gireenwich or Paris.

If this scheme is possible, and it is
being given serious thought, it iz be-
lieved that wrecks through miscalen-
lation of longitude would be few and
far between, as every ship equipped
with a wirelese instrument would be
able to  correctly regulate its own
chronometer and learn the exaet longi-
tude without taking observations by
the sun. Noon or midnight would be
indicated by a prearranged signal.

. o —

An alarm of fire was recently turned
in from a lumber vard in a hulrrm-r;_,al
seetion of Battle Creek, Mich. Flat
boats were bronght into service and the
fire-fighting apparatus poled to the
scene,  Hydrant connection was made
Ll]l[]l_’!]' Hl'll!'ljr.

=
y
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BUILDING AIRSHIPS AND FLYING-MACHINES

PART [—By Carl Shelley Miner, The Miner Loboratories

HOW TO MAKE A HYDROGEN GAS
GENERATOR

Simple But Practical Apparatus for Inflating
Ballovns

Notwithstanding vecent promising
developments  of the aeroplane, es-
pecially the work of Farman, if is etill
true that the bulk of the n:*ulll. gtis=
factory results in aerial navigation
have been secured by the use of the
power=driven gas bag. While in many
directions there have been great im-
provements on the balloons of former
times, hydrogen gas generated by
means of iron and sulphurie acid s
still used to fill them, az it has been
almost from the beginning of balloon-
ing. A few attempts to use hot air
have been made, but it is eo inferior
fo the hydrogen that its use has never
become general. The hydrogen gas, he-
cause of itz extremely low gravity, the
ease with which it can be produced and
its cheapness, stands without a rival,
1t is so absolutely without competition
in thig field that there seems not the
slightest probability of its ever being
displaced. The efforts of those who are
working on the problems of acrial navi-
gation have been directed therefore not
to discovering a enbstitnte for it, but
to evolving cheaper and more conven-
ient methods for its production.

The method commoenly employed eon-
gigts in treating iron shavings with
gulphuric acid. The inereasing wnse of
hydrogen in airships and, even more,
its nge in certain industrial processes,
such as welding, have drawn the atfen-
tion of wvarious investigators to the
problem of improving this proeess, and
geveral excellent methods, some of them
new, have recently come into use.

In the Russian-Japanese war the
Hnssians pmﬂuved gas for their hal-
loons by treatmg alominum with an
alkali, This iz a more expensive
method than the use of iron and sul-
phurie acid, but has the advantage that

the aluminum iz lighter than the iren
and that the alkali may be obtained in
solid form, and so can be transported
and handled much more essily than
sulphuric acid. Hecently metallie sili-
con has been substituted for aluminum
in this process.

The French transport the hydrogen
tor their war balloome compreased un-
der a pressure of 185 atmospherez in
metal evlinders and have found this
plan very satisfactory.

Two new methods make uze of solids
which, when brought in contaet with
water, generate hydrogen gas.  One of
these, manufactured in this country, is
an Iﬂlu} of lead and zodium. The re-
action of metallic sodium when brought
into contact with water iz well known
to even the most superficial student of
chemistry. Hvdrogen is evolved and
caustiv soda iz formed. The object of
using the lead sodivm alley is to obfain
a material which is less violently reac-
tive than the sodium alone, for even
A small amount of moisture may canse
it to react with explosive vielence., The
lead sedium alloy may be more easily
anil safely handled and is a convenient
means of generating hydrogen.

Another material which is used in
somewhat the same way is ealeium
hydride. This ¢componnd s formed by
pazzing hydrogen over heated metallie
caleium and is a solid similar in nature
to caleium earbide. By treating it with
water hydrogen may be generated just
asg acetylene 1s generated from caleium
carbide. Omne pound of caleinm hydride
iz capable of producing 17 en. it of
hyvdrogen eas, and when it is realized
that 1 lh of iron and 2 b, of ordinary
commercial sulphurie acid produee only
G4 cu. ft. of gas, the inmense superior-
ity of caleium hyd™Mle will be apparent
at onee. The produet is, however, so
high priced that it is not practical for
the ordinary investigator of the prob-
lems of gerial navigation. The old irom
and sulphuric aeid method iz efill the
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Details of Apparatus for Generating Gas

beest availahle, and it behooves him to
undersiand it thoroughly.

Sinee hydrogen is the lightest of all
gazes, it follows that the purer the
hydrogen, the more Fm:h-!hls; it i for
filling balloons, Air is 13 times as
heavy as hydrogen ; earbon dioxide, 22
times as hewvy; hydrogen sulphide, 16
fimes ; ulphur dioxide, 32 times, All
these gases may oceur in the hydrogen
produced by fhe use of iron and sul-
phurie seid. When a very pure hydro-
gen is required, as in the case of An-
dré’s  balloon or Wellman's airship,
great precantions are taken to remove
all these impurities as well as the
water and sulphurie acid which may be
carried along with the gas mechani-
fall} The aceompanving skote T shows
am .l.p]mr"ltuﬂ which was I']I."HI""I"I.I."I:] for
André;

C, {Fig. 1) iz a lead lined mixing
tank, where the 60 degree Bé acid is
added to sufficient water to reduce the
gravity to 16 degree Bé. - The acud 1s
then run inte the generator, B, into
which the iron is [ﬂlTrHI]IrL'(-'l through
the valve X. A stop cock should e
attached to the base of the gemerator,
B, for the purpose of removing the
sludge. The gas passes from the gen-
erator to the washing chamber, D,
where it is thoroughly washed by fine
spravs of water. Tt fthen passes
threugh the chambeg, E, which contains
trays of chemieals for removing the
residual impurities. Finally it goes
to the testing chamber, F, where its
actual purity iz tested before it is passed
on into the balloon.

The apparatus used by Wellman ie

similar. The gas iz thoroughly washed
and is passed through a eylinder filled
with caunatic =oda, which removes acid
and carbon dioxide. It is aflterwards
dried, tested and perfumed, the latter
being an important precaution fo aid
i the prompt discovery of leaks, since
hydrogen itself is odorless,

.E"I'l'll' f‘i”j"j_[ ‘IIF‘I“I'III!'}' I_I-:i“‘l_'li_'ITIE. ar .Hil_"r
ghips such precantions are unnecessary.
A simple apparatus such as i3 shown
in the accompanying sketch (Fig. 2)
will produce a gaz quite satisfactory
for the purpoese. A is an ordinary 50-
gal. barrel, having a pipe, B, conneet-
ing it with the lime tank, C. A should
have an opening in the head through
which the iron and acid may be intro-
dueed and which admits of being tight-
lv closed by & bung or valve, It alse
haz an outlet, O, near the hottom, for
the removal of zludge and exhansted
aeid liquor. C 2 another barrel par-
tially filled with milk of lime. This
will remove acid and earbon dioxide.
The removal of the acid from the gas
i& very important, as otherwize it may
injure the envelope of the halloon.
has a flexible econneetion, H, which may
be ordinary hose, throngh which the
purified gas passes to the bag, The iron
ghounld be ecraps or shavings, not large
chunks nor fine powder. The ardinary
60 degree commercial sulphuric acid
may be used, but should be diluted o
16 degree. This may be done by add-
ing it to about 34 times itz own weight
of water. Add the acid to the water
slowly, with constant stirring. Do nef
add the water fo the acid, as that pro-
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cedure has a tendency to reduce the
surplus population.

For a bag of a eapacity of 5,000 cu.
ft., approximately 900 lb. of iron and
1,800 lb. of 60 per cent acid will be
required. The actual operation of gen-
crating the gas iz quite simple. It con-
sists merely in filling the generator bar-
rel about one-third full of iron, adding
dilute aeid to within about 1 ft. of the
top and immediately elosing the open-
ing fightly: the gas then CEE
through the pipe to C, and HffEPI;:'!illg
purified by passing through the lime
water 18 introduced into the balloon
through the flexible tube H. Several
generators ghould be ready, and as fast
ag one iz exhansted it shonld be dizeon-
nected and a new ome eomnected and
put into operation. The exhansted
generator shonld now he emptied of

Simple Typo of Apparatus

the aeid liquor and sludge through the
outlet O, and then refilled with acid,
this process being repeated until all of
the iron has been used up, Of course,
ag many generators may be nsed simul-
taneously as the operator desires in or-
der to hasten the filling of the bag.

There are many more expensive
forms of apparatus for this purpose, but
the one here described will be found
quite effective and very cheap. The
barrele ghould be of hardwood and
tight, All the connections should be
close and the bung which ¢loses the in-
let and the generator should be ae-
curately fitted.

Remember that hydrogen gas mixed
with air is violently explosive and do
not allow a light or a fire nf any sort
near the generator or gas pipe.
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COT COVERED WITH MOSQUITO
NETTING

In the summer time when the nights
are hot it is pleasant to sleep in the

Covering for l'.'llﬂllﬂﬂr" ﬂl:'l.l

open, providing that some protection
is_arranged to keep mosquitoes and
other insects and bugs at a distance,
A folding bed cot, fitted with a simple
frame about 3 ft. high and covered
with cheese cloth or mu&qmtu nettin
makes eleep possible on the hotiest ul%

nights,
sy i ra—

STREET BASKETS FOR WASTE

One of the many sanitary and street-
cleaning devices of Paris iz the waste
paper and refuse bazket ehown in this
lustration. Lamp posts were utilized

0L

I

!.

Fnrh wm- Easketa

for standards and to these were fast-
ened steel baskets or racks which hold
removable palvanized-iron refuse cans.
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STEAM=DRIVEN OMNIBUS

When all the world is turning to gas,
gazoling and electricity for motive
power, Germany, which, perhaps, haa
more gasoline motor omnibuses than
any other ity in the world, has stopped
a moment in the mad whirl to experi-
ment with an omnibus driven by the
old tried agent, “steam.”

The reazon for introducing this new
type is to demonstrate the numerous
advantages a steam machine has over
a vehicle operated by an explosion en-
gine. This type of machine has be-
come something of a nuisance in Ber-
lin on account of the noise and the un-

Berlin Steam Bus

pleazant odor from the exhaust gases
The steam car is driven with but little
vibration and when it stops, the engine
also ceases,  Change of speed is effected
without the grinding of the speed gear,
and the discomfort of exhaunst steam or
gmoke 18 compar "l,inf,']:,- little,

The machine is the only one of iis
kind ever constructed, but the people of
Berlin are taking to it kindly and more
will probably be placed in commission.
From exterior appearance it iz but lit-
tle different from the ordinary motor-
bug, The eteam generator is mounted
over the forward truck, and the engine
under the center of the car. The lat-
ter 18 horizontal, double acting and re-
vergible, Power is trapsmitted to the
rear wheels by chains. The machine
carries 25 passengers at a speed of about
15 miles an hour. The engine develops
25-hp. on 7 cents’ worth of gas-coke

per hour.
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CROSSING BELLS RING ONLY FOR
CERTAIN TRAINS

An extensive highway crossing bell
installation has recently been 1md-u by
the Big Four Railway,
embodying many new
features in this branch
of signal service, To
guard against the con-
stant falze alarms and
continuous ringing of
bells located at cross-
imge near the entrance
of rallway vards, due
to ewitching on the
main linez, an anto-
matic  arrangement
hag been devised which allows the bells
to ring for all approaching trains, but
gilencez them when a train remaing on
the track cirenit longer than a minute.

The bell poles or standards are made
of I-beam steel, imbedded in a concrete
base. ‘The crossing signs are made of
malleable iron.

et ——
MOTOR SLEIGH FOR POLAR
EXPEDITIONS

A meeting of Arctic explorers wWas
held recently in France to experiment
with different types of motor sleighs
to determine if such machines would
be practical for polar expeditions. Dr.
Charnot, who is now fitting out for a
two years’ expedition to the South pole,
will take with him three motor sleighs
of his own invention.

The Charnot machine consists of a
Norwegian sleigh with the power ma-
chinery placed in the rear, the motor
driving a couple of spiked wheels

Charnot's Motor Sledge
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mounted on a single shaft. The trans-
misgion of power from motor to driv-
ing wheel is by means of a single
chain., Bliding gear transmission gives
two speeds forward. On the high gear
the eleigh mounted the grades of a hill-
side with ease at a speed of B
milez an hour, even though the sur-
face was far from even, A special fea-
ture of the machine iz the pivoting of
the driving-wheel, which makes it pos-
sible for it to accommodate itzelf fo ir-
regularitiez of surface.

PUNCTURE-PROOF BALL-
BEARING TIRES

One of the recent automoebile nov-
elties is a ball-bearing puncture-proof
tire, As far as the shoe and the inner
tube are concerned the comstruction is
the same as the familiar standard tires,
but between the inner tube and the shoo
are placed two eontinuous strips of
sectional molded rubber, with a series
of circular openings or holes, These
holes are filled with permanently in-
flated rubber balls. As the balls and

Construction of Tire

their holder are placed between the
ghoe and the inner tube, anything pene-
trating the former must pass through
them before reaching it, thus making
the tire practically puncture-proof.

A nail or other sharp object going
through the ghoe could not deflate more
than one of the balls, and a namber
conld be thus punctured before the
effect would be noticeable. The balls
can be easily removed and repaired at
the end of a journey.

T

At a public demonstration given at
the Marconi wireless station at Glace
Hay a message was sent to Clifden, Ire-
land, and a reply received within five
minutes.

SIGNALING A PRISONER'S
ESCAPE

On the roofs of nearly all English
prisons are signaling deviees for the
purpase of notifying the surrounding
couniry of the escape of prisoners, and

r — —

Signal Bet for V' Escape™

also for directing the searching parties
if information 18 received concerning
the direction in which the prisoner
went. The round discs at the end of
the signal arms are illuminated at
night and, when flashed, can be seen
for a conziderable distance,

SASH RETAINERS FOR PASSEN-
GER CARS

This sash lock or retainer is one of
the latest invented for passenger cars
on steam and elee-
tric railways. If is
composed of two
gide locks and
ratchets, which
make it possible to
raise and securely
fazten the window at any height de-
sired. The ratchets are hid from sight
behind the inner etrips of the window
frame. It is claimed that windows so
equipped will not rattle, and ean be
raised without a “jimmy."
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METALS IN A BATTLESHIP

A first-class battleship, the metal
confents of which weigh about 14,000
tons, contains close to the following
amounts of the several metals. Steel
and iron, 13,200 fons, cost $396,000;
copper, 400 tons, cost $104,000 ; nickel,
141} tons, cost 98,000 ; lead (ircluding
painta), 140 tons, cost $10.500; zine,
110 tons, cost $10,450; tin, 10 tons,
cost $5,800.

GASOLINE<ELECTRIC RAILWAY
CAR

This gasoline-electric railway car, in-
tended to take the place of steam en-
gines and trains for short-line work, is
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hp. When running at 500 revolutions
per minute the engine develops 100-hp.,
and has a greater capacity at increazed
speeds. The gasoline tanks, having a
capacity of 90 gal, are located under
the center of the dar. In the trial tests
60 miles an hour was made,

& &
- "

WIDENING THE SUEZ CANAL

The rapidly ineressing dimensions of
ocean vessels and the growth of traflie
have necesgitated the widening of the
Suez canal 50 ft. for a distance of at
least 50 miles from Suez. Native work-
men remove the rock and sand forma-
tion of the banks to the required width
and to a depth that levels them to

propelle]l by electrie
motors  which  receive
their suppl- of electrie-
ity through a generator
driven by a powerful
ga2 engine,

The car 13 of the
combination type, and
comprises one ordinary
passenger compartment,
a smoking room, bag-
gage room, engine
room, toilet room and
ohservation  compart-
ment. The length over
all is 50 ft. The gaso-
line engine is direct-
coupled to a direct-cur-

rent generator, and the

current is fed to the motors through the
medium of a control system by which
the voltage of the generator may be
governed according to requirements.
The two motors are each rated at 60-

the water’s surface. Powerful steam
dredges and rock crushers then force
their noses into the bank, and the ex-
cavating machinery ploughs its way
info the earth, discharging either into
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hopper barges ar through long pipes on
the banks.

& &
L 2

GASOLINE FISHING BOAT
EQUIPPED WITH WIRELESS

One of the latest developments in
the motor-boat world is a large power
fishing boat, equipped with a wireless
telegraph apparatnz. This boat puts
out from Gloucester for the banks and
pets there ahead of the sailing eraft.
If the catch is running ]ig]ll and ler
tanks only half Tull of fizh, the fisher-
men hiteh up the engine to a dynamo,
start a wirelesa apparatus working and
pick up Boston, If the market is good
and fish scaree the hoat is run in and
the half cateh sold for high prices,

WEATHER BUREAU KIOSK

—

If the chief of the weather bureau
iz able to carry out his idea, the peo-
ple living in the
larger cities of
the United
States will soon
have an oppor-
tunity to become
familar with the
workings of the
much abuzed and
often misunder-
gtood ™ weather
man.”

The plan is to
place kiosks in
all public
squares, equip-
ped with a
standard  ther-
mometer, maxi-
mum and mini-
mum thermometers, hair hydrometers
for measuring moeisture, thermometers
with record sheetz arranged to show
records for a week or more back, and
a recording rain gauge with a dial at-
tachment, which will show the rain-
fall in hundredths of 'an inch. On one
or more faces of the structure maps
and charts will be displayed,

One of the guaintest houses in tha mining
tovwrns of the west s this solld lopking little
ame at Goldfisld, MNevada., The walls ara
l:l_'l.llll: of bottles held together By concrete.

SUSPENDED RAILWAY PROJECT=-
ED» FOR BERLIN

The traction problem in Berlin has
become as hard to untangle, in some
respects, as 1 many of the American

~ metropolitan cities. The surface is al-

veaddy oo crowded with ears, and the
elevated roads make too much noize and
shut out too much light. Therefore
the muniecipal government of the hig
German eity is contemplating a sus-
pended railway of the type which has
been in operation Tor some fime in
Elberfield-Barman, Germany, This is
the only railway of its kind in the world
and has proved satisfactory in every
respect.

Bullt as & Bample
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Thiz remarkable IHHIHE glectrle automo-
blie, ruumhllnﬂ more the carrlage of a prin-
cess In a e Idrl:nl: falry tale than a
machine for practical use, was recently ex-
hibited by a German firm. The bedy I8
dark bilue, urhulmm in il of lighter
shade, The tires are gllded.

To determine just how much such
a line would alter the streets, the trial
gtretch shown in this illustration was
erected  in the mnarrowest street in
which the cars will Tun. As iz easily
seen, the structure, composed of full
girders, consols and posts, iz simple
and does not take away as much light
and air as a regular elevated structure
would do.  The height of the rails are
on the level with the third story of an
average building. The cars are sus-
pended by trullcj' wheels, which re-
quire very few metal parts as com-
pared with the heavy trucks of other
railways, and even if one or two break,
those remaining, and the emergency
hooks, would hold the hanging ears in
position,

GAS LAMP FOR ILLUMINATING
ROLL-TOP DESKS AND PIANOS

The gas lamp «desk bracket shown
in this illustration is both practical
and convenient.
A metal tabe,
formed in a cir-
cle to protect the
mantle from be-
== ling jarred amnd
broken, iz af-
fixed to a slate
base which rests

piano top. A flexible tube connects it
with the gas connection. The mantle
is surrounded by a reflecting desk
shade, the interior of which is lined
with corrugated mirrors.

on the desk or

MECHANICS

FEDERAL BUREAU OF MINES
DEMANDED

Reasons why a federal bureau of
mines should be established have been
advanced by mine owners and employes
before the House Committee on Mines
and Mining. “Such a bureau is abso-
lutely necessary to iuve&tigate the
caugez of mine disasters,” said ex-Gov-
ertior  Flemming, of West Virginia.
There are many unsolved problems in
mining which the federal government
chould help clear up. West Virginia
cannot do it unaided, nor any other
state,

&
i

A PORTABLE ELECTRIC
ELEVATOR

For handling a large stock of heavy
or bulky merchandise the tiering ma-
chine, or portable elevator, solves a

problem  ofton
difficult. The
hoisting mechan-
ism, elevating
platform and
guides are com-
pactly  mounted
on 8 threee
wheeled  truck,
one  wheel of
which iz pivoted
with a handle or tongue, =0 that the
entire apparatus can be eazily moved to
any position desired, but is kept rigidly
stationary while !nuﬂmg or unloading
by throwing the tongue forward and
transferring the weight from the wheel -
to the feet,

The cantilever construction

lenwes
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three sides absolutely unobstructed, so
that any size and shape loads can be
handled. As it is often necessary lo
move a machine from one part of a
building to another, the guiding frame
ig hinged just above the center so that,
when folded, it will clear an opening
only 6 ft. 2 in. in height,

The lifting mechanizm can either be
worked by hand or by a small but pow-
erful electric motor connected with the
electric circuit of the building by plugs
and flexible wires,

i

LARGEST TEA WAREHOUSE IN
THE WORLD

The largest tea warchouse in the
world for examination and sale of tea
ig in Caleotta, India, Built of rein-
foreed concrete and brick, and equipped
with the latest electrical appliances, it
is a fitting example of the gening of the
white race in the land of its darker
brothers.

The massive strueture iz 526 11, long
by 122 ft. wide, and 4 stories in
height.  Each floor iz divided into
three large warehouses separated by
walls 200 in. thick. Fireproof doors
make communication possible between
each section. The walls of the struc-
ture are brick and the foundation is
reinforeed conerete. The only stairways
ar¢ on the outside of the walls. The
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building is lighted by electricity and
18 electric elevators convey tea and
passengers from floor to floor.

The second illustration iz of a tea
bulker. This works in connection with
a4 large tea mixer which has a capacity
of 64 chests of tea.

——w g
HUGE SCREWDRIVER FOR
SPIKING RAILS

This auto-car screwdriver was de-
signed for the purpose of making it
possible for railroads fo use screw-
spikes in track eonstruction, a method

)

Power E-r:rm;'dr['ru'

of spiking rails hitherto unpractical
becanse of the labor amd expense of
iJu::-ri?g holes and setting the screws by
hand,

The machine is driven by a 2-eylin-
der, 12-hp, gasoline engine and runs at
a speed of from 5 to 40 miles an hour.

: >
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Largest Tea Howss in the Werld

e e

Courted [ndlan By, Oaells
Tea Mixers



This skeleton of steel I8 the ribs of tha
new German Llayd liner, “Gearge Wul‘l-ll'l?-
ton' The ribs present the appearance In
the shlipyard of & wast lron cage. The
h:l: near the keel iz for the propgellers
ANAart.

When track-laying, the power is
gwitched to a special gear box, which
drives a high speed drill for boring
holes, and a telescope shaft at the other
end of the machine, which runs a spe-
cial reduction gear and elutch for driv-
ing the serew-spikes. A frietion clutch
on the spike driver is =et so as to re-
lease it when the head of the screw =ets
hard against the rail, thus making it
impossible to ream out the hole, A
special jig, which slips along the rail,
automatically spaces the holez in the
ties. Two men, one of whom ecrews in
the spikes while the other bores the
holes and setz them in, ean do the
work faster than an ordinary section
gang can place the ties.

Deapite the equipment the machine
only weighs 425 lb. and can be easily
lifted from the tracks or turned around.

-

CUTS AND SEWS AT SAME TIME

By the invention of an Illinois
woman it will be possible for dress-
makers and tail-
orz to cut a piece
=3 of goods and
“ | baste it at the
same time—if it
works. The bast-
ing mechanism
iz attached to an ordinary pair of shears
and congists of a needle and looper,
and a spool which earrigs the thread.
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As the shears are closed the needle
descends and when they open the nee-
dle rises, thus making a stitch.

ELECTRIC FIRE ENGINES IN
BERLIN

The chief of the Berlin fire depart-
ment has just completed a number of
strenuous tests with an electric fire en-
oine, and found it so satisfactory that
a number are being installed. For a
month the machine was sent out on twa
journeys every day, not only to points
in the city and suburbs but to towns
25 and 30 miles distant. The prinei-
pal object of these distant runs was to
thoronghiy test the motors and bat-
tery on badly paved roads and up
grades., During a single week the en-
oing eoversed G600 miles,

T W

COMBUSTION INDICATOR FOR
FIREMEN

Quantities of fuel are wasted in the
furnaces of almost every power boiler,

| -

and to avoid this the apparatus illus-
trated has been devized. Such waste
can be avoided if the firemen have some
indication of the efficiency of the com-
bustion, such as the composition of the
flue pases wonld afford. The new de-
viee makes four records every minute,
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and an almost instant and practically
continuous knowledge may be had of
the condition of the fire through its
use. In ordinary hand firing combus-
tion 1= reached in from 3 to 6 minutes,
and it is most important. to adjust the
dampers directly after the coal has been
fired. By lm‘.n}.mrr at the pointer the
condition’ of combustion ms 1y he seen,
N

INVENTIONS OF MAN IMITATE
NATURE

Very few things of worth devised by
man can be found which have not in
their Tundamental principlez  been
copied from nature, and
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oul runting a terrible risk of an in-
rush of water.  While examining a
piece of timber honeycombed by the
burrows of the ship worm, or teredeo,
he conceived the idea of a boring shield
in several zections, Thiz type of ehield
15 now in use, thos :tr]dmg another tn
the innumerable inventions eonceived
by watching nature.
——

NEW METHOD OF EMBALMING
THE DEAD

Two bodies, embalmed by a process
recently dncmern:{l by a f‘hlmrru -
tor, have been on exhibition fu:nr B0

in marine architeeture
the likeness iz most
clearly defined.  As an
instance  of  matural
buovaney in  water n
better  example  could
not be cited than the
fish, which, by means
of the swimming blad-
der, is enabled to de-
eoend by ejecting  the
air eontained in  the
bladder, and ascend by
refilling it.  The sub-
maring is patterned af-
ter this principle, with
the exception fthat the

air iz always present in

the air compartmentz and the buovaney
18 overcome bv allowing water to enter
nther compariments and regained by
pumping it out.

The fish which are the swiftest
swimmers have pointed snouts, small
fing and more or less cigar-shaped
bodies and smooth skins, This is well
exemplified in the dolphin and shark,
which are gmong the fastest swimmers
in the fish tribe., The ordinary tor-
pedoes :-Jm] snhmarines have a ;re:mml
regemblance to these fish, az the illus-
tration pointz out.

During  the construction  of  the
Thames tunnel early in the nineteenth
century  Brunel, the eclebrated en-
gineer, found great difficulty in boring
throngh the soft elay formation with-

time and from their perfect condition
wive every imdication that they will
remain perfect for any practical length
of time, and perhaps for ages. The
manner of accomplishing this is kept
secret by the inventor, hut it 13 known
that the bodies are p]nml in air-tight
caskets with the preparation: in the
procesz the body iz not disturbed.
e

To find the eapacity of tanks in gal-
lons, multiply the square of the diame-
for ].'l}' Ehue ?ﬁnh”n l.nd by D034,

The origin of the wnrr] “furring"” of
the present day constroction comes
from olden times when animal skins
or furzs were uzed on walle to keep out
the cold and wet.
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VERTICALLY FOLDING DOORS

Vertically folding doors, the upper
panels of which are glazed, are being
ingtalled on many engine houses and

Ingures Light and YWentilation

manufacturing buildings. Lifted by a
chain hoist at the zide of each door,
the panels or leaves fold upward and
inward, coming close together at the
top opening. In this pesition the door
iz well protected from the weather,
cannot be slammed around by the wind,
and offers no obstruetion,

When closed, the glass panels admit
the light freely, and for ventilation
purposes the door can be raised to ad-
mit as little or as much air as may be
desired. By raising the door 2 in.,
four horizontal openings of & in. are
made, the door remaining storm proof.

NIAGARA LIOHTS SYRACUSE

Through the medium of 1,000 miles
of heavy econduecting wires, which
stretch over a distance of 165 miles in
two complete cirenits of three wires
each, Syracuse, N, Y., is being illumi-
nated by power from Niagara Falls, All
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possible provision against disconnection
with the Falls power houses have been
made, but if such should oceur the
steam plant of the Syracuse company
will be alwayz in readiness as an auxil-
iary. The current will be received at
the Syracuse plant with a 60,000 volt-
age, and the transforming station will
step it down to suit the requirements
of the various circuits,

i

ELECTRIC CAMPAIGN CANE

An electric campaign cane is heing
manufactured as one of the novelties
of the approaching presidential cam-
paign. The handle of the cane is mod-
eled to represent the head of the can-
didate in whose interests the came is
being carried. Inside the head, which
12 of glass, iz a emall electric bulb,
which lights it up at night in an effect-
ive manner. Instead of being fastened
direeily to the upper end of the eane
the illuminated head is connected with
it by a leather gleeve or neck and bohs
back and forth with the swing of car-
rying it. The battery is placed within
this sleeve,

—_— e e

CAMPING OUT ON TOP OF A

SKYSCRAPER

One of the latest innovations in the
hotel world is an open air camp on
the roof of Philadelphia’s 22-story sky-
eeraper hotel. Far above the noises
and exeitement of city life the tired
guests are lulled to sleep. by the wind
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as it whispers through the waving trees
that surround the tents, and were it
not for the luxurics of modern hotel
life the illusion would be complete.

The tents are lighted with electricity
and furnished with plain cols. A table
beside each cot, a chair for a fellow
camper making the rounds, and a
watter eclose at hand complete the
camp's accessories. The only drawback
iz the limited amount of space, and
the few who succeed in petting accom-
modations are envied by the hundreds
turned away disappointed.

WATER PUMPED BY THE GAS
IT CONTAINS

A system of separating natural gas
from water, devized by a Los Angeles
hydraulie engineer, is being successtully
used to pump water from a large flow-
ing well, situated between Redondo and
San Pedro, Cal. The well yields a
heavy stream of water with much nat-
ural gas running through it, and it is
this gae which is being transformed
into units of power to drive the engine.
The gas and water are separated in a
large iron tank, which at its trial sent
a considerable volume of s inta the
air, while 1,000 gal. per minute of pure
water was carried to the reservoir, The
gag is earried fo the engine by suction,

The device iz expected to render
waste lands I_ll'lH[ul_‘.ti.'l.'i_’. and add much
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vilue to tracts which hitherto have not
been Irrigated on account of the great
quantity of marsh gas in the water
strata.

i
L "

ELEVATOR SAVED BY A TERRIER

When a fire broke out in  his mas-
ter's elevator at Xenia, Ohio, one night

Salling 1-|'li Fire Department

recently, this smart fox terrier jumped
upon the desk in the elevator office and
knocked the telephone receiver from
its hook, In answer fo this signal
“Central” made eonnections. In re-
sponse to her inguiries for “Number "
the dog barked furiously into the

Apparatus for Separating the Gas and Water
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mouth of the receiver, “Central™ noti-
fied a policeman, who hurried to in-
vestigate and found the elevator in
Hames. The fire department was called
out and the strueture saved.

& &
* *

CULTIVATING PEARLS IN
MEXICO

The first company to sueccessfully
cultivate pearls on a large =cale iz &
Mexican concern operating around the
izsland of Eepiritu Santo in the waters
of the Gulf of California. This com-
pany supports several hundred people,
operates two echooners, each of which
has an auxiliary fleet of 6 diving boats,
and supplies the markets of the world
with some of the finest pearls ever pro-
dueed.

The method of eultivation is inter-
esting, In the first place the oysters
are gathered in the season when the
cges are being deposited. These eggs
are carefully placed in artificial pools
with bottoms like the natural bettom
of the sea, eare being taken to protect
them from their natural enémies. At
the proper age they are advanced into
deeper water, where larger boxes con-
tinue to protect them. The shells,
which have by thiz time formed, are
here sorted and the dead ones thrown
out. The live shells are transferred to
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the deep water cages and left to de-
velop. At the end of two years the
harvest ig ready. The divers then de-
scend amd gather them without risk.
The gross receipts of the second har-
vest produced was over $200,000,

Under the usual system of pearl fish-
ing, the industry iz something of a lot-
tery. Bushels of shells sometimes vield
but a few gems or possibly none at all,
After two years the shells lose the pearl
within, and unless opened at the proper
time no treasure iz found.

e = i i ——
BOMBAY PLATFORM CLOCKS

The elock shown in this illustration
15 the type installed
az platform clocks
by the Bombay, Ba-
roda & Central In-
dia Railway, in In-
dia.

The dials of the
clock are set at an
angle and illumin-
ated by kerosene lampe.

& &
¥ W+

One of the most remarkable of the
many curious trading propositions made
to automobile dealers was the offer of
a Brazilian planter to exchange a car-
load of coffee for a good make of ma-
chine.
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SHOP NOTLES

2

How to Make a Shop (as Heater

A small shop needs some kind of a
heater for melting babbitt, heating
goldering irons or drawing the temper

- in eteel. Sucha
heater can  be
made to  burn
gas Tor fuel by
using a plece of
2-in, pipe 6 or T
in. long with a
strap of iron bent around and made
fast to it leaving a shank that will fit
a mortise in the bench, or to be placed
it the jaws of a vise. An L-shaped
piece of metal is riveted to one end of
the pipe, as shown in the sketeh, with
the bend about 1 in. from the end. In
this bend, and exactly centering the
hole on the pipe, drill a hole and fit
in it a pet copk. The opening in the
pet cock is bushed down to {4-in.  At-
tach a hose to the pet cock from a gas
jet and the heater is ready for use—
Contributed by E. L. Seoville, Ashta-
bula, 0.

L

A Handy Spout Rapper

The aceompanying sketch shows a
spout rapper for the miller, made from
L}-in. rubber hose by putting a wood
handle in one end, with a strlng at-
tached for hﬂn_gmp; it up. This is a
simple device, says the American Mil-
ler, but will be found exceedingly nse-

Spout Rapper

ful. Ome can be made and put in a
convenient place on each floor.

How to Turn Thin Tubes Fitted
with Threads

It is often diflicult to turn the thin
metal fubes in
the parts of a
telescope, field
ar opera glass
without dent-
g the sides if
a vise or plers
are  used  for
gripping them.
The part may be easily held and turned
by placing a piece of leather around it
and holding the ends with the pliers
close to the tube, as shown in the
sketeh, so the leather will grip the tube
tightly.

Another Way {o Make a Soldered
Joint

The method herein described and the
accompanving cut show how to make a
soldered joint on brass, copper and lead
pipe. The pipe iz cleaned and tinned,

Frea, 3
Ancther Soldered Joint

then placed in a mold made of two
pieces of wood. One piece or one-half
of the mold iz shown in Fig, 1. The
two parts of the mold are placed around
the pipe joint to be soldered and held in
position with elamps, as shown in Fig.
2, while the melted zolder is poured.
Figure 3 shows the completed joint
with one-half of the mold removed.
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How to Put a Line over a Stack

In r-c]mlrmg or painting a stack, it
is sometimes necessary to place a Iml:
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Putting a Line over a Stack

over the top, and the method illus-
trated herewith, from The Engineer,
will be found successful.

A paper bag is blown out full, at-
tached to a cord and sent up the stack
with the draft. After securing the
bag end of the string it iz only neces-
gary to pull up a stronger line, then a
rope, by which a tackle can be hoisted,

Blown=0ut Shots in Mines

Blown-out shots in mines are caused
in several ways, viz.: Carelessness of
workmen in drilling and tamping ; over-
charging of hole; insufficient tamping ;
unskillful plﬂfmg of the explosive, Im?-
ing the length of the upper drill hole
greater than that of the under, and thus
placing the ghot in the solid, says Min-
ing Science. In order to prevent blow-
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out shots, it 18 wize to observe: That
the hole 13 properly drilled and eleaned,
andl. of just sufficient size to hold the
cartridge, that the depth does not ex-
ceed the undercut and, if possible, the
hole pointing upward, and that the hole
i stemmed with elay, preferably damp-
ened.

A Handy Shallm; Barrel

Owing to the drop in price which
brought denatured aleohol down to the
present cost, users are enabled to cut
their own ehellac in quantities. A barrel
may be rigged up as shown in the sketch
that will hold 35 to 40 gal, of shellac
which will not only facilitate the draw-
ing of the liquid but assist in its lique-
faction. A lew rotations in the barrel
will mix it up very thoroughly, says
Wood OCraft. The spigot may al-
ways retorn fo its vertical ]:ru:ﬁ!]tmn if
a counterweight be attached diamet-
rically opposite. A piece of heavy iron
bar, bent to the shape of the barrel,
can be attached with screws to make
thiz weight.

Figure 2 illustrates a crozs section of
the assembled spigot with stopper in
Mace. If made of hard wood and thor-
oughly soaked in linseed oil it will be
found to act freely, In fitting it to

Shallac Barssl

the barrel, a hole 1z cut out of the
latter to receive the 3-in. projection,
A, Around this hole is flattened off
a surface of about 4 in., 2o that the
surface, B, of the spigot may make a
good tight joint with the barrel. Four
serews are used to attach the spigot,
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being inserted through the rectangular
portion and near the four corners. In
placing the dry shellac in the barrel
a large open- mouth funnel will be
found wvery effective in the way of a
time saver. Three pounds of shellac
to one gallon of alcohol will be found
a fair proportion for cutting,

e
How to Transplant Plants

The accompanying ekeich shows how
to make a deviee to transplant cabbage
and tomato plants that will not allow
the dirt to fall away
from the roots. In
making the device,
two pieces of brass
pipe 2 ft. long, one
2 in. and the other
11 in, in diameter,
must be seeured, Two
bowd handles, A A, are at-
. tached to the outside
wid of the 2-in. pipe, The
“"1%-in. pipe i& bent
out at one end in a bell shape to fit
the interior of the larger pipe. The
larger pipe is set over a plant and
puzhed down into the ground, and when
raiged ount the plant and earth about its
roots are removed intact. The smaller
pipe, when pushed down on the earth
about the plant, removes them in one
solid piece. Plants set in this manner
will not wilt, and almost all of them

will grow.
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A Goose Hunting Boat

A goose is decidedly game and be-
cause he 13 a goose that i3 no reason
he should be a fool bird and take all
kinds of chances. Least of all does he
take any risks that might endanger his
neck—at any rate chances in the shape
of a man. Neither doez the goose
take any chances in the color of a man.

The sporteman knows his goose and
treats him accordingly. When the ice
breaks up atul Eoes Noating about the
harbors in large cakes to find its way
to the sea, the sportsman sets his plans
to fool the wily goose at his own game.
About the time when the ice breaks up,
great flocks of geese on their way from
the south spend wecks feeding in the
ghallow harbors along the Nova Scotian
eoast, lingering around the shores of
the peninsular province until the real
epring has eome and the milder weather
begins to loosen up the.ice intheregions
farther north, zaye Field and Stream.
This iz the time when the sportsman
dons his “ice clothes,” gets out his
“roose-float” and beging his campaign
against the wisest epecimen of the
feathered tribe.

The “goose-boats™
equarely built affairs, made of wood,
partially covered with ecanvas, and
painted white. They will easily accom-
modate two men, and ean be propelled
from the inside without oars or other
aid from the outside, The paddles
which propel the floals are arranged

are long, low,

The Goose Boat is Fowed from Inside
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underneath the boat and are propelled
by a series of chains inside the craft, as
shown in the accompanying sketch.
The float so nearly resembles an ice
cake that its occupants can approach
within a few vards of a flock of geese
feeding or sitting on the water.

o

-

A Substitute for a Level

Secure 4 board with one straight edge
and uze this edge for the bottom of the
level az shown in the sketch at A, Fig.
1. Omn one gide of the board draw two
parallel lines at right angles and per-
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Homes-Madas Level

fectly square with the edge A. Exactly
in the eenter between the parallel lines
ewing a cord attached fo a nail driven
in the board at B. To the lower end of
the cord tie a plumb bob or weight just
a little below the edge of the board A.
Figure 2 shows the end view. When
the board is held up vertical with itz
edge, A, resting on the work, the cord
must swing parallel with the lines to
have a perfect level,
b —

How to Make a Socket Wrench

Beenre a small piece of steel pipe,
from 2} to 3 in. long, of snitable di-

B

Socket Wrench

ameter to make a wrench of the desired
size. Fit a short piece of round iron
inside the pipe. Take a welding heat
on both pieces and weld the pipe down
gmooth to the shank, drawing the shank
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down to the desired size to fit the brace,
raye the Blacksmith and Wheelwright.
Heat the hollow end of the pipe and
square it up, drawing the sguare end
down a little below the size of the pipe
g0 that the nuts will not stick inside
above the square end.
—
Where the Heat Goes in a Gasoline
Engine

It 18 pretty generally agreed that the
heat expenditures in a modern water-
cooled gasoline motor are, according to
Country Life, abont as follows:

I'er cent.

To wsefal work. ... v iviaaciessivaaanas 1
T loss in radlation (oot through water

iasaasa-- 1B

BEkel) L aiccecerrriiaiaaaaas .. 16
1o loss lnlo water jacket ., . ...0ecceeo.. B2
To losg In exbAuSte e iveiiivnsnsnnnnnes 10
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How to Clean Sediment from an
0l Can

The zediment in oil cans may be re-
moved without pouring out the con-
tents by using the
deviee here illustrat-
ed. A rubber stopper,
(%, is fitled with twao
tubes  made from
either glass or metal.
One of these tubes,
B, 12 adjusted in the
rubber stopper so| |———-|f——
the lower end will gl [ Searmimay
most touch the bottom of the can. The
other tube, A, only extends through
the stopper. When the pressure is ap-
plied to the pipe, A, the eediment
pagses out through the pipe B.—Con-
tributed by Henry B. Burke, South
Aeton, Mass,

Etl:l:linil; m; Steel

==

Although etching on steel is sup-
posed to be a trade secret, it i= more
or less generally known in the trades
where such work is desirable. The sur-
face of the steel, after being thor-
oughly cleaned, is first varnished with
a solution of gum guise or resin in
alcohol. The imprint iz then applied
to the varnish with & rubber stamp con-
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taining the letfers or design desired,
which is inked with a solution of caus-
tie potash, This potash cuts through
the varnish, leaving the steel exposed,
suys the Metal Worker. The etehing is
then accomplished by a weak zolution
of nitric acid applied to the steel, which
bitez out lines in the steel where the
varnish has been cut by the polash.
The varnish, it will then be seen, acts
ne o mat to keep the solution of nitrie
acid confined. The remaining varnish
i= removed by a strong potash solu-
tion, and the piece of steel then rubbed
dry, leaving the imprint intact.

&
i

One=Pipe Radiator for a Bathroom

The limited amonnt of space in the
majority of bathrooms makes it very
inconvenient for

lacing a regu-
ar radiator with
sufficient radiat-
inF aurface. The
solution of this
problem is clear=
ly shown in the
aceompanying il-
lustration. This
radiator 18
made of 31-in.
wrought iron or
atee] pipe of any
suitable  length.
The pipe 1s
gerewed  Into a
rpecially  eon-
ctructed enst-ivon base, or stand; an
ordinary cast-irvon cap covers the top,
gavs the Valve World. The steam en-
fers the base and passes up into the
pipe.  An automatic air valve is placed
at the top.

— it ilf—n

A Pattern=-Makers' Varnish Can

A receptacle to hold shellae varnish
for the pattern shop should be maide
in such a way as fo be readily accessi-
ble and to have a tight-fitting cover
to exclude the air. The accompanying
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sketeh shows a double-walled can, or
rather a =maller can =et in a larger
one, the two being soldered together so

Varnish Can for Patternmakers

as to keep the smaller can in the cen-
{fer. The cover or stopper i: of a diam-
eter between the size of the outer and
inner cans, and has a high conieal top.
This cover is inserted between the outer
and inner eans, which should have a
space of about 4 in. A little water 1=
kept between the cans g0 ag to make
an airtight seal, says Dralting. The
high comical fop of the cover accon-
madates the brush handle, which may
cither be zet in the ean resting on the
bottom, or can be suspended by driv-
ing o wire brad in the brush handle
and hanging it over the wire, as shown
at A in the sketch. This wire is not
only good to suspend or lean the brush
against, but to wipe the aurplus fluid
off when removed from the varnish, If
the brush is wiped only on the wire,
and never allowed to touch the side of
the can, the receptacle can be kept
elean and tidy.

&
i

How to Make a Belt Punch Gauge

Where hells run over small pulleys it
is mecessary to have the lace holes
placed near the endz of the belt, Some

! = ﬁla sart of a gange

must e used
on the punch
to make the
holes in  line,
A pange that
ean be quickly attached to a punch may
be made by using a piece of sheet
metal =i, thick eat and bent in the
shape shown at A in the sketch. A
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square block of metal, B, is fitted to
the lower jaw of the punch and pro-
vided with a thumbscrew az shown.
The projecting part of A 15 placed
into the block B and both ave slijpped
on the lower jaw of the punch. The
adjustment can be made by placing
the bLlock at the point desired and
fastening with the thumbscrew.—Con-
tributed by A, W. Griggs, Homer,
New York.

A Handle for Corks

To avoid the hother of having corks
break in the bottle when removing
them mumerons
tites, gecure o nail
andl drive it through
the cork from the
bottom end, using a
smiall washer belween

- 2 | the nail head and the
-:u:rrh fo keep the nail from pulling
through, and bend the projecting end
in the shape of a handle az shown in
the sketch. This is very convenient
when the contents of the bottle must
be used guite often.

e — . 4

How to Cast Wax In Plaster Molds

e

Brass founders, modellers and others
frequently desire to make a wax cast
in a plaster of Pariz mold, and unless
the method of doing 1t 18 known, trou-
ble frequently will be experienced.
When rightly carried out, however, the
operation iz simple amd eertain,

Wax adheres to dry plaster =0 that
it iz impossible to remove the east
withont E['uri:n;: In order fo provent
this difficulty, it is necessary to wet the
plaster, says The Brass World. As an
excess of water iz detrimental to good
results, the following method of pro-
cedure should be followed @

Place the plaster face upon a pail of
water and allow it to remain until the
water just begins to show in the face
of the mold. The whole mold should
not be immersed as foo much water
will then be faken up, but the back of
the mold is held in the water with the
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hands and the face watched., As soon
ag the water begins to appear the mold
is removed. The water will then spread
over the entire surface but not in too
greal a quanticy.

When the wax i1z east in the mold,
it can be easily removed without fear-
ing. The moisture in the plasier pre-
vents the adhesion, The moisture that
remaing in new plaster, immediately
after casting, scems to be present in
too great n quantity fo allow a good
wax casting to be made in it, and the
best resulis are obtained by clr;- ing the
plaster and then treating with water in
the manner previously described.

———

Split Cotter Pins Used as Sliver
Tweezers

File a split eoiter pin to a needle
point making it triangular on line AR,
a3 shown by the sketeh in the cross
ecction U, Midway be-
tween the eve amd the
end a piece of %-in.
round rod is inserted
and with strong pliers | HA o
the free ends are bent e
together ; but not quite
closed, leaving a space
of about % in. The
bweezers are used by
running the point under the sliver,
then -:*ln::smrv by pinching the ends to-
gether. If it is hard to aet at the
gliver the wound is slightly enlarged by
using the tweezers with the poinis to-
gether as a lancet point,

Az a hygienie precaution always
guck the wound from which a sliver has
been extracted and pul some dizin-
fectant on it.  After the tweezers have
heen uzed pasg them quickly through
the flame of a spirit lamp or put them
in boiling water. This will prevent
the danger of blood poisoning.  1f the
tweezers are used promiscuously dis-
eage may be inoculated from one per-
ron o another. These tweezers are so
easily and cheaply made that every one
may have his own and keep them in his
pockethook.—Contributed by €. E.
Warren, M. I
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(Jas Engine's Speed Retarded by
Improper Ignition

The following iz a description, which
no doult has a familiar ring to those
who have “been there,” but shows how
gimple a trouble may be when found,
but undizcovered appears extremely
complieated.  This trouble was in a
|:|ri1.';=|’r|:' highting [:]:lrd where it waz 1m-
possible to earry proper voltage at even
half-lnad. A brief examination of the
generator showed nothing out of order
more than that it was operating under
considerably redueed speed, due to the
driving power, a horizontal gas engine,
which ran unsteadily and seemed to bo
laboring unider divers difficultios, BNV
the Electrie Journal,

When shut down examination was
made for leaky valves by carefully lis-
tening while turning the T e I=|r‘3n.'|'|".'
The valves and alzo the compression
woere found to be all right, Next the
hot tube was examined, Az most of
the flame which heated it hurned above
the tube, adjustmentz were made to
lower the flame. which, in the main,
was accomplished by turning the less
gas, upon which the tube immediately
became bright red—much hotter than
formerly. The engine was then started,
It came sharply up fo speed.  The en-
tire load was thrown on. The lamp
went to full brillianey with the engine
running easily and with E1|I.'TL1'|. of power
to spare. T he owner, see ing the ll;;]da
up to eandle-power, came running in
mm great glee and declared he “never
had such good light hefore.™

The insufficiently heated tube had
simply retarded the explozions and
rreatly diminished their effectiveness.
Thiz was the zole tronble. 1t was after-
ward learned that the engine builders
had been appealed 1o, They suggested
that, owing to the evident seriounsness
of the tronble, the engine be shipped to
them for averhauling, which they wonld
do for a eonziderable sam.

S
Acid will elean old files and make

them better, but will not make pond
files of worn-out ones,
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Alarm Clock Switch for Window
Lights

The automatic clectric time switch
deviee here shown iz one of the zim-
plest of the many devices for shutting

Timea Switch for Windaw Lights

off electrie lights used for illuminating
windows or signe. It is nothing more
than a common alarm elock, attached
by a chain and lever to a regulation
electric switeh. The alarm hand of the
clock is set for the time desired, the
lever om the switeh is turned to indi-
cate on or off, and the chain hanging
from the end of the lever iz fastened
in the slot of the alarm key by a hook.
The proprietor then leaves his place of
buziness for the night, knowing the de-
vice will switeh off the ll;_rht.-a at the
time set,

Changing a Plain Gunstock Into a
Pistol Grip

Many hunters have plain grip stock
on their rifle or ghotgun and would like
to change it to a Ew«[ul grip. The illus-
tration shows how to do this and avoid
the necessity of purchaging a new stoek,
Cut a piece of selected wood of the

Changing Gunstock
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same material as the stock, in the shape
ehown in Fig. 1. The stock iz cut
out on the line shown in Fig. 2, making
a notch into which the piece of wood is
fitted and securely glued. When fin-
ished and varnished, the joint will be
solid and look as neat as if made from a
whole piece of wood,
—_—

Electric Signs on Automobiles

The accompanying illustration shows
an electrie illuminated sign used on

Elgctric Sign Wagen

electric trucks for advertising a recent
eleetric show. “I'he current nsed for il-
Inminating may either be taken from
the storage battery furnishing the driv-
ing power or a set of batteries specially
provided and carried on the truck inside
the zign box. An auntomatic flasher
could be attached which would make a
very unique advertising scheme for
night parades,
A
A Soldering Iron Kink

Drill a 4%-in. hole in one of the
tapering surfaces of the soldering iron,
a8 shown, and
hard

B0 m e
tasks may be
made eazy.
This will be of
epecial service in zoldering wazhers on
to small rivets. Tin the surface to be
goldered and place the wather on the
rivet and press the “eated soldering
iron on the washer with the rivet point
ingerted into the drilled hole.—Con-
tributed by Chaz, E. Frarv, Norwalk,
Ohio.
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Unjointing and Removing Cast-
[ron Pipe

When our city bought out the orig-
inal water company some 15 vears aAgo
it established & new supply and aban-
doned quite a large quantity of 6-in,
pipe in the ground, laying a new 12-in,
main on the opposite side of the
street during the past season, sayE a
correspondent of Water and Gasz™ Re-
view.

I accidentally diecovered this G-in.
main, and on breaking into it found
it as perfect inside as when laid enme

years ago. I proceeded to fake it
out, pipe at that time being worth here
#40 per ton.  After trying one day to
melt it out with wood, charcoal, ete.,
I took the first train to Boston in
search of a melting apparatus of some
kind, I did not really know what.
After & good deal of inquiry 1 found
the right thing in the shape of a power-
ful gasoline torch.

On my return heme, and as my men
had a lot of bolts uncovered, I set to
work melting them out. And this is
the simple method T pursued: Iduga
good space out around and under the
bolt, placed a hood of sheet iron bent
around over the top of the bolt to help
concentrate the heat, and then turned
on the flame, keeping it centered in one
epot on the eide. In five minutes the
metal started, and in half an hour I
eould take out the pipe,

It is necessary to melt only the up-
per half or, perhaps, a little more than
half, melting from centor of zides up to
top, first completely one side and then
the other, when by calling a eouple of
men to lift and work the spigot end of
the pipe with a bar against the bell it is
eagily forced out.

The torch used would hold 2 1-5 qt.
of gasoline at one charge. A full flame
would melt a copper rod 4-5 in. in di-
ameter in 2} minutes.

The proper covering of a boiler and

the steam piping saves a large per cent
of fuel,
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How to Heat Turpentine

There are twoe methods of heating
turpentine without danger. When an
open pan is used it is made with a
jacket—that is, there are two pans, an
outer and an inner one, with a space
between; superheated steam from a
hoiler is passed into the space and is
allowed to escape through a waste gteam
valve at the bottom; a safety valve at
the side of the pan allows the steam to
blow off if the temperature rises too
high. Turpentine hoils vigorously at
a temperature of about 338 deg. F.—
much higher than the boiling point of
water—hence the steam at ordinary
pressure would not cause turpentine to
boil, says The Modern Painter., Tur-
pentine can be heated to boiling point
over a burner or fire, provided it is con-
tained in a still which is closed with
the exception of one tube leading to a
condensing eoil kept cool by being
placed in a tub, through which a cur-
rent of cold water iz caused to flow; any
turpentine which may be vaporized is
condensed in the worm and recovered,
and no vapor can pasz into the outer
air.

LB A

Pipe Coil Radiator without Threads

Thiz radiator, as zhown in the ac-
companying illustration, is intended to
be used for temporary heating; such as
in summer homes where little heat is

T ! d _'-_" R |
Coll Radialer without Threads

L I I

required, in buildings in the course of
construction, in rooms drenched with
water after a fire or in basements for
drying out purpozes. The eoil radiator
is made up of pipe fittings without
threads, says the Valve World. In place
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of the threads the ends of the pipe are
iurned tapering and the fittings are
reamed to a corresponding taper, 2o that
the pipe may be driven into the fitting
readily and quickly by unskilled labor,
and a good, steam-tight joint will be
the result.

o
b L

How to Handle Coils of Rope

Coils of rope that are left standing on
the floor or in the basement beeome
dirty and do not present a good appear-

Storing Coiled Rope

ance to a customer. By keeping them
in a tub or even one-half of a barrel
that has been eawed in two, as shown in
the illuztration, the coils will be in bet-
ter shape than when unzupported, says
Hardware and Metal, This will permit
the moving of a coil about, even after
most of it has been sold, without falling
down or becoming tangled.

b

How to Make an Electric Wire
Splice

The spliee shown in the accompany-
ing sketch I find very satisfactory, and
egpecially s0 on a |
duplex amd tri- jeermE—
plex wire. It iz f '
guickly made and
soldered or eovered with tape before or
after the final wrap. Thiz splice will
not snap in two and will stand any
ordinary strain—Contributed by Frank
8. 8nvder, Dayton, Ohio.
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How to Drive a Small Wire Into
the Ground

If you have ever tried to drive a
emall wire of considerable length into
the ground, yon will know how diffi-

Driving Small Wire Inta Ground

eult a job it is to get the wire driven
without bending. The accompanying
gketch shows how a wire may be driven
into the ground by using a siout cord
or rope, giving several half-hitches
about the wire and forming a loop
through which to pass a lever. A
weight iz placed on one end of the
lever, and by pushing down on the
other end the wire can be forced into
the earth without hnnding.d—ﬂuntrih—
uted by C. G. Whitcomb, Chicago.

=
L

Measuring the Horsepower of
Marine Steam Turbines

The rapidly growing adoption of
steam turhines for ship propulsion has
created a demand for some ready means
of ascertaining their horsepower, and
as the steam in-
dieator is not
suitable for this
purpose, we are
thrown back on
a forsion-meter
ag the only
Eknown method
by which such
information 1is
abtainable, Tor-
gion-meters are
instruments to
determine the twisting strain on shafts,
They consist of two digks that are
mounted on the shaft at a convenient
distance apart. In ecach disk is ent a
- radial glot near its onter cireumference,
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and the two slois are in the same radial
plane when no power is being trans-
mitted and there is no twist on the
shaft. Behind one disk iz fixed an
electric lamp, masked, but having a
glot cut in the mask directly opposite
the slot in the disk. This will throw a
flash of light along the shaft toward
the other disk at every revolution, says
Page’s Weekly, London.

This is where the funection of the
torque-finder as illustrated comez into
sorvice,  Behind the disk opposite the
one with the electrie light i fitted the
torque-finder. It is capable of slight
circumferential adjustment. When this
finder iz adjusted with its slot to come
in line with the slot in the disks and
the electrie light, a flash of light is
seen at every revolution of the shaflf.
If the shaft revolves fast enoungh, the
light will appear fo be continuous, At
each end of the shaft we have what iz
virtually an instantaneous shutter
fixed in the two disks, and nothing be-
tween except the beam of light, which
once in each revolution flashes clear
through the two dicks. Let us suppose
the shaft iz transmitting power. One
disk will lag behind the other by a
definite amount, and, although three
of the slots are &till in line, the fourth
elot, or the one in the lagging disk,
effectually blanks the flash and no light
18 seen at the eye-piece. This torque-
finder iz graduated with a seale by de-
grees, and by this ‘arrangement, with
the distance between the digks and the
diameter of the shaft, a rule is formu-
lated to obtain the nominal horsepower.

E o

How to Clean Engine Paint

Engine paint may be cleaned by ap-
plving a solution of 1 gal. water, 4 oz.
of borax and } pt. of lard oil.  Stir
this inio a perfect emulsion and apply
a coat of it to the surface of the paint
and let it remain for a little while,
then rub off clean with a rag or waste,
save the English Mechanie, Be sure
to remove the composition before it be-
comes dry.  Add more borax if the
solution is not strong enough,
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A Combined Window Shade and Awning

A conventent awning made by using a window
ghade can be constructed at a trifling cost.
extending arms as shown in Fig. 1 are made from§
f-in. round iron 28 in. long with 4 in. of each]
end bent in in the shape of an I and at right
angles to each other, making one right and the
These arms are used fo zupport the

other left.

end of the shade and are attached to the window
casing with two serew eves as shown at U, Fig
2. Place the spring TI:I'”EI of the shade in the win-
The hem in the lower

dow as shown at A, Fig. 2.
end of the shade ghould be supp

sbick as long as the width of the shade.
hole, 4 in. deep, iz bored into each end of the
round stick fo receive the outer ends of the arms

B, Fig. 2.

Fig. 3.

Carthy, Denver, Colo,

s il
*

How to Make a Temporary Stencil

It i= often the ease that a man waniz a steneil
for a very limited amonnt of work, or when a sten-

eil cutler iz not immedingely available.

cages, one may be readily made from paper and [

will s-t;md considerable careful usage.

Take a picce of strong, not 1|:|-::| thick, manila [
paper, or, better still, good bond letter paper ; and, ¢
after marking the desired design on if, give it a}

good coat of varnish or linseed oil,

Craft. When it is thoroughly dry, lay it on a piece
of glazs and with a sharp-pointed knife cut out the [~
characters. Buch a stencil will do just as good [~
Care should be taken to lay it on a :

work as any.
flat surface when not in use.

The lower sash of the window i3 rnized,
the shade pulled down and pushed ont through the
opening and the arms attached, which hold the
shade in the position of an awning as shown in
Thiz will keep oot the bright sunlight B
anil admit the fresh air—Contributed by ', Me-
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New Way to Store Gasoline

A new plan for sioring gazoline or
petrol depends upon the fire-stopping
property of wire gauze that gives safety
to the Davy mmmg camp. The gauze
tube is fnserted in the opening of the
can or tank, extending to the bottom,
and the orifice is then sealed by a plug
held in place by fusible solder. If

fire oeeurs near or around the tank, the
=older melis and the plug is blown out,
when the vapor escaping through the
giuge tube burns quietly without ex-
ploding, says the Master Painter. In
a test of the method, 12 out of 17 ordi-
nary cans filled with volatile oil ex-
ploded on contact with fire, throwing
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the burning liquid in every direction,
but 12 cans fitted with the safety de-
viee failed to explode and the liguid
burned guietly and harmlessly.  Even
open receptacles are made much safer
by a covering of wire gauze, which pre-
vents explosion in case the oil is ig-
nited.

& &
L *

Quickly Made 0il Separator

An efficient and easily made ol
separator for separating oil from the
water before filtering is shown in the
gketch  which 13 taken from the
Practical Engineer.

A gallon oil can or an erdinary waste
ean may be
uzed for the
tank, and pipe,
A, is connected
te the drip
from the en-
gine and fitted

with 2 small

valve, I). The
pil and water from the engine enter
through this pipe until it is on the level
with the pipe B. The oil floating on the
surface of the water passes off through
the pipe B, while the water runs out
through the pipe C, which iz } in. lower
than B, so that the water cannot reach
the pipe B. To prevent any oil from
getting into the pipe C when starting
the separator, enough water should he
poured into the can to - over the bottom
of pipe C.

& &
i

Things to Know About Wall Paper

One zingle roll of common wall pa-
per iz 8 yd. long by 18 in. wide, and
one single roll of ingrain, felt or cart-
ridge paper is 8 yd. long by 30 in.
1.1.|1|r;!- Owne single m]l of one strip haor-
der i 8 yd. long by 18 in, wide and
containg 8 yd. of border. One single
roll of two strip border is & wd. long
by 18 in. wide and contains 16 yd. of
border, Common wall paper iz put ap
in double rolle; and ingrain, felt or
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cartridge paper iz put up in triple rolls,
Prices are quoted on single rolls.

To find Lk' guantity of common pa-
]JEf |]Ef‘|:‘-!“-ﬂ]"1| to cover o rom, ILI_'I.]_I[]FI]_\"
the height of the room by the length
of the four sides and divide by 36,
which will give the number of :‘-ingle
rolle required.  For each single roll
of common paper 14 yvd. of border will
be necessary,

For ingrain, felt or cartridge paper,
multiply the height of the room by the
length of the four sides and divide by
49, which will give the number of sin-
gle rolle required. Deduet one single
roll of common paper for every 50 aq.
{t. of opening.

Multaply the length of the ceiling by
the width and divide by 36 for common
paper and divide by ' for ingrain, felt
or cartridge paper to obtain the quan-
tity of single rolls required for the ceil-
ing.

) ——
A Home-Made Brazing Clamp for
Band Saws

A bar of iron, } in. thick by about 1}
in. wide and 10 or 12 in, long, is bent
at both edges in the shape shown in
the illustration. The short bar, A, is
riveted on in the middle of the har B
to be used in holding the clamp in a
vizse. The bent ends of the bar B are

i

For Brazing Band Saws

drilled and tapped for two small set
serews, U O, which are to be used to
hold the ends of the saw while brazing.
—UContributed by A. R. Kibbe, New
Richmond, Wis.

& -
L L 2

One part Venetian torpentine added
to four parts of glue will make a flexi-
ble glue to attach leather to metals, The
mass is heated in a glue pot until it
becomes sticky and ne more bubbles
appear. A fresh mixture will work
best.



POPULAR MECHANICS 407

Panel Designs

Canfeiy Deromlor’s & Palnter’s Magazinas, Llonden
Y Rurnrmer " W imbar""
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Substitute for a Hack-Saw

108

On some kinds of work it is impossi-
ble to use a
comimon  hack-
gaw frame with
the saw, If
the saw blade
is placed in a
machiniest's
parallel elamp
allowing 1 or
14 i to ex-
tendl  beyond
the ends of the
clamp jaws, as shown in the sketch, it
can be used to advantage in holes or
irregular work.—Contributed by Chas,
H. Beetle, Philadelphia, Pa.

Fig 1

Lining up a Jenerator and Water
Wheel

“Recently in a power house where an
old generator, which was direct-con-
nected to a water wheel, was {o be re-
placed by a new machine, we had the
following allmight experience,” writes
C. L. Abbott in the Electrie Journal:
“When the old generator was uncoupled
from the water wheel it waz found that
the water wheel shaft could not be
stopped in the usual way owing to a
leak in the gate, and it was necessary
to rig up a heavy clamp made of 10-in,
timhers. This was placed on the shaff
and tightened up until the wheel came
te a standstill.  Then the new half
coupling was fitted to the shaft and
the key driven home, Before coupling
to the new generator it was thought
best to make sure that the coupling ran
true. The wooden clamp was loosened
enoigh to let the shaft turn slowly, A
steel point held on a rest showed that
the face of the coupling was running
out of true a full thirty-second of an
inch, probably due to the key being
high and driven in too tightly. As it
wis past midnight and it was necessary
that the gemerator be running in the
morning something had to be done
without delay. The power house was
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on a lonely =tream several miles from
the nearest town; hence there was no
means of getting good tools quickly,
An old elide rest and lathe tool were
found and mounted on wooden supports
so that a cut conld be taken across the
face of the eoupling, A man was sta-
tioned at the wooden elamp with a
wreneh to govern the spesd by tighten-
ing or loosening the bolts, while another
poured cold water on the clamp fo keep
it cool,

“Affer the first cut waz faken off it
was found that the tool was too dull
to make a second cut, and as there were
no other tools available, matters looked
gerionz.  After groping around some
time with a lantern some pleces  of
emery cloth were found in a tool hox.
Thesr pieces were wired around the
wat_r wheel zhaft in such a manner as
to leave a clear space in the middle.
The wooden elamp was again loosened,
and as the shaft whirled the emery
cloth around, the tool was quickly
ground zharp on the improvised grind-
stone,

“Withont further mishap the coup-
ling was turned true, coupled to its

Lining up the Bhaft

mate on the generator shaft and the
machine put in operation.

“Ag that group of grimy, tired-eyed
men stood there in the gray of the
morning and watched that machine
running as smooth azs a wateh they felt
'] 1

well repaid for their night of toil.

L

Large gate valves mav be cleaned
from mud that goes in with the steam
from a foaming boiler by opening and
elozsing the valve a few times while wa-
ter is running through it. This can be
done safely when there iz no pressure
on the bailers,
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How to Make a Cold Dumb Waiter

Perhaps one of the greatest hard-
ghips to be encountered by compara-
tively prosperous people is that of hav-
ing to get through the hot summer
months without ice, as in the caze of

most farm homes and in many sub-
urban localities —-[

‘here there is 0
where there 1 EI '| @\
‘k

little or no ice
delivery.
The accom- i>
i
panying illus- | §
tration will
ghow how to
conztroet a de-
viee to  keep |

13.1’[..1|::||l."=| coal, ==
and especially
in the north, B

1

=
e

where the
ground stays
cold  the vyear
round at a ren-
sonable depth.
The easing of
thiz dumb wai-
ter hole iz
round, a2 shown
at A, and should
be made of gal-
vanized  irom.
The depth of
the hole de-
pends  on  the
locality, but searcely
eeed 8 or 100 ft, eays  IThomestic
Engineering. If the casing extends
through the cellar ik 1.1'111|_]|I be well to
gl it deep enough so that the waiter,
when down, will etand below the cel-
lar floor, as this wonld secure a lower
temperature than that of the cellar.
The hottom of the casing, D, iz made
slightly  funnel-shaped, to ‘facilitate
cleaning, and the whole casing 13 =ol-
dered up watertight so that there will
be no danger of water rising in from

=

needs  to ex-

the inside.
Another and emaller galvanized
tohe. E, 1= made to contain a counter-

weight for the dumb waiter, and this
tube should be long enough to balance
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the run of the waiter and extend u
high enough so that the weight mill,
not be |11|]l£'ii out at the top. The door
should be long enough and sufficiently
wide to admit of taking the waiter out
in order to elean the casing. A brake

may he attached to the wheel, G, if
the load wvariez too much for the
connterweizht.

g
Should the easing extend through a

cellar, there may be a door put in the
casing =0 85 to give accezs to the wailer
from the n:n:l]nr making the carriage
do the service of a regulaz dumb waiter,

The fact that a house is already built
iz mo bar fo puiting in one of these
cold storage plants, a2 a circle may he
cut out of the Hoor az large as the
casing, and the hole bored with a large
auger, and the dirt carried out of the
door. The casing may be put down in
seetions and soldered before being put
down into the ground. If the work
is carried down from the bottom of a
cellar it will be all the easier. The
main feature of this deviee is the fact
that it will keep things from freezing
in the winter az well az from melting
in the summer,

& &
L b

How to Make an Ink Bottle Stand

This stand as shown in the accom-
panying ecut ig made with a rather
large bottom to prevent upseiting of
the ink bottle.
The special fea-
ture iz the
groove, A, which
forms a recepta-
ele to hold tacks,
pens, ete. The
stand is made of wood, and, being
round, it requires but a few minuotes’
time to turn it on a lathe. When zand-
papered and varnished, it makes quite
a ueeful and ornamental article for the
drawing table —W, E. W.

& &
w Rl

Small leaks in steam boilers may be
stopped by putting in a small quantity
of wheat bran tﬁrmlgh the manhole
into the boiler.
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How to Repair a Moving Picture
Film

When a socket hole i3 broken out in
a film az shown at A, Fig. 1, it 15 best
to trim it rmuuhng, ag at O, to be
used only until time may be had o
make a splice. The hole should never
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Repalring Ha'-'ln: Pleture Film

be trimmed square as at B, says the
Moving Picture World., It is better to
make a szplice as soon as possible, and
to lose one picture in doing so, rather

than have the neteh eateh, which is
linhle to cause the losz of several
pictuares,

The splice should be made as shown
in Fi ig. 2, seraping the end 8 where the
film iz r.*ut, and on the end of that part
toward the beginning of the film, as
shown in the direction of the arrowes.
The cut is made between the sprocket
hales, not through them, as m Fig, 3.
In passing through ‘”IL:' machine the
emulsion zide of the film is never
touched except by the rollers, while the
celluloid side comes in contact with all
the rigid parts of the machine, and if
there iz anyvthing that is not smooth,
there is trouble; so it can be seen by
Fig. 4 that, no matter what it hits, the
film will pass safely; but in Fig. 5,
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with the wrong splice, it is always
inviting trouble.

How to Paint over Cement

It iz mot sale {o paint over the sur-
face of cement until it haz stood ex-
posed to the weather for abouit one vear
unless the surface has first been sized
with acid water to kill the alkali, and
even then there iz some danger of bad
results, Here iz a somewhatl tedious
method for preparing and painting
such a surface, but it haz the sanetion
of some of the best painters, says the
Master Painter. 8lack ene-half bushel
of fresh stone lime in a barrel and add
in all 25 gal. of water; when slacked
and cold add 6 gal. of the best cider
vinegar and 5 b, of best dryv venetian
red.  Mix well and then strain through
a fine wire strainer. Use it when about
the consistency of thin cream. Give
the cement surface a coat of thiz, and
after standing a day or s0 apply a cont
of red lead and linseed oil paint. After
this has dried you may paint the sur-
face any color you wish. Some johs
require fwo coats of paint over the red
lead paint. In this case make the sec-
ond coat of paint serve as filler and
paint both., This second coat may be
made with plaster of paris and oil of
the consistency of buttermilk. Then
break up some white lead and oil to
make a paint the same conszistency as
the plaster paint. Now take equal
parts of each of the two mixtures and
“box” them together, and thin to a
working eonsistency with turpentine,
This second eoat should be applied as
heavy as’ pq:usﬂhlm or as heavy as yon
can spread it well.  After this coat is
dry apply your next and finishing coat
of paint, which should be gquite glossy,
or about as yon wonld for the last coat
on woodwork outside, The object in
giving it thiz plaster paint is to pre-
vent the running and wrinkling of the
paint where considerable paint is fo be
applied to the surface. And it must
be made to dry quickly, so that yom
will not likely give the finishing coat
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before the second coat is dry enough,
for if you do that there will be blister-
ing or cracking. Observe particularly
that no plaster is to go in the last or
finishing coat.

e —

Home=-Made Power Windmill

Az I am owner of several hundred
colonice of bee:, I am constantly in
need of new beehives, frames and hive
parts. These apiarian accessories of
the present day are verv expensive.
Being a mechanie of a small amount of
ahility, I concluded to manufacture the
accessoriea at home. A eireular saw
could be installed very cheap, but the
power to drive it was quite another
thing. The cheapest gasoline engines
were too expensive for me, and I had
no water power to use, so 1 decided to
harness the wind and turn it into serv-
ice. The illusiration ehows how this
waz accomplished. The windmill was
constructed from house building ma-
terial, which was not damaged for
building purposez, and to which use I
will put it when through making bee-
hives.

The axle for this mill was made out
of a heavy 2-in. gaz pipe. It revolves
in iron hearingas which fit into the bel-
sters of the frame. The axle is drilled
on each side of the bearings, and iron
ping ingerted through the holes. The
framework and crossarms are made
from 2 by 4-in. material, 12 ft. long.
The arms for the wheel are secured to
the axle by means of a clamp, which
ig effected by the arm being half sunk
around the axle, and a corresponding
pieca for the opposite side, with J-in.
boltz inserted to draw them together.
One of the arms is secured to the axle
by means of a pin to prevent the wheel
from slipping on the axle. In order
to secure the rest of the arms in addi-
tion to the clamps, a wire was placed
encireling the ounter cirenmference of
the wheel and fastened to each arm.
The pieces of sheet steel roofing are
fastened to the crosspiecez on the arms
by means of large screws, A friction
brake is uzed to econtrol the mill, and
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is also used in starting and stopping it.
The power of the mill iz transmitted
to a line shaft at the lower part of the
frame by means of a rope drive beli.
The mill iz set with the sarface of

il
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Develops 3 or 4 Hp.

the wheel facing north and south, and
iz securely braced fore and aft. In
addition to thiz, it is guved to the
ground with steel telephone wire. The
mill has been operated in a gale of 50
miles an hour, and there was no ap-
parent danger of tipping over. It
make: no differonce if the wind comes
from the north or the south, as all that
is neceseary to get the forward move-
ment on-the machinery iz to cross the
rope belt. To accommodate this belt
crossing, the bearing of the driving
wheel side iz placed on a lever which
can be raised or lowered as the ease
m!llf demand.

he mill is geared 40 to 1, and drives
a B-in. circular saw with a rim speed
of from } to § of a mile per minute,
I have no way to rate the power, but
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I am of the opinion there is 3 or 4 hp.
when running in a stiff breeze.—
Contributed by T. P. HRobinson,
Bartlett, Texas.
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How to Drill Tapered Holes in
Marble Slabs

Sometimes the plumber needs to drill
holes in slate and marble slabs in which
to insert wood plugs for holding retain-
ing serews. When a straight hole is

Byv

For Drilling Tapersd Holes In Marble

drilled the wood plug is liable to shrink
and Rli]‘} ongh, even u:uf':l'llb;]l it may be well
fitbed and driven in tight. Tapered
holes are necessary. These holes may
b drilled in one operation by removing
ane jaw from the chuck on the brace as
ghown at A in the sketch, This will set
the point of the drill a trifle to one side
of the ecenter line, When a hole is
drilled with thiz deviee it will have auf-
ficlent taper to hold the wood plog
tightly.

& &
L *

Home=-Made Saw Set

Seenre a piece of T-rail about 1 {t
long (if railroad iron ie not available,
any plece of iron about 2 in. square will
do) and bevel one end on top with a
file, & in. down by 2 in. back. On this
bevel make a pauge mark % in. dl:rwn
from the top of the bevel as shown in

Homa-Made Baw Set

Fig. 1. Lay the saw on the flat sur-
face of the irom with the points of the
testh to the gauge mark. Strike each
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tooth, a2 ghown in Fig. 2, one emart
blow, or two light blows with a light
hammer having a small face (a horse-
shoeing hammer works well).

The gauge mark given 15 for soft
wood, such as white pine, hemlock, ete.
To set the zaw for hard wood, draw
it back a trifle from the gauge mark.
The above iz a quick, effective and ac-
ourate method of setting a saw.—Clon-

tributed by N. J. MecLean,

— & —
A Measure on a Shingling Hatchet

In ehingling roofs, considerable time
16 lost by going back and forth across
the roof striking chalk lines and chalk-
ing the lines, but
by msing the
measure attached
to the hatehet as
ehown in the
gketeh this  lost
time may be
saved and the
work accomplish-
ed with greater
speed. A nail is
driven part way
mnto the wood
handle as shown at A, leaving about
L in. extending. Bore a small hele in
the handle at B, in which to place a
bardwood pin.  This hole and pin
should be placed at the right distancs
from the extreme end of the nail, A,
to equal distance that the shingles show
to the weather.

In uzing the hatchet, the first double
conrse of shingles are laid in the usual
way with the line; then, by placing it
a3 shown, eight or ten courses of ehin-
gles may be laid while going across the
roof once.  Always place the hatchet at
the lower right-hand ecorner of the
shingle when placing it, and see that
the left-hand eorner is even with the
lagt shingle placed.—J. E. B,

In putting up leather belting be sure
to place the hair =ide next to the pul-
ley, It mot only elings to the pulley
better but will wear much longer.
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Amateur Mechanics
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Home=-Made Workbench

By €. B. McKinney, Jr.

The first m]ﬂmnm necessary for the
boy's workshop i= a workbench. The
average boy that desires to construct
hizs own apparatus as much as possible
can make the bench as deseribed here-
in. Four pieces of ¢ by 4-in. pine are
cut 23 in. long for the legs and a tenon
made on each eml of them § in. thick,
34 in. wide and -1} in. long az shown

center of each end of the braces to .1
depth of 4 in., as shown at J, Fig.

On the back side of the braces ]IGT'L'
holes infersecting the other holes for a
place to insert the nut of a bolt, as
ghown at HH. Four § by 6-in. bolts
are placed in the holes hored and the
joints are drawn together as shown at
J. The endz of the two braces must

—

Fig, 2

- a—
o

=N

Fiz. 3

at A and B, Fig. 1. The eross pieces
at the top and bottom of the legs are
made from the szame material and ecut
20 in. long. A mortise i3 made 14 n,
from each end of these pieces and in
the narrow edge of them as shown at C
and 1), Fig. 1. The corners are then
ent sloping from the edge of the leg
out and to the middle of the piece as
shown, When each ]||i1 of legs are
fitted to a pair of cros2 picees they will
form the two supports for the bench,
These supportz are held together and
braced with iwo braces or mnnm'-tinrr
pieces of 2 hy 4-in. pine, 24 in. long.
Th Jnmh are made between the ends
of these pieces and the legs by boring a
hole through each leg and into the

Details of Construction of Home-Mada Workiench

he sawed off perfectly square to make
the supports stand up straight.

The main top board, M, Fig. 2, may
he either made from one picce of 2 hj.'
12-in. plank 3} ft. long, or made 11]:: of
14 gtrips of maple I in, thick hy 2 n.
wide and 3} It ]un'r set on edge, cach
strip glued and se rewed fo ifs m-u-m:.:r
When building up a top like this be
eareful to yut the strips together with
the grain running in the same dipec-
tion so the top may be planed smooth.
The back beard, N, is the same length
ag the main top board M, &1 in. wide
and onlv ¥ in, thick, which is fitfed into
a }-in. rabbet in the back of the board
M. These two boards form the top of
the bench as shown in Fig, 2 and are
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fastened to the top pieces of the sup-
ports with long screws, The board E
12 10 in. wide and nailed to the back
of the bench. On top of thizs board
and at right angles with it is fastened
a 2-in, board, F. These two boards
are § in. thick and 3} ft. long. Holes
are bored or notches are eut in the pro-
jecting hoard, ¥, to hold tools.

Details of the vise are shown in Fig.
3, which is composed of a 2 by 6-in,
block 12 in, long, into which i3 fast-
ened an iron bench screw, 8. Two
guide rails, GG, § by 11 in. and 20 in,
long, are fastened into mortizes of the
block as shown at KK, and they slide
in corregponding mortises in a piece of
2 by 4-in. pine bolted to the under side
of the main fop board as shown at L.
The beneh serew nut is fastened in the
2 by 4-in. piece, L, befween the two
mortised holes.  This piece, L, is se-
curely mailed to one of the top eross
pieees, C, of the supports and to a piece
of 2 by 4-in. pine, P, that iz bolted to
the under sides of the top boards at
the end of the bench., The bolts and
the bench serew can be purchased from
any hardware store for less than one
dollar,

e Af—

Forming Coils to Make Flexible
Wire Connections

When connections are made to bells
and batteries with small copper wires
covered with eotton or gilk, it is neces-
sary to have a eoil in a short piece of
the line to make it flexible, A good
way to do this is to provide a short rod
about % in, in diameter cut with a
glit in one end to hold the wire and a
loop made on the other end to turn with
the fingers. The end of the wire is

G =

Forming Wirs Cails

placed in the elit and the eoil made
around the rod by turning with the
loop end.

POPULAR MECHANICS

Photographing the North Star

The earth revolving as upon an axis
is inclined in such a position that it
points toward the North star. To an
observer in the northern hemisphere
the effect is the same as if the heavens

Photograph of the Morth Star

revolved with the North star as a
center. A plate exposed in a camera
which is pointed toward that part of
the sky on a clear night records that
effect in a striking manner. The ac-
companying illustration is from a pho-
tograph taken with an exposure of
about three hours, and the trace of
the starz chown on the plate by a series
of concentric cireles are due to the rota-
tion of the earth.

The bright arc of the circle nearest
the center is the path of the North
gtar. The other arcs are the impres-
siong left by neighboring etare, and it
will be noticed that their brightness
varies with their. relative brillianey.
Many are =o faint az to be searcely dis-
tingnished, and, of course, telescopic
power would reveal myriads of heav-
enly bodies which leave no trace on a
plate in an ordinary camera. The
North or pole star iz commonly con-
sidered at a point directly out from
the axis of the earth, but the photo-
graph shows that it iz not so located,
The variation is known astronomically
to be 1} deg. 'There is a slight ir-
regularity in the position of the earth’s
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axis, but the changes are =0 zlow as
to be noticed only by the lapse of a
thonsand years. Five thousand years
ago the pole star was Draconis, and in
pighteen thousand years it will be
Lyrae, We have direct evidence of the
change of the earth’s axiz in one of
the Egyptian pyramids where an aper-
ture marked the position of the pole
star in ancient times, and from this it
iz now deviated comsiderable.

This experiment is within the reach
of everyone owning a camera. The
photograph shown was taken by an
ordinary instrument, using a standard
plaie of common speed. The largest
stop was nsed and the only requirement
bevond this is to adjust the camera in
a position at the proper inclination and
to make the exposure for as long as
desired. On long winter nights the ex-
posure may he extended to 12 hours, in
which event the curves would be length-
ened to foll half-circles.

The North star is one of the easiest
to locate in the entire heavens. The
constellation known as the Great Dip-
per is near by, and the two stars that
mark the eorners of the dipper on the
extremity farthest from the handle lie
in a line that passes acrosz the North
star. These two stars in the Great
Dvipper are called the pointers, The
North Star is of considerable brillianey,
though by no means the brightest in
that part of the heavens.—Contributed
by C. 8. B.

& &
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How to Relight a Match

A match may be a small thing on
which to practice economy and yet a
great many
times one wishes
to relight a
mateh either for
BCONOMY O ne-
cessity, The usu-
al method is to
place the burnt
portion  of the
match  in the
flame to be re-
lighted as shown
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in Fig. 1. Tt iz very hard to relight
the charred end and wusually burnt
fingers are the result of pushing the
match farther in the flame. Hold the
burnt end in the fingers and place the
other end in the flame as shown in Fig.
2. A light will be secured guickly and
the flame will only follow the stick to
the old burnt portion.

Home-Made Hand Drill

In the old kitchen tool box I found a
rusty egg beater of the type shown
in Fig. 1. A shoemaker friend do-

1
Details of Hand Drill Construction

nated a pegging awl, Fig, 2, discarded
by him due to a broken handle, With
these two pieces of apparatuz I made a
hand drill for light work in wood or
metal. By referring to Fig. 3 the
chuck, A, with stem, B, were faken
from the awl. The long wire beater
was taken from the beater frame and
a wire nail, C, soldered to the frame,
Dy, in the place of the wire. The flat
arms were ent off and shaped as shown
by E. The hole in the small gear, i,

was drilled out and a tube, F, fitted
and soldered to both the gear and the
arms E. Thiz tube, with the gear and
arms, was slipped over the mnail, C,
then a washer and, after cutting to the
proper length the nail was riveted to
make a loose yet neat fit for the small
gear.  The hand drill was then eom-
pleted by soldering the stem, B, of the
chuck to the ends of the flat arms E,

Drills were made by breaking off sew-
ing-machine needles above the eye as
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shown in Fig. 4 at A, and the end
ground to a drill point.—Contributed
by R. B. J., Shippenshurg, Pa.

R e —

How to Make a Stationary Windmill

A windmill that can be made sta-
tionary and will ruon regardless of the

Fis &

Rung in ARy Wind

direction of the wind iz here illus-
trated. Mills of thiz kind can be built
of larger size and in some localitics
have heen used for pumping water.

Two semi-circular surfaces are se-
cured to the axle at right angles to each
other and at 45 deg. angle with that
of the axle as shown in Fig. 2. This
axle and wings are mounted in bearings
on a solid or stationary stand or frame.
By mounting a pulley on the axle with
the wings it can be used to run toy
machinery.

Electric Anaesthesia

It is a well known fact that mag-
netism is used to demagnetize a walch,
and that frost is drawn out of a frozen
member of the body by the application
of enow. Heat is also drawn out of a
burned hand by holding it close to the
fire, then gradually drawing it away.
The following experiment will show
how @ n;'|:|i11|1::1'a+[\':,'|_1.' feeble electiric cur-
rent can undo the work of a strong one.

[ once tried to electrocute a rat
which was caught in a wire basket trap
and accidentally discovered a painless
method. [ say painless, because the
rodent does not object to a second or
third experiment after recovering, and

L]
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is apparently rigid and without feeling
while under its influence.

To those who would like to try the
experiment I will say that my outfit
consisted of an induction coil with a
#-in. iron core about 3 in. long. The
primary ¢oil was wound with four lay-
erg of No, 20 wire and the ﬂel:ﬂni.]ur'l.
containg 4 oz No. 32 wire, and used
on one cell of bichromate of potash
plunge battery. The proper amount of
eurrent uzed ean be determined by E.'H-—
ing the rodent as much as a healthy
man would eare to take. Fasten ome
secondary electrode to the trap eoniain-
ing the rat and with a wire nail fast-
ened to the other terminal, hold the vi-
brator of the coil with your finger and
let the rat bite on the nail and while
doing =o release the vibrator. In three
seconds the rat will be as rigid as if
dead and the wires can be removed,

Now connect your wires to the Pri=
mary binding-poste of the ¢oil and
wind the end of one of them around the
rat’s tail and start the vibrator. Touch
the other terminal to the rat’s ear and
noee, In a few minufes he will be as
lively as ever.—Contributed by Chas.
Haeusser, Albany, N, Y.

A Simple Battery Rheostat

A spring from an old shade roller is
mounted on a board 4 in. wide, 9 in,
long and § in. thick. A binding-post
ia fautt'nod to thiz board at each end,
to which is attached the ends of ﬂm
spring, as chown in Fig, 1. The temper
of a small portion of each end of the

Battery Rhesostat
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spring will need to be drawn. This
can be accomplished by heating over
an aleobol lamp or in a fire and allow-
ing it to cool slowly. The ends are
then szhaped to fit the binding-posts.
A wire iz connected to one of the bind-
ing-posts and a small square piece of
copper is attached to the other end of
the wire, as shown in Fig. 2. When
thiz deviee iz placed in a cirenit the
current can be regulated by sliding the
small square copper piece along the
gpring.—Contributed by H. D, Har-
kins, St Louis, Mo,

& &
i *

A Frame for Drying Films

No doubt many amatenr photog-
raphers are f{roubled about drying
films and to keep
) q them {rom curl-
I & ing. The problem
may be solved in
the following way:
Make a rectangu-
lar frame out of
pine wood, by %
in., as shown in
the skeich. It is
made a little wid-
er and a little
ghorter than the
film to be dried.
This will allow
the end of the
film to be turned over at each end of
the frame and fastened with push pine.
Do not stretch the film when putiing
it on the frame as it shrinks in dry-
ing. The film will dry quicker and
will be flat when dried by using this
frame.—Contributed by  Elmer H.
Flehr, Ironton, Ohio.

& &
i

A Home-Made MNovelty Clock

“This clock that is shown in the ae-
companying engraving it made in eeroll
work, the cathedral and towers being
of white maple, the base iz of walnut
with mahogany trimmings, all finighed
in their natural colors. It has 11 bells
in the two towers at the sides and 13

miniature eleetrie lamps of different
eolors on two electric eircuils. The
clock iz operated by a small motor Te-
ceiving its power from dry cell bat-
teries, This motor turns a brass eyl-
inder over which runs a eontinuous roll
of perforated paper similar to that used
on a pianola. A series of metal fingers,
connected by wires to the bells, press
lightly on thiz brass roll and are in-
snlated from the roll by the perforated
paper passing between, When a per-
foration iz reached a finger will make
a contact with the brasz roll for an
instant which makes a cirenit with the
magnet of an eleetric hammer in its
respective bell or forme the eireunit
which lights the electric bulbs as the
case may he,

At each hour and half hour as the
clock strikes, the motor is started auto-
matically and the chimes sound out the
tunes while the eolored lights are
turned on and off : two small doors in
the cathedral open and a small figure
comes out while the chimes are playing,
then returnz and the doors are closed.—
Contributed by C. V. Brokenicky, Blue
Ihipir!ri_, E ansas,
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ILLICIT DISTILLING IN IRELAND

Notwithstanding the vigilance of the
Roval Irish Constabulary, the illieit
gtill has not been altogether wiped out

POPULAR MECHANICS

these girders and are 8 in. thick. The
posts for the iron-pipe hand raii were
embedded in the conerete when it was
poured. A B-in, wearing surface of
macadam wag laid on the roadway of

in  Ireland, although
the quantity as well as
the quality of the
whigky thus produced
has greatly fallen off in
1!hc ast century.,

Fﬂ product of these
glills iz a cheap whisky
called “poteen,” and is
in the most part made |
from the fermented in- |
fugion of sngar or J
treacle. A century ago [
when it was distilled |

o

{rom all-malt, the flavor
was most ﬂgrecuhle} and
its consumption was by no means con-
fined to the peasantry, the only elass
that will now drink the ill-Havored
stuff. The stills are now found only in
the mountains and on lake islands,
where the country is the wildest. When
not in use the distilling utensils are
hidden in hogs, peat stacks and other
ingenious hiding places.

T

INEXPENSIVE CONCRETE
- BRIDAQE

This reinforced eimple conerete
bridge, adapted for country roads, can
be built for $650. It has a span of
35 ft. between abutments, iz 18 ft.
wide and haz only two girders between
E.npp-urtsu The floor slabs epan between

Making “Pﬂtl-n“ In the Mountaine

the bridge and rolled with a 15-ton
steam roller. In many instances a
great part of the material nzed in con-
struction can be found at the bridge
site,
B
NEW NON-INFLAMMABLE ROOF-
ING MATERIAL

A pew material for use as roofing,
siding, interior sheathing, ete, in
buildings of various eclasses iz come-
posed of a core of annealed sheet steel,
which 1z heavily coated with a special
compound of an asphaltic nature, ren-
dered virtually non-inflammable. Firm-
ly imbedded in this compound on both
gidea of the sheet is a layer of asbestos
felt.

Rainforced Qoncrete Bridge '
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Build Your Own Boat & Brooks
Build Your Own Furniture

l CAN sell you a boat for one-fou
I can sell you furnitare for one-
I will sell you 100 cents' worth of actual value and results for 25 or 35 cents.

Ia it worth eonsidering P

I cannot tell you my whole story here, but if you will send for my catalogues,

they will prove what 1 claim. Give me a chance---right now, today.
my guarantee---it means you take no risk.

YOU CAN SAVE TWO-THIRDS TO THREE-FOURTHS

1 have revolotionized the boat-building business. 1have spent the last twenty-

two years in building or sailing boats, and am a practioal boat man.

Seven years ago | originated the Paltern System of boat building. Today my

anstomers are fonnd in every eivilized sountey on earth,

Ower 50,000 boats {(more
than the combined out-put
of all boat factories) have
boon built from my syetem,
mostly by inexperienced
men aid boys,

Owver half of these have
built several boats —w large
number have established
themselves in the boat-
building business.

Boat Patterns $1.50 and up.

Anyonecan boild aboatby
naing my exact size printed
paper patterns and illostrat-
od instraction sheats, telling
hiow to do everylittle detail.
You cannot fail to build as

a bont as the profes-
gional boat buildar.

My bost eatalogne hows

-ull kinds of boats and tells
how anyone ean boild a
boat from them.

oy

A Launch

Knock-Down Boat Frames.

Many people preferto buy
my knock-down frames (all
ready to put together) for
their boats, insterd of work-
ing up the rough lomber.

Crwing Lo my immense
factory facilities, I ean in
many cases supply knock-
down frarmesatalower price
than yoa would pay for snit-
able raw material.

All parts of my knoak-

T™E System |

rth of what a factory would charge.
third of what a dealer would charge.

MY GUARANTEE

Wihether ¥4 buy bowls en.
glees or furnituees of me, Lal-
polutely guarantss fhal yol

will b stsiled. I will re-
fond yuiar meoner .Fﬂl-l o]
not. 1 stand back of ¢

ptatement made in this Bd-
peclisefent. 1 have mada
thee a8 strofif and convine-
ing &8s I kmow how, Tha

Length 2 fr. Beam 8t . Price of K, D, Frame and
Fatterns §24.00, Ougd H, P. Slogle Crlluder, Typo 1
Mutar, with complete Alacine amd Electrica]l Eguipnrent
F 345,00, Buth Frame amnd Motor '1“3.“’5- PrisTol
eompleted Hogt, Motor Lnstalled, ready o ron g 000,

T haee adapted to furniines .
ticelly the shme Weas Chal msde oy

ik Buglzeas giveh
a aucgess, ol It B
reyaloblonizing the
furniturse baslnes.
By hbgh-grade;
heavry 4art formi-
ture B fast Saking
tha plaes of Tha
expensive IRCLOry
praudnct,

I have bisen sall-

Ing thia furniture e

A Bet-Up Frame

e
A Seami-Bpesd Model

Row Boak

Every

mnaey refunded.

thirds of fre

enstoner 18 enthuslastic sbowt it,
All plecen are solld oak aod are 1
senosnthed, ttied, all ready so any 0B caR pul
them topether. Youa can maks & beaaiifnl
Misalon or Arts and Crals chale, davenport,
tabis or bookshelE Lo & fow mbinatds. &'DD'%
P ihe stain (only ons cokt—ne rubling) sns
vl hiavd & sl &nd Bendsoame plece of far-
ultura, Every piecs aod evary resall b8 guar-
antenl 1o e milsfsctory o every WAy or

Yon anve (1) In :I:ef-l.dm?'mi.:'l'l 1m the
feetory prodt, (5 alldelors " profiie, (4) two-
he, (B fnla
theexpense of crating aod

for Bhres  Yesdif.
A she Peoein
pichined, p

h uE paiian, &)
Da&h;p—:nu‘klug

-
Wi

EH.P. Typo E
MOTOR

SPECIAL ENGINE OFFER

Hers b an engine T know 18 all rght,
The "Hrooks Hperisl™ has copper walsr
jacket, consplete marins Aml olecirieal
equipment, cedy to {ustall. Walghs £
Ibs, Wil supply thls engine togrether

e

1l:II:||:|l.q||.'|.'I.l.'IL'| food K. v Isnnch framan
(Mo, IRy bult especislly for it for
B 0.00. Pricsof complebsd Bost, mi-
tor lnstalled, remdy Lo riin, $128.04).

Dian't buy hefore vou Investipate this. Send for my englng
chRthlogue—Its [rew,  Save mopey by getting oor special
conydnation prices on all siees of engines nod frames
wheisn purchassd togetbior,

in

awvlng of Ewie .
thirds to three. SETEER.
fomrihe, accipl- ldih 8 A,
i Bis Ll grisse, . .
$4.00 buys this chair
{ahomn In ent) withoisl coshlon,
Sl akrae ey le B 00,

iy the Brooks Syslens you con
awin 1400 chalre for 84 0007 F500
ilavenporis for £7,00 1010 porch
awlngs for $L00; 824,00 tables fur
#,00, ehe.

$6-99 Lo i

Cushlons Ingue e
plalns  Bv.
BEINIEE.

Nl sl i 1
3 Tiashows
a  why okl
18 reguired,

down frames are acenrately shaped and machined, ready to put together,

I alsg send free with eash frame the patterns and complete illustrated in-
ptruetions needed to finish the boat. | cam save you (1) boat-builder's profit,
(2) labor expense, (3) big selling expense, (4) seven-eighths freight. You
ean figure this out yoursalf.

Writs me persanally for ey bial, engine or furnitore catalogoe,

BROOKS BOAT MFG. CO.
{Originatars of the Patbers Systes of Boat Neilding)

E¥04 BHIP STREET

SAGINAW, MICH., U. 5. A.

Plegse Mentlon Fopular Meohaonios

why yaem
tabke mo
risk, Fean-
tily yoeur
home for
viery kbl
TEORY .

Hulght #&4 ln.

Wldth B im,

Sent free, €. C. BROOKS, Presldent.

BROOKS MFG,. CO,
(Weigtaaters of Ehe Kosck-Dawn Spatem of Bame Furntihlad)
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Pioneer Perfect Frames

The Standard of Knochdowa Boat Construcilon

The -'-I-Ii' Pramea In which every Farcl B coiipletaly Anlihisl, sAd of,
Reatedl forll L6 Bt being Moocked duwn for shipmesi.

With Fiosssr Ferfocl Frises yoo can build your Bt erenpleds for
one-bhird thn EBuml-bailder's price. With Floneer Forlar Frames oomss,
abanloiedy  fre, plank paiterns asd deiailed [nsfirocibons fee inishing
your Bbowit, #o0 Ecursie snd simple you cannek fail. Esch pleco s
mmarked whera It shirmld po.  He-assembdn them, nai| on pianks srd tha
lines of pour beat see porfeci. Ordee Gelap—have Tous Bowt s the
wWiler warly. Bed up Lhe frame—ses the simplicity of {ta Plonear
Eystomn. IF 01 seemn dns muogh |slsr fo Swish i prusseld, we bave
planking, decklng, coambng, 60, EersEnry o e Fol ||'|I1. wark
—abay APl ware, Olings sod cogines—parfoch &8 our fomsiod aael a4 the
dwaine koW price

B:r sscusing Floneer Parfert Fromes on tho swry payment plan o

u;l 1-:-r Wi F ok a8 Joi bkl jb.

]'lJu'I'—I'lr BREE Buuiklal — how o Bulld Your Bosk Prns
P‘Il.ruﬂr ot Frnmas, Flankings, sto,, or fran Vleoesar Fell-sio
Fattarna of t'-‘lMT part. D seinid S0 for RIG Iepign, #2317 Howl-
Al ldurs” Roo kesorer 300 MosEstiong sed all alsal Meiwls, wingines; ofe,
Moy back Ef ool swlisfel.

Plonser Boat and Pattern Do, orgdmaios of the
Whasl 260, Bay City, Mich. Bumit Paltecn Spvlem

MAKE 100% PROFIT

Bhop agentn can make 100 per cent
ll'll]l:m: IR Gt Soaptt to fellow
F workmen. ALl dome during working
R THIH.n.Hi]i- huurs. “Til's Soap™ remores apy
I‘:tglﬂt" Ep;n‘s kimdl of dirt withont Injucy 1o the

. R
S HERT R, MIE, EI=::::P|“ knd partlcelasa foF 10 cnte,

Iﬂ'i'in i 1MP

ll'l: 124 m-'h-l ¥l fige

1[111|'I:|I'.|.I: fromm peopks who

are wilng theam. 16-18-00-25 nnd W

prices  [Boaald and enEindd niar.

one year. Sl |||:|||-I||'| mikds 1he day wo receive order,

Maotor the glmplest made, stars without cranking, &njuns
el them, W aps the lorpest ballders of ple

I 1B wen bl and g=ll dlis Lii 1588, Eria caknbigs

DETROTT BOAT CO LETL Jafferson Ave,, Detredt, Mich,

&l propaptlanal

e —— e S S —er—re—

COYNE COURSE §5b, MOT §7.—0m page 130 of (he
Moy fzsue of Popular Aleclamles appearsl the sidvertlse-
ment of the Corne Flombing and BEricklaying  Seldod,
fAt. Lombs.  The priee for their foll courss was guobed a8
£7. which wns n Efrpegrsplileal error. It ghoald have

cexid 75, which iz really & very reazosable charge fof
it servioe remddercid. Naitorally e misiake Seluged he
srhil wlth opders fromm redibers anzinge (o WEe advaniage

of smch & ““hargain™ anil hins canss=l &% ot of eoFFoEpoE]-

ey, Im onler o put The Coyne scheed 1B & Flght Hght
we wWish 1o mike It pliln fhat (e eFfoF Wil eRtirely
oird, aid wasz due te he et of our teging o gel out

@il Iesise gl move owr afiee &t (e aame flme.

* * ® h h Kk k h
* & * *k Kk * *

*****t*
i******t

: e
Another mistake oeenrred Im the illosteation of
affielnl fAng of the T'nlted Ststes which champes on July
r Inelimle [wo new wlales,  The descripiion  eormee]
ileacritssd the field of stard, Db the llostsatlan lacked fwo
gtars of the reqilred pumber, The llusteatlon shogld

have leen &8 glven berewlth,

=

When You Want Anything and
Don't Know Where to Find It,
Write Popular Mechanics.

TATLOCK BROS., Inc, = Bochester, M. ¥
Tha Center Fire Radizm
Spark Plug Decarbonizer

T Pling of Jlein
Combustlon,

IECreases pow &
10 peor e,

The Enclng Sach-
e Flag. 1iight ln rings,
center of Coambme.
fiom, alliwipg ex-
feimlon o vl s
all dipetlons at
BE e L,

Plagria alwayrs
Eeph ©leaii By ine
ruahleg [redh
chargn,

Increases pow-
ar A pir esnl,
Oleams oy inder.§

M o F@ power
B o s o] — Lapte
trohie,

Hemavesa CAF-
bon &id ubel-
calen parta ol
= LmE,

Send Ffop Cofalig

General Accnmulator and Battery Co.

24 Second Street Milwankea, Wi,

Star Hack Saws

hmmmllhﬂhmﬂda cant to nwa.nl‘:Hl.ml.l. r

sz in game are, then when FE!

B boand. TE:’"’“ e
ErE Ewe

are standard ihe wids 'I'TH'H oVEra v

Cher Hack Saw Framer have the call, We make & lurge
Iine of theem amd cam et all wante, Ask for cataleg fus-
trating all toola that =e maks.

Millers Falls Company
28 Warren Street New York City

}n@

KHITH’S KOMBINATION KIT

tition of the 204h century Fas marked & new e o the maou-=
f-l:bun: nfhm{u i neenical

distincd tools, eperated with ome set of ha
warmanted, At all

Money back i wanted, Postal brings catalogus.
@ @.ﬁw ﬁ CURRIER-KOETH MFG. CO.

he Istest eco o i1 K. K. K., 5
g, made of temoered tool stesl,
duJutumwﬂleﬂwm 10 yerd for $o-50.

FPleaae Wention Fopuler Wechorics
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High Grade
in every detail

Fastest Cruising Motor Boat in the World ||

of its leagth and beam, the yacht ““Grayling™ shown
above, is equipped with three 40 b, p. Gray Fotors

GUARANTEED

3 | (120 h. p.} repular stock motors ook in the shightest
by a respoosible | degree l&f:rtnl or better than any of the forty Gray
conoern—ask i Melors turned out at our factory every day, from
Dun or the little 234 b, p.. 567.50, vp. Aod yet with these
Bradstreet same “‘rus-of-factory™ motors, the *“Grayling™ won
Co. = the Time Prize in the 200-mile race on Lake Erie

last Aupust—from Toleds to Detrodt  River, to
Cleveland and back to Toledn, Write for inferesting
shory of this race.

wilh complele boat oul-
6“ Pos gy { not bare), El:l:.il $97
lng ng::l.]u' W Stufi-

Box, Muoffler, Batferfes,
. = rﬂh fastafl i Tw.r 'n-u:-:t.

1,2, 3 & 4 Cylinders
2 040 hp.

(GRAY MOTORS are
made in the largest
and most up-to-date
plant in the world
devoted exclusivel
High Grade to making 2-cycle
In every fenfure engines.

1 H. P, with complete Boat
Cutiit {¥o7T nane). This
2 poging (8 guaranteed to de-
velop 814 horse power—Is as
powarinl as most 4 b, p nulﬂl‘ﬂ.aﬂﬂ 5

ag carafuall I|u!|lt—!'l.ﬁ_1 a4 thorsugh
workmansblp as ono of the Grayling’s 40 b, p. eoginss,

(Gray Motor Boats

Send for catalog of 18-21-25 and 30 ft. semi- and
pleasure boats eguipped wilh Gray Motors—or we wi fuirnizh
your local boat builder plans of Gray Hoter Boats free if you

fnstall Gray Motors.

GRAY MOTOR CO.
61 Leib St., Detroit, Mich.

Please Memtion Popular Wechandog
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A If’emaz:]r&b]e HMotor
SMALLEY

/ { boat that can Hl‘l thae
pioA of the World,™
s I'I:ﬂl-‘l- gurely have @ remarks=

Lt
- E———— able motar.

Wall that's just what the "General” equl with
# B-oylinder 00 b . BaLiE ¥ Motoe. did nt the
Folm Hﬂ-th T '|-|l|- -prl-rl Tlu_- emernl’

n “Grmts u-ﬁ E::I “Linlphin™

i with & HNo, drll-l lmI{l P Ha.“..'l.].l..l- Wik
ﬁﬂﬂ and % spranids lCIil'l'ln. |'."u|q fizr Ewn hu-u!.u 11
oo Feaaitn? Thet's |i|rlh:r

Rk tlse HMALLET I8 mlex n far II:' lannch eagingr simpd
#rvmoinical with e, sasy o sgart, masonable ko joion,, w
will sotlast powr bead, from 1 b BEFL  [llusirated Calalog fres.

General Machinery Co., §Irmbalibe

THE STRELINGER

d Cyole Gassline Englne

Best Marine Engine Made
Absolulely Safe and Sure
Easy to Startand Control

Durabile, Redlabde, Eovpumical ami Poweslal.

Tta mnparsllelied populariby 1 pennl
thing |t o= the jdeal sngine for lansch.
ol wnd bowta,

Writes for emr 179068 Oelelogos and

it

Prica
THE STRELINGER _ oy alw n 2
nish |||I'I||-|.r _'."I:ul. wask in Ll LETET

Wore=l lod Grl Epgloe line

THE STRELINGER MARINE ENGINE Co0.

Dept. L, 46 E Congress 8t., Datroit, Michlgan. 17, B. A,

Your Credit Is Good
On This“WATERLOO"

Tuy & powerdnl, dorstda, Open-teciet, Frost-Froal. Water|no (Gas Fegins 1
o oreslit s get ]'-&I‘Illlnﬂ- l-l1|: I'."ll'.l.l:l f"J' ]!I.ll-l- mioney. Every Walseloo
flatly gumranteed for ol leask 5§ yeara. Ocl o potal sod

WRITE NOW FOR FREE Iﬂﬂﬁ e WATER L 00 leady
b wll.  Bocl {'-:l||||.l|r|:-d- Cyelojenlia. Qived all Esgina Fucls En o nui-

skall. Hent wimclaia res on recslpl of nampasd sddremm, Wrikts ghis
Emmlay 1o bl

Waterloo

Gasaline Engine
Company

POPULAE MECHANICS ADVERTISING SECTION

Gasoline Enmgines

Biationsry, Porkable, Furn|lnln5: and Marlnes,
.l,].m r_:hg.m; L ned,. Bleea 114 to
. ntrectors’ Eloftlng Ouifli, —

'Flu'rl.l.e md.ur fl!nI' deacriptions, pricesm, sic
KNEELAND MFG, CO.

M0 Tivisdon Rireek EATTLE EREEK, MISH.

High-grade MARINE and
AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cyole,
Infegtl improvemenie; besd ma-
terlal; lowes! prices. Also sall
ﬂdinm:. with drawings.

Blate your want.

HOULE MOTOR WORKS.
GBO0 East 51, Holyoke, Mass.

FAMOUR EHIF IN I0E 40 YTEARS, topeeis from Cape
inin Jarvis, of the Hoyal Mounfed Polles of fhe Canadinm
Morthwest, siaie that Ezplorer MoClure's  Famon=  ship
"Irn'l.'rll:!lu'-l.:u:r.“ e i BEFilsh man-ol-war, which was
caught In the les 00 yeunrs spa gl har been fast there
erer Rinee, last snmEned wns po free that vessels could
approach  clese,  The mild Aretle winter of 1HS-E may
mean that fee an the Arctie coast will not be so heavy
thike pUmmer pf Lo prevent sbeem wholers from renching
thie “‘Invesrlgaios,'

BleCRiere haadl 4o pbandon dhe skip becanes the men bLe-
came gfllicied with =enrvy. They left nll the sapplles oo
boarl, aml me ome, as far ns I8 kpown, bas ever vislied
e ghlp elnee.

e N T

STEEPLEJACKE HAS NAREOW ESCAPE.—Hiuandred2 of
prople  resently  watehied Joseph  Balley, & Now  Yobk
etecplelack, hattle with Jeath and at last exirfeste hlmself
from & dangerons posltlon ot the top of & 200-0t, chimoey
In Jersey Cliy.  Bailey wos #ltting in & batewnin's cheaic
when & gust of wiml awirhed 1t proopd and dhrew him oot
af i1t A= It did = he proasped a8 rope dangling from tlke
chil@mineEy top and the wiml blew the chale out of his pesch.
The steeplejack strogeled hand over hond wp the swayiog
Fofpl T [he fop, whens g had barely sipength epough (o
erawl over The eilge,

EAN FRANCISCO'S CHINEEE THEATEE TO CO8T
HALF A MILLION.—Han Framclaeo B o have the largest
aidl met magnlficent Chinsse theatre over ballt o o white
man's onntty, The seatlng eapacity will be In the nelgh-
bochood of 3,00 and [ will eost $300,00HL  The walls will
hie of j::runlrr.' nnd relnforesd eonerete. Ome of the promised
srchiteeturn] sarprises will be the way In which the three
gnllecles will he “‘swung.™

WHIRLED DOWHN HII.J..- IN BECTION OF “WATER
PIPE.—I[1. Engels, sn Cakland. Osl, boller maker, met
with an expeclencs which nesrly cost him his 1ife while
nt work Inzlile s 280n. water plpe. The lne of plpe
ran abmgz a steep hlllelde amid was held o posiiion by
widlen supports.  While Engels was riveting twoe sections
togeihior ihi suppoTis gave way and fhe sectlon in whish
he wad wirking started down the kIl at n terrific speed.
It polled sewers]l Bondred foect amd fnally dropped into o
ditelh ki which & siream of water was runnlng.,  Engels”
eotmpanlons suppesed, of eonrse, that he had bBeen Rllked,
bt rosbua] 4o fhe difels, Tl n-plped man was faken onk
allve, but secloeaely ciot aml beuisedl, and almest deowmeed.

Iedm with emery wheel, boff $ it
'F-IIE palley ta run eewing and 2:
washing mackine, pollsh. Tn somo ap
citles where we bave no agents,

amd whers thes water pressure Is gposd, n
enmple motor will be given free ) apply
al un:m:u- Ii ol want to make soane exira
TROEEY, ]'L'III can devale your whole time,
Iira ul.u.r:rﬂ.u commission will be pald. I

ENGINEERS WANTED

to send for cstales of Indicabors, Fe.
docing Whesls, Planimotera, Address,

'-\._ um"m" “-! El mu-
Newark, = a8 Mew lersey

PEREECTI®

Oor 2 H.P. & llulll rnnug.h F-qﬂ'clnl;-g or
|uwhmlbp-:wt_|:.'uf enough for 16 or 16 f,
lainch, Cur2 asd 3 H. P. powerfal encagh
idhuﬂd‘ﬂuphl""ﬁ- Clean, esay In operabe

Start with guarer-tam of
E |'|'r-1t'. } every parl acoess
e sikFanon—almed
finedi
i -
fall beal wit arel bedt firnhed enginew
!ﬂl]i[ll'ﬂﬂl L We pansatire fatifie-
ton. or fres replacement. snd
fnkr caim ol eiir cudlomera, 1.. R T T <
12 H. P. Write bor Catalog
Callle Perfecilon .Hnlurlh. Hillﬂ.l.vL Ilrhull,.l'iln;h,

r"\III-FIL"I\. .I:

MFIETE “.ih eareiinl and e (b basd
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YOU WANT A CLAUS ENGINE

make every piece going into our engine,

built highest grade, from the ground up. En
4 1o 30 Horse Power.

INTERNATIONAL MOTOR CO.,

THE CLAUS Engine is guaranteed on every

—_FOR ECONOMY

By a tried out and proven original design wehave
secured a wonderful record for economy of fuel.

FUEL CONSUMPTION LESS THAN
THAT OF THE BEST 4CYCLE
TYPE—AND WE GUARANTEE IT

Send today for the facts

We have just moved into our big new factory where we

CLAUS 2-CYCLE.

int, and is

111

urance tested out for the past two years.

Second to Nome.

Detroit, Mich.

HILDRETH

MARINE
MOTORS
“Make the Round Trip”
Il you want a first class
Motor, built on honor,
wrile us for catalogue.

THE HILDRETH MFG. CO.
=13 Sheridan Streef, LANSING, MICH.

The ECONOMIZER
carries any load up to 2 h.p.
8 That e means pomething, Flva
| vears' rales B nist & mlogbe dEERils.
P Hedl customer, medns sonethin
4 It'a &l ko the engloe— B0 nhasli
ronds,  WENE b know mrored -
Aildress,

H. L. CHAPMAN, Lock Box 595, Marcellus, Michigan

We have built 10,000 Engines
and gold them, They must be
all right. They run on

Eulﬁine,nisﬁllnteurﬁlnuhnL

(har line 1= camplets feom 18 te 35 h, p. Cata.
bogae cn applicatlon, State Jols power
:|'l_'||||'.rul||ulll'.l.

. BateskEdmondsMaterCa,,21 Mill $t.,Lansing Mich.

i

3 0P

st rb‘kt 3¢ Inch;
turnaing @ t1a=iach
gr\upcl:l:r. 157 plteh, Zoo to
ad Frevolations o minute.:
Eﬂghﬂ‘ s pnﬁn-d.i-. Felti-
ility, strengiby, etepliciry,
wer and ::E...hdﬂw. Only
suF moveble partd. Ex=
clustvs Eloat feed carburctor.
Mo vilvea springs
LIZECEE, | CAMS,
geard, gaikets nor
packing reguiri
attention. A
bearirge bronze M
buahked. Crank §
shaft h.;rill:lh-td
am wround,
Crlimder, pdston
ared Eings gproamd.
Spun capper
waler jacket.
brome Bdlge
and sca-ceck.

The ras grppe=m-his sailsfa
Panes, Jlowboats, Thorbad st nglegs

- Hu-r-l:l 3% imch;

v Moloe for Lannoctas,
: W doreds @l eup
ekifl mod thengkt on thisone Motar. 1L 15 B 1ettle wldclwind
fop powar) e ligpsd mobor valun and sabisfaction in tha
woerbl,  Evary one faily fesbed snd panraniscal fur fao Feare,

Price, Mabar cotnplets for lastaliabizn, 350, Immedislbs de
lbrecy. TWrita for catalog and address uf nuarest Rgens.

THRALL - FISH BACK MOTOR CO,
8T Fori Street East, Detrott, Mich,, U. 5. A

= g

it v ar

st :l-r.utl.n-pl'nf E ;u.‘ h powar ad other

g R o i S

]
e

g




Write Todny or Free Calalaf C-4, sad Cleenlar
Sand e for wif book

POPULAR MECHANICS ADVERTIRING SECTION
Reliable-Reversible Two Cycle $87.00 (Bare)

Tight, simpls and sasy 40 sparats, Cnly thres morisg parbs.
tearings Bathiised, Meierisl wwd workeanship of she
highosl prade &od puarailenl. Jump spark dpolliso.

BUILT IN MULTI-CYLINDER TYFES
:!t.klga:ﬂwm: snd Opacsilun

Detroit, Mich.

CURTISS LIGHT WEIGHT MOTORS

Haor aerisl nevigatbon and other porposess whoro great power
il light 1lr|l|r||'.|;. nrie reguirml,  Adogted by tha YWar Depart-
ment snd ussdl by nll pro 11|'.||.|l||L A ankte Lk I-:|I ghit ey Jm-
der.  ‘Twoto ome hundred B

. H. CURTISS M

BUILD YOUR OWN MOTOR!

rind wark-
ior Matnrs

Compleka sets of Cosliogs, with blos
ing drawings for poor Auks, Lson
Cicle Englie

Dur Aamarkable Offarl

- hebual Beaks Horse Powee—32 Cpole—T Posil En-
giga. M0 complele wikh acteassries. TS
GEARANTEEDE 'We eall Elos Prisd Working
3 or & Tpals,

Trsa e g s Sand sEamp for Calaleg,
FIE GEEARDT MOTOR OO,

aTili Bimesk, abors Ouophin, Philedsiphis, Fa.
S—

Mo Belter Gas or -El.ulln-
Engines made than th

FOSS

ENGINES,
Bimple, Substantial, I:I'Hl::!lun'[- ‘ = |
rbalog om requesty v i. BT

Foss Gasoline Eﬁlnt Ca.,
Kalamazoo, -

THE

White Eagle Electric Motor

Fostpnld, 75

Wi make working pendela of 1oren:
tnes. Hend for Hinstrsted caks-
Jingue af Model Supplies.

The Plerce Model Works

LH Fleroo Avenng Ciloag, TIL

“GET THE BEST”

which menns

The Clipper
Water Motor

wWa do ool clalm it THE
HELPEST, baot we do
olaim it THE BEST.
Hieml %7, 50 80 getone of
thesa §-1mch mRtons—regulnr
pien fUk.  Semd T, O, order,
dagiet’d letter or M, Y. draft.

L. E. RHODES
HARTFORD, CONN.

250

L

WEBER GAS ENGINE

and SUCTION GAS FRODUCER
uzes Coal, Coke, Char-
coul, Lipnite. Sizes 23
to 400 horse power unibs.
Fuel Consumption Feg-
ulation — Durability —
GUARANTEED

__.-- e ——
Beochors 65 '.

@ r' \telly il abott It

_J.nh: !'m- 11,
GQASOLINE I'."‘-L.]}.]Z"-' - nll Blzea_
Ask for Catalog.

Weber Gas Engine Co. ¥ Kansas City,U.S.A.

Buy from Buollders.

BILL JONES wnz n country storekecpsr down In Lowoisi-
ana and Ipst =primg he went io Mew Orfleans fe buy &
siock #,  They were shipped immedlately  and
reached home before he AL Whan the wene die-

Lvered ot the siore by the droyvman Bill's wife happened
to look nt the lergest ome; she nitesd o shrbek  and
ealled for o hammer. A bBelghbor, Besflng e sefead,

burrled to her asslstanee, asking what wad the matier.

The woman, pale and faing, peleied 0 e lasciption
an e Eox: B 1I:|l.1|]-|;- "

TELEPHONE 'W'D'H'I-'le"-l' WDEI.—{n ngrlenltarist,
whiosi beeard was hoih long and gray. and who pever before
Laill been thlriy mllea feom bis ootlve farm, wos enlling

o i relailve ob the latier®s dowmtewn office when he con-
cludled that he might a8 well ges the telephoss ps journey
away uptown. Hel seen his relative work the 'phone,

and he guessed betd o seme of §0 hEmsself, b'gos
Hp dizappeared inte the adjolning P for lJ.llu Inbar-

gaving fask. By and by he come back,
"”'"h]I darn I, be complalped, 1 can't get aoy ans
AEeE,"

Try again,™ =ald the relntlve, and nceompanled the

aldl Eam.

Tl wveleran agrlealiailag glied hls imouth to the "phone
and procesded to blow for all his Jumgs were worth.—From
the New York Globe,

—— g —

TOUNG AEEONAUTE FLY 100 mmthﬂ'ﬂ,—!.lemhﬁu
of the Junicr Aero Club, an organtzstion of bors who a
Interested I the SOely 0f AeTOnSULICE, recently had th,u_-jp
frer Wesson In (he maneficiobe and oee of hydrogen gas
and Incllentally Ekerated 1060 pilol ballcome from the roof
of Leo Btovens' balleon faotofy. Umler Moo Stevems' fne
Instrnetbon, the boga dld ithe actiesl work of Glling the
Bitele  bLalkeoma &l pending  them o, Most of the
balleong were #ent wp in theees, looking like aerlal powoe
brokers'  &lgns.

L
—
[ |

AIR CU*DLED HOTORS

1% H.P. to
10 H. P,
¢ 14 and H, T,
| aqtippad with stiord
! copmnoetiona for
] E[l I.Tll]
Ing ksam at
Iﬂ‘&' et o pumg-
wall ll::;l
PreEsanrs
I.Ildpuu':'lﬂll.lhlhﬂ-l-

e in Bsn
I'H{lllgllll'l.

Wrile for agency
AIR COOLED MOTOR CO., Lansing, Mich.
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Ti

wirlng
£

hivkaead
Lt E"H ||_

e ST B i .
e e S
R s it

w— - ror. -
Knotwledge i3 the Engineer's support.
i Upon it depends his success or failure, Friends and
influence may be of matcrial assistance In securing &
position, but knowledge, and knowledge only, folds

Tzl - W the position. The strength of anyg man's support de-
[ Ty pends entirely upon himself. 1f he is content to drift
EEN a along Irom d;{ to day without learning more, without

-t exercising his brain, his support will weaken—like mus-

g . cle when not properly exercised. Do not let & few

hours study stand In the way of your success. The

PEDIA of ENGINEERING

CYCLO

helps every person fnterested in dﬂm.gla.shind ol engines, to get at fusi what he wants—it

him eractly the information whi hese six massive volumes give him a
pport — a support which will not weaken, The 3,000 7x10 inch pages are crammed

i
LTH%. brain exercises— the 2,000 lustrations, full page plates, diagrams, sections, tables,
{ormulae, ele., tend to simplify this exercise without detrac from its benefits.

w Cyclepedin o Engimeesing is 16 sheplest and mast mnphuof-nctim enpinecting work pubbsked

It hully covees the epemtion of = and engimes, the management of dyrames and motars, ehcmighu:

for Girht, heating, ventilation refrigoration, turbine, elevators, fruching shop ATie=
am:;,"bju;.ﬁi{qh;, &to, Cantairs man pt-m:tl-.-;[ probloms with sclutions, together with sumer

s test guesbions to test the meaders knowledge a4 ho progresss.

$18.00 Special Price—Regular Price $36.00

Eent gxpreas prepadd for five daya' FREE eraminalion if you mention une Poapilas M=
chaplce. Send $2.00 within liw&iud £2.00 a month until you hive patd the special prics of
£1 8,00 H you wrixh to keep the j otberwise natify us o el for tmmztm W e
semploy Be agenis 1o nnne¥ Fou, thes alowing us e wwe o tkxdr

BRIEF LIST OF CONTENTS:

Bailers, Calorimeters, Pumps, Elevators, Indicasars, Valve Gears, Turbénes, smion and
MAbsoeption Relrigary Saeam, Gaa and Ol ErEh:p, Masine Engines and Bailers, e Al
uq_uap{Fuﬂ. £, a'ilj:tlmh Lecaieetive Brgines and Bailess, Air Brakes, Machine EI—.;..FE.
Woek, Wensilation, Heating, Meckanizal Dirawing, Ajr Comprossars, Princ aand r!ul.nluau,g.tm.:mq:.
Diirect-Current Dyiamed and Hetars, Electeic Wirtng and Lighting, Storage Batteries, Ausamcbiles,

e American Sthool of Correspondence

_—-—.—-—-—-— CHICAGD

PREMIER| |A Rare Opportunity
M‘NE M‘DTDR N To Securs &

Tha frsk snd only £oyele angine wiih B_ il r“trli[" s.' y De
mechnni .|I:,'|"|;l---l|--| 1kake jarts, 1 ! - 2. 4 " Hl- Pl-
1908 Features b ! TwoCycle Marine Engine

Fogmsnt vl PEDIELEE

it cramik wkall RErpaTing Wi have recently purchassd the

pntlre plant of the 55 Clair Motar

B L 'I-:' 10T Cin.,, Anil offer & Hmited oumber of
geelaly stasiabs o ; The Famous Litile
viorals au ki 3 Skipper Marine Engines
198 "
&lzes ¥ o G0 H.P. - :m’.‘;’sﬁ..’é‘ﬁﬁﬂ?‘“ ‘Tﬁt";mrﬁl.
Full pariiuiace mpD = et imureasind when the prosent Jt s
o, [retn gald. A=K for Ceinlog K. M.
The Wiltmaack Gray-Hawley Mfg. Co., Detroit, Mich.
Machine Co. weciairers of
W [eht and Leib Sia “"‘E““ﬂ‘ Autochimes. Valves, Fool-Tadals,
Detect, Ml team #id Abr Chime Whisthen, elc,, ol

- &
Light YourPlaceby Electricity
Electrie Light is very economical if you have this outfit—a Faitbanks-
Morse Engioe with Dypame.  The Dynama curpent operates ncandescent

ar are Hhts, clectrie fans, pamps, Motors, et Shift the belt to (e other
fly wheel and drive oy kind of machine—gender—churn=—buzs saw=——sepas

Does This

Runs bass samw,

ratof, Save yourself time aod labor by inztalling

glectric light
plant, eio.

goe of these ontflis on your farm. Eooi PAYS
far itself. Simple, sale, reliabile, Tdeal anifit for
farmers, Lowest running and repais ¢ost- Our
ROt FOUr guarantee.

Write for FREE Engine Book No. C 449  on
Fairbanlks=-Morse Engines

Bhows how our w0 ontits mve farmens mongy. Wa make
pevernl sLFloe lnsnn s of omgines.

FAIRBANKS, MORSE & CO.
CHICAGO, ILL.
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FH FARM AND S5HOP WORK. Btart
without eranking; nocams orgears, &
Barns Aleohiod, Karosens and (aseline, [
Al alzas instosk, 2 to 20 horsepower.

Btoal connecting rods,  Anti-frie- o0
tlon  boarings; Do vibratlon. B
Wrlta for frea catalog. Runs
Boparators, Corn Shredders,
Grisk Mille Pamps, Drnamos. Fie

BETENIT ENGIME WOELS, 213 Bellevae dve.

BETRAIR, MICH, 1. 5. 4.

Send o 2¢ stemp today for our S0-PAGE CATALMME a
big beok of glectrical education, containing pletares and desesip=
tinnsof head redwof ELECTRICAL TOYS, BRLLS, LAMPS, TEL-
EFHONES, RAILWAYS, MOTORS, etr, Someibing eleciries] foe
ererpbady.  Lewsst Prices. Gat the catalop=you’ll profic by it

l Vallamp Electric MIg. Co., Rock Beilding, Balthmere, M.
—_— —

HIGH SPEED-HEAVY DUTY I
1
Wiz sall on the hore atroko of A
oir exlimdors and thalr oapacity
“dn ellda lnrhies. T foilize this Laniperd-
anco of this lll-".l:l:l.'E.r-rm'.f'll_-l:llp-:-;,r_.a-c“{,

THE FOX REVERSIOLE QASOLINE EMGIHE ca,
2od Fronl Lt Sswth Cinsinnail, Newpart, Ky,

F‘f‘ynu are interested in any Kind
? li Fﬁlr:araﬁ.r&rﬂtn nf]“ our beauti=

ul * n yuide a
Catalog” for 1908, It's F IRE,

Glves more palnts oo gons than any atalog pok-
liahed. Gilves bt prices snd maost compbete 1ine,

THE HOPKINS & ALLEN ARMS CO.
32 Chestnut St., Norwich, Conn,, U, 8, A.

PALMER MOTORS

Il'j-i ko 3 Horsepower; One, Two and Foor
Oylinder; Jump or Snag S pack [rnftion Tewo
or Fuour 'h_'rl.'le. send Tor Uatnlog.

PALMER BROTHERS, ©¢5cos.

Hew Tork, N2 Ponrik kve.  Philsdsiphis, The o
Boston, 45 Tnies 5t Pordssd, Ma, 48 Pariland Pier

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

SETS OF CASTINGS OF
MODEL ENGINES

- IE[HD [0y ?;ET?_'Eﬁ FAGE
= _:fk—it@_‘ IEIEE%E?]E}J%%E
GEAR WHEELS & PARTS OF MODELS.

L
o

)

el
BT VT W Y A L T T TRl |
5 % N k! k. - o,
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THREE SHEETS OF GOMSTRUG-
TION BLUE PRINTS

Fhoafing (thio deifgn of & inmll high djsed srrifcal canlra ¢rink angiss
1leall il mut:vuun ghe u hthﬂﬁ:.I of small sagines. 18 s called ikg
Wick s 7-8x7-8 high speed veetieal anging  Foar epclhe g tnl_lﬂlljlw.
with pison valve and lall brering eecosicic and seay, somsilisg of the
Irwan beth cenfory pruction, man bo pesd for mariza or sekicosry see-
wirss meed fasldy ponsbmicgsd from the slegang saefs of castings that will be
Parmblesd, Feod ten eenka silvar, 0o estaga stan.

B. R. WIDKE, - - - - Bridgeport, Donn.

BUILD YOUR OWN SMALL ENGINE!

Wisall acts af castings up ta 3 1. P, ales Erlbers,
luenmotives, gas engines, e,  Fhpege catabogan
fopr I conts fu Blamps. This amennt refunded
o OFder aEonsting to §1 o over.  ConTruelors
for Hght machinery of every discriptiom,

THE SIPP ELECTRIC AND MACHINE co,, [
Warren Street, Paterson, N. J,

Electric Power Molor

Eampls propald for
.!.gun% %F::u:l 3’ Ernta

Empire Elee. Works, i1 Bridgeperi, Ct,

WAEHED THEIR FACER IN SULFHURIC ACID,—BEy
plunﬂ'lllﬁ teelr Bamds 1o the dioce Aclutbon ef pulphurels
nedd which 18 wesd dm the batberies that irive motor caks,
and Ly rubbdag that fuld oo thelr faces, the secretary of
the New York Transportalfon Company, omd b= ecounssl,
proved to the Bupreme Cowrt that battery Quld s not
Alioog encugh to burn asd dislgure the homas biwly nEless
el I great gquantiifes sl allowed to pemsin on  the
Bely for o consdideralils lengtly of thne.

This spectneulnr demonstratlon wans made durlng  {he
frinl of » damage solt beought sgsingt fhe New  Fork
Transportatin Company by n boy who bad been canght Is

& vollislon Letween an electrle cub and o #ifest oap The
foree of the colllsion knocked (he hniterles from the cab
nol bFeke them. The nttoeney for the plabn i declared
that the Huld haz boreed 1he boy so severely that hls
boily had mot healed for six months,

i .
L

"

HYACINTHE HILL GIRL. —Alibiongh the effect of fhe
i'"""'-n.l.llle of hynelntbs io & elossd room is known to be
wil, ghe @rst death from secl g enuse waE Tecently  re.
corded In Kent, Englond. A healthy #ifl, after siiting
for a_ couple of Dours 1o & room in whieh there wore
severnl pats of {hese plants, wos overcoene amd £ell Inta
n deep slpep  Bhe mpever awoke ond (ke phyelelans teatl-
Hled fhnt |_1|||,|||| THE e :|“- the f‘"’l"'l'l ud Ehn ]l:l-'ﬁl-'sllll.l
scent on the tefres which regulnte the beart®s sctio,

Heavlly scented flowers should never be kept I oam
living rocen which 1s noi well ventilated, The leravy Feel-
Ing ecansed whem o5 many fowers nre 16 0 foom I8 dlue
1o fhe slightly depressed actbm of the heart

NOVELTIES, Catslog of 200

ElEEtric Il"l"E'E I1 it's Electric, we hava

LI m.ulm;n 4 la,
OHIO ELECTRIC WORKS, ELA OHID.

World's B for Mutors, Fang, Tops, Bablecis,
ﬁﬂiﬂhﬁrm .}‘E“mm ELL ALL wﬂ'l-lﬂ:nm-

DYNAMO-MOTOR, $3.50

(A Dynamo and Mator in Ona)
As a dynase, |t will lght fowr §-¢, p, lanps
o, ERAlYT operath indRotion colls; clinge slor.
aretatieries; docanpeee water, electroplite,
1. As A meotor, will operate sewing mua-
ehbne, jrwelers’ lnthe, smery whesl, efreulas
aaw, advertlslng dirvbeen, and
nthér usedul epplances,

NEW ADVAECE MOTONL, pew davign,
% i 190 Geld collsand impreved ush

e Pripe Tie, jarflags Wi,

Bend ghamp for cataleq, Mo, B o

e Lhings slerieical.

mmm:ﬂ.mmummuh.m

EOFPLIFS, TELEPHONES

e e
-

Please Mention Popular Weekaniog
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6 0. P. TWO CYCLE
Marine Engine

S:B

‘98

TIIF shmplest, wbroageat and
ninE 1|'I:Il:'l.h|-|"' hlarine K-
Elm: STEF POt on th mAFKSt &1
I prica, Modlfied 5 port do-
ElTn, CA8Y L FLATE, flSF Ls OfE-
i.l.l'." l'||||:|I1r: I:n;,&-t-u-\:ltull'lﬁlﬂ
Nocrmnking. Wl not “sklp.'"
Made with extra long tearings
and interchangesble parts.

Write for I Folder,

SMITH & BALDRIDGE
MACHINE CO.
&7 Amsterdam 5., Delroll, Rich, 0,54

GODS LIKE EIHT'I"
GELLS LIKE SIKTY ED
'..I BELLS fn 'H-I:l.'l"r
- GILSON

o CABDLENE

Engines davelop in nacoss of
Faiel H, F, Maderinls and
Workmanship (aaranbesd,

HAakiar :nlqing ﬂ"- 1z
et ot Wassizzhe, Wia,

MARINE ENGINES
That Start and Reverse on the Spark
ALWAYS WIN RACES

A!IIShulnIhd:. Send for
Prices amni Catalog

TERMAAT & MONAHAN C0.

Oshkash, Wis.

116

Tha SoriprE may b fhd vary solor pos s sl .'.||1:I| T, whaierey
ﬂrjwr finall deciston, yom are ool duing $omrsedl ]"LLL Listlea
yrom AT LEAST sered for amd bk owor our 198 rwinlog baform
IJI.'I'hlJ. ng- s thing = sore—in matlsr whel prics Yoo may Tu.ul
ol CAN'T PUESINLY GET & BETTER ENGINE tham the Soripps
erele, 1 do & eylindars, 4 o6 H. P, Fuel Foopideiny —Ros, II:I‘FI
Ehn peind dhed drockss your dallp I'\-I'I:bl'lbr\ﬂ
Wi pam SHOW VAT taat dha Soripps Modor ess
lisé gasduling e lobbajpo®ar jof Fide Uhal AOY
Pevele regina i, sl newl -I.-::n.ll -IrlFIIII'.I-\.
liumrantes — 1'h¢ =RR] Ensirankee L1}
hiacknoyed.  H meesbs sl lnr1:r nvihiag @ Fon
nnle=s you krew i is cked up by a Anancially
oy crganaamtion. We meder pm o Tnn s,
HEmlsnfest & of ANY BANKE IN DETRAOIT a8 b3
g e rmpomalilily.  Welte tinlay for Vhal cafalsg.

SCRIPPS MOTOR COMPANY
600 Trumbull Ave., Detroit, Mich.

SCRIPRSIMOTORS

““A Stitch in Time Saves Nine”’

You are prepared to overcome any mechanical difficulty when
you have a set of Popular Mechanics Shop MNotes at hand.
They tell “easy ways to do hard things,” and are “written
g0 you can understand it.”

I, ““Shop Notes for 19055 musrations
II, ““Shop Notes for 1906’ sssuusrations
228 paces Y ol. [ll. “Shup Notes for 1907 **s0 mustrations
mzeaces Vol. IV, “Shop Notes for 1908 s musrations

I These books are indexed very fully and with great care and each volume contains
entirely different matter from that published in the other.
of information for everyone interested in mechanics, or who uses tools for pleasure or
Of equal value and help to the professional mechanic and the
A set of these books in your home, on your yacht or maotor boat, or in
- .. priceless value to you. °

the ..cquent expression from those who have buught them. If not pleased your money

w0 paces YV ol
usraces Vol

as an occupation.
amateur.
your factors =

g+

refunded.

A Perfect Gold Mine

orth Their Weight in Gold” is

Price 50¢ per volume, postpaid. $2 per set in neat case,
Faor Sala by all Newsdealers of can be ordered direct from tha Publishera

POPULAR MECHANICS, Dept. N, CHICAGO

Fleays Afenfion Poprler Wecharios
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People’s
University

il I'c your father's (ime; the man who feiled o get an education in
hi= E||1:|l_|:p,'|l.'||,.-l 'I'm.m:lid,':lplu"l,'l forlife, Tt was almost [lll]ll'l!"!:ti]!l.lq'. 1oy 1mnlpao 1 thia
lack of training in later years because few could epare the loss of time from regu-
Iar work. The [!II-FI'I:‘,EEH'IJ]I!I,"‘.'!EI'\'I"! Sehonl now makes it I-n.-1.-1'|1|h} 10 mnster almosk any
profession or trade at home, Now anyambitions man has unlimited means and oppor-
tunities for preparing himself for a career of his own choosing.  Time, cost or location

are no harriers to acquiring the training you need.  The Correspondence School 1a

the People's Universally, open fo all, et all times.
4 THE AMERICAN BECHOOL OF CORREIPONDENCE ia constantly fitting thousands of
amhitious and able young men to start life in positions whers there i an assured foture, Itis

taking older men [rom poorly paid, uncongenial work and plecing them where they can sécuare

better pay, better hours, better work and better futore,
il The School has more teachers for the nnmber of sindents and a greater

proportion of gradunates than any other Correspondence School, Thes aro
p{:i]:{.u that determine the peal valoe of e instroetion,  Thae text-hoolea foreiahiad ol nA Yo
progress in your sludies are gubetantially honnd in eloth. Thoy average about 50 to a conrse,
THE AMERICAN BECHOOL emplogs ne agents to annoy you with repeated calls at
your home or place of basinesa,  All communication with you is by maeil, The money
yon pay is not used to maintain an expensive organization of high priced agents, but
18 used to give you the best instroction at the lowest cost.

Mark in the coupon the subject that interests you most, sign your name and
address plainly —and mail the coupon at once.

AMERICAN SCHOOL OF GORRESPONDENCE
CHICAGO

P
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Trench Excavation

Completed to n perfect grade at

one passage over the ground,

Machines for Farm Drainage
al@ny manufactured. .
Eloping bank, open ditches ean
a3 readily be ent by our speciall
LlE‘HiE’IH‘\.] machine, et Folder H.

, 3 Hottlement required oaly affer
L A gix days' trial,

ot St T The Buekeye Traction Diteher Co., Findiay, onio

§513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF #§150
o

- - : Inthe reanlt from the oporabion of ons Amarian
e T Box Ball Albey 1o Sallivan, Ind., Why nob g0 Into tila

business yoursel? It is the most practical and popular
bowling game io ezlslence. It will maks blg mooey 1o
any town. These alleys pay from §35.00 o §60.00 each, per
week, Thia i no pambliing devics, but n eplendid bowling gooms
. for amusrment amid physical exercises, Liberslly patronized by the

hist, people of both seom. Quickly instalbed, convenleotly portable. Na
pln boy needed . Fleceipts e moarly ol peofit.  Nearly 4,000 sold to date,
Wi sell om payments and ocur catalng 18 Tree,
Frite for cotaloy. AMERICAN BOX BALL COMPANY,

FiresTees, 1776 Van Haren &St , Indlanapolla, Ted.

FAMOUS TRIFLE - - -
P“ZZ I.Es HORSE - SHOES When You Want Anything and
Made of pollshed atecl, Bao pockot.pless Don't Kﬂﬂw Where to Find It-.-
R T o Tw Dot Bt Ba " Mina. Write Popular Mechanics.

——y

NEW MARINE
PORTABLE GASOLINE ENGINE
£ H. P. Welght 40 1bs.

Can ba Inetantly atteched by two thamb
il sertwR o Che trafsen of 4ny row Bokt, En-
wlnin B aleeondid, Jaat theaiging foF aaglioms
anil owserd of dlnghyd aead 2all basts, Spead
5 e T malles porloir, For perthcolars sildsoes

WALNDT MACHINE & BRASS FOUNDRY Ci.
31§ Walnut Sireel, Teledo, Chio

Every Boy His Own Toymaker

?nm‘bmt bore® ook writien. Tells
ow o moko p Sieam ing, & Casoes,
Wisdmill, Micresoope, nn Eleciric Tels-
gruph, Telephone, ]iue Eeerm, nta
of evory kind, kices, b e, felecErLeal
and msichinnicnl o n,ltlli;p? l'.;:.LH I;.E:h]u,
E‘Tﬁﬁi‘é‘“ﬁm this great book. Trice
yLlib cnmts, poatnaid, 8 Lor 20 conta

WESTERN PUZEZELE Q0.

Hb. Faol, Blinn.

Earn Your Eckerle Piano

by harleg ana in ¥oae hame,  Show bt to youar nelghbors smd friends wha will want
e st plase sedd todey ot * Feetory (o Home' prices. Eokerls Planos
pell themselven.  Wewaut oo salaricd sgeeta or dealars o gnswer this advercise.
ment. Wa will pleee in yoar bomson thamest liheral termna ever mada by any hoiss,
air ANt gty e Instrement. Thils firet plama 18 sure t0 make other asles, bocinss the
wobdlariul values we offer Are ipequeled by any other honse,

Thee heaiit{fud nese onse dexd L uhi late mprovensenta, tha lght instantanecos re-
ponting acthin, aeal gl call the full, rich, mellow, sympathetio tome of the Kckarlo
coanbins (o make

“THE PIANDO WITH A SOUL.”

Wa Murnlsh fros art color eatalog oes, describkdng fully by eIty pages of
hulm:. ks and printed deseript] ops, jiust how well Eelkerle Planos aro made,

‘e nttend o all correspondensd, We hielp rou arn S very beststyle of Eokerls
Fimna, whils you enjoy e prosopcs In our homs,

Wears looking frr a good dessrving inflnentiallady or gentloman
[ ] u,cl.u-l'q_lh[hli'l‘ll;lrﬁ- mivizer and home representsilve Fight in your pelghborheosl;
Lo e s loformesd as e who 18 talking of baying & planc: to fnvite and nrge then
L3 eoan® L0 youe bome toeee and bear the ¥ o F-I‘.:E-Brl-u—":l‘ih Frano wirth

& Sowl,""

Do yon really &nd earnestly want to be poren the best opportanity evee of-
!ﬂ “l'lll AISWH mﬂt nEEﬂ'i[lﬂﬂnT fermd to ﬂ;q olr Blglest prades Sgde =4 plane?  If ﬂ: van shailld serild
right away—foday, s 1010 18 whethor you plsy 8 plamo or not, glve youe gge, how many is yonr family, and refer oe to fwo
peuple of gooed finas lal standing whe koow yod well.  (lated merchants, banker, postonasier, or pastor). D¢ the JEeai fo

aaawer frum pisr fises.  Brile at once CAPITAL, 1,000,000

ALBAUGH-DOVER COMPANY Baskers” Nagiopal Bank, Chicegs
900.965 Marshall Boulevard, CHICAGO, ILL. | &bk Crate s vori city
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IN EACH TOWN
hng dl‘t.'hl.!n to ride
ta
. Hﬂ-ﬂ.el 50 !ll‘" hieyele furmlsh 'ur. ur Rfesia sverywhers q?:,.n |||'|k||'.lj mﬂﬂ

H’rm- Wy H.r'nrm".-rr: ﬂm" fptru! offer af owcr.

l‘.’l:u‘l..l:l I¥ until yoa receive and approve of your bicyele ::lHn

- J.||:|l'|l|l e 1@ tha UV, 5. safdon? & comd’ ﬂrﬁﬂ# in sdvamce, pee

low TEN DATS' FREE TRIAL |tur|m which time you may ride I:'he It

:nun it o —1111 testyrn v.u.]1 IE :.uu are then wob pirbectly satizfisd or do not wish

I ma k B0 =5 at DUT EXDERAG and .F"' goetd mad B owf o ;.mg,

F‘- nﬁu ﬁlnu'!s We fernlsh tie hiphest ﬁ:.rmh:. Blcycles 16 da possitde io make G one
wreall prokst abore schnl cost, Viom ave fio b §og mbkilemen s

rofioe 1nE direct of vs and Tove the mazefaciures’ | prarmnies behind your =lEln:p-:ln Iﬂ

(T L""} leyike or b pale oty frofm dapoms Gl aege pirsce thl'pwn::lu rorr ciba]

bearn opr unheasd ar. T remnrrdably spsnial e tn rlder o
'u“ HILL fE’ﬂiﬁHISHEn wheh Yo PELEive fuf I-::wl]FI |..:|'i|- wue and siudy
pur smperh mesdeld &t the wowderfally dee gerdcer Te
can mate for oo, We sell the Wphest prade Wevcles (e less meney fhan any iher Sictory, Ao wm
sll:r'.rtcl with §roo peoft above factory cst. BICYCLE DEAL FI.-I.H-.. wora can 5211 our bicyches
F BT SR n.m:'[f“: it dochle sur polosd,  Oedemi Ellal tse day peccied.

HHI:.FCI MAE A OYCLES.:. Wa do not regulisly basdle second hind bleyeled, Tt
||l:||.1| ¥ as a mumseT on hand faken o trscls. by our Chicapo metal] giraes, Thess we chear ek pampely
ires pamging fonm B0 in §H oo $10,  Descripilve hargaln Bes malled Teee,
hlsT EH EBH‘HEE gl whadls, importad roller chaimg et podmle,

[ ] '»Ll'\.- r:|liL'n. el n,IJ||.||||.1'.|l afall klul_'l. AE da S Ehe wrual’ !'r.I'ﬂH'_F';I-I'J-
I'T, bt write today and wa - 1 wenud you Free retert. madl oo !Iu.r:.r- oatnlo
1y [l 1 | hi .. Hh'"'"h L el ||.| o [Aserrgrdny matter and |.J..l||1 Infaoreaiion) alen 3 wReEIPPF

wn the £mi -\:lm||I: "'-Il: rele Ay Bo wour Bowa. [t caly odsly § peanal e get evenythiong. wrﬂf it mow.

MEAD G?GLE "COMPANY Dept. W-108 HICAG‘U. ILL.

(=

S5 SRS chioh
EEEE Eﬁ%ﬁ Eﬁ%ﬁ

Best grade cedar canoe for$20

Bl grade of Cedar Canse for 52000, Wo ool diveet, savieg
yeu 570000 on & ceacd, Ml conces cedar and copper htl!ltﬂ.

We maks all slzes and siylea, plan power canen.  Wrila
foe fevecatalogen glving prices with eetailers” proft euft outk,
Wa arn the [anpest manufactoreess of coness 1n ths waorld,
BETROIT DOAT 00, 154G Heflevae ATe., Detrakt, Mivh,

GOVERNMENT BALLOONE FOE METEOREOLOGICAL
EARCH.—Twe more bydrogen gas balloons have Esen
recelved ot Washington for govermment =ceviee B meleoro-
eal resrarch, bese bollooms are to e opeeaied from
i ot 5] 3 Mount Westher, Vo.. ns coptives, rising (o greal selghts
AL B : i amil earryin nmnmu.l:jl:'n:ur aperiateid  HEiFEETE far  oli-
] r perving varlallong in 1.r'|nr|-r:rn|||:rr' madginre, peessurs ]

directlon of wind currents, baromeieleal pressure s ofbee

.
- . 1 1 L qll ' - T
Every Man's | 5% B | pis b o S ey vt e o
- Frankfort.
Necessity

A STAMP-LICKING VENDING MACHIME,—Stamp Hek-
Ing 1= fo be made annecessary by o machine whileh places

For comforl, Gt style and economy : [ thie &lam |,|.F ofm Lhe Tetfer by the vlmple pressing of o lever
LITHOLIN Waterproofsd Linen " oamiserled 1o o elamp &let mochine. At the bottom of the
CGollars and Goffts are nlowet indiss mmchlse 18 a loog warrow elit In which the envelops s
pensable, Wiged with a dnmp cloth thay — Insertel,  Ome, two, of three pennbes, aecording o ths
arn &8 clepn s when new, with the orlg- ] amoanl of posfage tedqilrel, are pressed Inoe slots and the
1nal whiteness, and NEYER WILT ,crack AMMN ARDOR lever = palled down.  The covelope k= withdaws with
Eor feay. Notcellulodd o Fobber, Cuote the #tamp= upon 1t. The tourning of o disl cawses rinmpa
whow only o few of the Litedis shapes. ¢ - of nny value o be sftock omte the eovelope.  Cosnterfelt
. g or foreign colns nee welghed on o balanes In the imtorloe
Collars 285¢c. Cuffs Sic. - amd 4 foumd wanting, back ther eome throogh anathee
. i slivt.

I nod od e dealer's, send, gieing e [ i
afylen, size, fenmber wanked, with res WEST POINT FAWNED MIRROR TO BUY QATE —At the fAfty third
treiEfmeee, ol o il ol st anniversary of the Washingtom Fire Co. of Heading, PFa.,
Trondel e of etiples Froa on reqeat, ' ane of the ex-preeldents deliversd an historleal ndidress in

a‘lrhlch he fodd of I!hrhl:ruul.:lrn the mumpany hnllll 1rr Ite carky
aye. Um ope ocepsbim Bhe men were compelled to pown

THE flﬂERL'“[D E“MPANY N the smpany®s microf In order e buy onts for the horses,
Bept, 25, T Waverly Place, New Tark S el o and nt mnother tlme It was necessary & remove  th

wheels from the trock and bory them o onder o prevent
thie trock from belng selzed by the sherid.

Motsinger Auto-SparHer

Biarts and rone
GAS ENGINES WITHOUT BATTERIES

Ko odher mnﬂhlnﬂmdﬂhmrﬂ!n'llr
% lack of origlesl patenta oweisd b a

Liwist motinm In oar drive |:'| l.rﬁl! i

Herv's a crchorjack tond, Nothing Hke i & hap. Entrleg P
Walt to know more? Gt our Froe '*__'E . "u.."'-"‘ Erl 'm'.-uhnu.lqh : L, oF 1||mD-I|:-I-rI:.
- Li - ik ELn Esedl
EMMELMANN BROS. MFG. CO. b . sdar azil dnk-pecal. Sullya

- SMOTSINGER DEVICE MPG. CO.
125 Main Be., Fendleton, Ind., T, B. A.

VIGTOR HAND FORGED AUTOMOBILES

5450 to S800. 12 H. P.. Air Cooled. Stroadest Buile,

Banid for catalogme l'hﬂ:rll:ﬂha‘ Runakunsts, §-passenper Car, ¥ictor Pullman
and Ikllvery Wigoous,

* YICTOR AUTOMOBILE MFG. CO., 39368 Laclede Ave., 5t Louis, Me.
. Floaee Mention Populoer Mechanics

INDIANAPOLIS, IND., U 8, A, e
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# A " lt“-lilu."l'mﬂn-ranmﬂnlq.1
d Ay or = m op=E
] 13 Fumesd

o FIETELN TAILE PNRNRED 2, FLITORAFI'S SAVINGS
3 aHp EvERY TooL VB Feskeile BANK ﬂlr.;ﬂ‘ﬂl Pat, Ma, 775058
Tids in 5 powel o b i adlom of am slarn
T Haawn i4 Dims Catine clack and savings ok, proviled with n:
-|:| poin chuls, sbo estomatic bscking anil
o gl P L unloeking mechankan. The chek in it

morinl condigion isleckel, awl tannet b
& coin ks depssibsl Eolo ihie
Withim o briel perled sfter 1L 1=
click iw aulomalssslly oo kel
spalz and eRpno b woond unbil setler
podm |n dopumilal. It inkss nickals, diiies
vl penzisa, and hoddsover eighty dollare
in dimiis,

ETART NOW mving joar dimes,
mickelannd peanics kvl have rasd ¥ incnsy
for your vammlbon, Chislingd pressnks,
giothing, Kifs fnsuranoa, ke

AENERLL AGERTS, Ao nosales projusi-
i to lan ke, #hend, pewspapse and all premium asers It oiffers peceg—
flonad apparesities to high-greda saleines- - .

i Aral sulmianbisl me-

L h ¥ I
Price $2.00 Ty e in qusutisies, WELTE TUDAY.
f. B. FLITCRAFT, 1306 Marquette Bidg., Chicago, Il
g v plepisal ke wbakll,

R e v e 4 8100 OK OF PLANS FREE

WM. C. HOCKING & C0., 152 Lake $t., Chicago Vhows Latest fdeas in

B Earking Whasl

I Cartridgs Lrinigios

B, Qs Bos Dpenar
AT Hak Druesr

18, Eier T

rra Claika, Banaein, Troe- g
aling sabiamen; pr Wi Houss = k.
Backs gl §48 gty of ateal— e ik

ol PN N
S SIS e et

cor I I,_r-'r'I
SNV AVAV AV = TAGES v*/DEAL HOMES
NYAVAY 4

sip wiitien guaranbes o feleed
hile musmef If hile dealar cam gl
pabe oer dlnmiomd &8 0RF price

Wrile foc Ilumirated Calalopin Bo. B

J. M. LYON &CO., 05000

9.059-Word

— - - el

Business Book Free

. Don't fail to give yoursall the plensure,
Cige hundred and iwelve of the world's master husiness men as a home lover, of getting this Free Book

have written ten_tooks—2,193 pages—Il4g7 vital business se
crets.  In them is the best of all that they have been able #a
sgueese from thokr awn costly business ex perience.

of Plans at once by simply wriling A postal
ta the address below,

A 5 - wapd baaklet ha bees publisted dewcritdag, ez . This g ook shows all the latest Moas in
pluizaeg: ;.lmu:.u;‘ e Wik, #Jgr&% anid ¥ il axl-j--.; {}ulnnaliclln'ﬂ. Cottages aml Residemces —wilh pho-
managing Higinessrs geeat and smell;y pages 4 an (W FaL el ey 1 e, i w_
s Lr:I-IEI.F. T Tk bk Drothven, pus graplile reprodue tions, comjplete Aeor plinsat

Every home bower planoing foF o new boma—or

SatikE | iar i | eraini I . n
chasifg | pages B anid 7 wits handling and Sraining m@en interested in beantifying the present homa shsould

papes 710 12 with salesmaaship, with advertislng, with

the moarketing of goomdi tirough salesmea, dealers and by resil thia book. It is free of eoet or ahligntion,
:J:uilﬁ h\hnn-:I! n:uhli with Ih.l;:r:u prubilem. of seessing : L The nim uii!hia book 18 to raise the stamiard of
e highess market price yuur sEFvicen—=d MLabar wilfing sad architecture for Bongalows—
what ¢ lime | and the Bist page tells Bos yau miy ge5a F
tnnpl‘du: sct—ipaintl b= ha.n-.E:.n.n haif miapocos, contents mﬁﬂBFMI- Plaster Housos Ce-
I Civoarn=bor Jeas thas your daily smoke or shave, slmet ock Houses - Goliages—Fine
25 liLthe a5 yeus dally Bawspagr. . Resldences —ard homa building.
Will ez rend thebonk weseni % free? Senid momoney. Wit noer—indar—nmn yid, L 4 berar. will ba orech
Gimply say e o your FdEeeenl Rusinmes Boukile, " Ill“'fl-l;lahk a¥ar this great bonk of bouse plans. Lt's free
MAL &
SYSTEM, Dept. 81 151153 Wubash Avenue, Chicago 1189 Medinah |T:;.“"'““ R A b ieans, .

s ELeetra™ Statie (W imslnrst) Macllae, Gt to gee
grwla in mop kimd of weniher, ne malier, Bogey or FRiuy The firsl Ria-

:hl|:!|e-'\i‘|rr nllnﬂ:urll:!.-'l. “.:;:I:;:: e — —
eruvilifilly slem Elis. Tl >
e s it e BUY PLUMBING SUPPLIES
sy, T btd el AT WHOLESALE

Clisdler o Hay - g

i e pemar, R | Will save you 30E,  Thon't
o i i S 2 %" pay retail priccs. Fullstock

] on hand for promypt shipment. Send for

hlilr. ale. -lnmultrduranﬂz
Iciy e i .

(eapms Saye of hese wondartul - free catalog. B _P. “%FID L

Chines whith can b used o (- 235 W, Harrison Street, CHICAGD

form fhiasards of inleresting ox-

periments.  Dur eut shows il Trm-

jine plainl It emiprisas, 345 kn,
chite il [labes ravulving I $1.00 MEXICAN PALM LEAFHAT 50c
poait directions, two el | umis e & pomdoriable, duesids had for i
iz illinr amd dischargieg cods prd e ing, valings aad gandening. @naren.
balts [, colleetors H, sied ono Lmom teen] genuiza Maxieas hand-woves from
champ b fasiem bdy o inhls, Hics ? pakm filis, Tabls weave, llght wnighib:
earap wll LLaTH . Wl berned] 5 ]ia, molored design Is hirim Kelails sk 81,050,
Mghing 1o wear wul, o badlaries, 2| Peakpa] for bie. fo inbrodoos oar Mexk-
o lcvatde, slmply Lisa Ghe rrunk, ren nnd Peasms hats,  Sanebal plals
s rrenchilms doss Ghe rel. Prlee, iy Both T, AT slaes,
somphete boxed, 8375, If yoi Baven'| gof our 1E-page ol specinl Offer. For §1.00 we will
e band By siai] for B conisine HA gxparinreiits e : T = ':-ﬁ.-l:: i liate |iklr‘l:.lltl. with &
Fliss rting Co.. B W Broadway, N.T. Ciky. Elos Spaciman o wa il us priz Tamn ricabalig Mexicnn knd
L e for the Experimenter.” Pansma bats FEEE. The Franchs £ Lester Cn ., Degt, EAR, Wesilla Park. K. 1.




A Short Cut

mg‘:t_hr exports at my school. H.ﬁ
=iy 'ﬁ{ﬁf““‘ -

F ht mathods, Geed poutlons nm\ui
| Livieg expenses earned while kedarnlng.
W Easy payments. Correspondence
= conrss 1 desired. L‘:B1al-ﬂl EE.
ik I,
Dodgaa Livgtita e l:!I Tel-r.i:n-phn
Eighil Sireed;, Valparai, lnid. Erizblished 157

Ii you want to buy
urlyl.]llruz for your
foundry, tell us what youn want. We "1l sea that
o get full dm.,nptm:w. |3:ru:l.'1eJ catalogs, ete,
Ve lmllllihwtum ‘everything yon nesd in _','u-ur
fonndry,"

The 5. Dbermayer Co., Sta. F, , Cincinnati, 0.

D0 YOU WANT MONEY?

You can get it by just handing cata-
logues to friends. You never ask
anybody for an order. Fine in-
come, like being paid dividends on
stock. Truly remarkable chance.

Write for details.

THE EWING COMPANY

Dept, M 203 West Broadway, New York City
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16 ]:‘t Steel Launch m’m

1035 ol Ismeelind 84 firop -|.| n '\.l.u
x H. .l.I|I 100G '. II| I.l ik 1 T

-|' llhll\. 1
1ncdn; skarts wighsul crank-
1 eurer bbb, §F50
e wiihy wwler- 1 gl
niapdi

rix i ||. |.| |:, 1|||_|l
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ELEFHANT COWED BY FIRE EXTINGUISHER.—
Probabily the mesi sovel oes of & fire extingulsber ever
benrd of scoureed r'-'rt'nlll} uear Hyderabadd, Indis, when o
band chemical was used 0 cow nn elephant fnto sobe
mis=jon.  Ar the erifsnce of the rlti' pre sianding ploces
for clephnnts  belonging  te His Highoess sthe iz,
While am clophant waer being fed with sogar cane two
native girls sppeosched  apd  procseded to gather the
pleces from the geoiml, The eproged animnal cought ope
of them nml crushed ber fo death, but before It counld
E1L the other an overseer fan up with the fire éxtingnisher
apdl tmened IC boose In 11® epes. The hope onimel was o
medintely cowed jate surrender.

—_— e

EIG FUND FOR AIRGHIP RACES.—Intermatlomnl alr-
ehip Eacing o@m the n-u.llt-l.ufplnnu n= Internntlonnl yachi raclng
I8 the ofiject a group peronautic enthuslasis = seoking
1o accomplish by crenting a prlze fond leege eednigh to
attract all matlons. In pursuanee of this plan o call Bas
been mmde for 200 persons g comfrlhoge 1460 each.
Jomes Meams of Hoston, Ablpxander fGraham Bell of Wash-
fngtom, Octeve Channte of Chieagn, ol Lawrenee Eoleh
af Hostom are heading 11|r- mr.-'rq‘-lnwnf

MATRETANIA H..L'I-L'EH H’E.W ERECORD EY MINUTE
ABGIN.—Ey tha T| morkably close margin of ofbs mipinle,
the Cunsed Lner
revord over thi long ronte feom Liverposd (o New York,
Her tima for the peessge wad 4 days, 2 he, 5 mils,
The fasteat previons fime was exactly b daye, made by
ther  *"Lamsdimmla."

“Mapretanla™ established 4 W GoEEn

SHOP NOTES, SET OF FOUR VOLUMES $2.00

Containing 868 pages, and 2,056 illustrations, $2.00

Positively the greatest value ever
oflered in a work of this character

SETS Containing the Four Volumes in
Sirong, Attractive Box, only $2.00

Express Prepaid
VOL. 1

“Slingoﬂnten for 1905”

pages; 385 illustratioas
VOL. Il

“Shop Notes for 1906”

228 pages; 5595 illustrations
VOL. I

“ hoEnNutes for 1907”

pagex; 580 lustrations
VOL. IV

“Shop Notes for 1908”

212 pages; 538 illustrations

FEAE S SETERY olVE RN MRt Al T

For Sale by all newsdealers nrhrthepni:ﬁulm?opdlrﬂedmnﬂ.fﬂugn
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Dragving s the langwage of the Engineer, Architect, Drafisman, Confraclor ana Builder.
It speaks to every man in his own tongue and through his own knowladge. It resords the ideas of
the man who plane, and guides the band of the man who executes, It conveys orders more guickly,
mors clearly, more exantly, than speech or writing.

All the preat arohitectural and engineering fests of the world are made possible throogh s knowl-
edge of this subject. The study of draswing ia the firak step into & field of fame and fortune,

Whathar you are 8 young man Wwith no well-defined idea about the future, or an ofder man
whosa present prospects are not alluring, you oan masfer drawing if you go about it in the right way,

CYCLOPEDIA OF DRAWING

Four Volumas, Page alze, T x 10 inches, 2,000 Pages, Lllua=
trations, Tables and Formulas, Bound in Half I.-’ Merocce

Compiled from representative instroction papers of the Ameriean SBohool of Correspondence,

it is thoroughly practical for porme sfedy work, Every chapler is complets in iteslf—every subject

is thoroughly analyzed, dissoctod and diroussed by well-knewn suthorities, It is entirely froe from

purely technieal desoriptive matter so easily misanderstood by the leyman, It is also &

cormplete reference [ibrary for the Technionl Man who wishes to use it for consulting pur-
posos or t0 ““Lrush up' on his weak points,

[

Special Price $9.80 Regular Price 524.“11;/ et

FREE FOR EXAMINATION BY PREPAID EXPRESS kidsad 0.

Flaase sipel dari
If satiafled that the books can halp o send £2.00 within 5 days and £2.00 8 month untll & of Srcdopedia
o have pald the speclal 8550 priee. I you do oot wish to keep the Dooks, we will sand [y ] ori ooy Lo B clagre

oF Cham G OOr axponsa, L S !.—:F-E-mrl.-.ﬂlrl::!::'.-.nl a 1
A FEW OF THE SUBJEGTS G Lol L

& gatil [ hare pald §9.50, 11

wigh 1o keepiho books; okher-

wriga 1 will noiily yon 0 sspd
for tham af yoiic eaj=asd.

Mechanieal, Archlteciaral, Perspective, Taometrie and Freahsnd Drawing— Elos Printing
—Mechaniesl amd Arehltectural Tetterlng—Renderieg in Pen, Ink and Wetor Colons=—Water-
Color Hinte Tor Drafismen—3Eailad anil Shadiws—The Tussan, Dorle, Ionle, Corintilas
and Compoalie Stgles of Domen Arehiltecture—Skop Trawlngs—Machine Drawing—

Maching Dislgn—Shest Metg]l Pattarn Draftlug—Tinamltklng—Aschiteciurel Shack PRI crnnmanni e it s snnnnn

Blersl Work—Shylghts—Curnicms—HoaAng—Pracltice] Probdome—Tables, el A o e o B e VB G i S R AR

AMERIGAN SGHOOL of GORRESPONDENGE /7, ocevvvcce
CHICAGO =

Fleaas .H'Enl{unl.!“-u;}ul-nr Machanias
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MICHIGAN Tz Fasees Mo Seem her
WHEELS —pA

Thensssds sevin o mliorer Py ey
the woekl. Thay wrg Lamious BOLID WD

for 1haic q'u.l.lll{u|mj apmad,
harizg wea odreds of
pidEi; tha¥ are mow baing
Wil by ofer B engloe
buildnzy,

Alvar B100, 0680, ) worth of
periipallar wheals asd yoreris
l:llr-rr Bavn besm podd dusing
1

ol for sur 1WA oakslog
full of infermation & all
kinds nf propalbar wlsali, all
mirss of Favarm pear and unlk-
verial Joizile. 'Wa desice all
szging and boak boilders fo0

répaeli we

Michigan Wheel Co.

GEAR WHEELS

Spup Stasl

Brm Erass
Bavel Cast lron
Miter Aaw Hida

Spiral Fibre

.-| Maw lllustrated Catalog FREE
1 Address Dept. B

"GRANT'S TREATISE ON GEARS' $1.00

Philadelphia GEAR Works, Inc.
GEORGE B, GRANT, Pres. & M, E. Philadelphia

- THE AMERICAN
g @;qlw@‘

Cembined Level

I, —— and Grade Flader
Al Progressive and wio Mechamles as well an Maunetnrtures
having ue for m Level are geftisg ono.  in Instrument with whish ot
one glancs you ran géd the trie slnnk on any line or grads either in da-
Erees, Inches of pesconbage, or all sk the samg Hme, sl Wik al enra
Eive L sxart distance need 8o plen op 80 @ Gros beeeb. A Civil Fa-
ginesT dhat poid miay bave wish yeu st sll ties.  The met praciial,
Auratla ssed comveniank Instramant of the day, lomgigndine] ro-ess
which is shows |ment I8 well worth ths kow price of the inslrament.
Writes AT DNCE for lnge Liel of Testimoniads Trom all oser L Uniiedl

Fiates anid Special Inlroductory Prics, given coly to Finst Applicasis
wigh piricilegn of faking apeney. Addcoes,
EDWATRD ELD Rullroad, Penna.

All Steel Frame
Work Bench

'ﬂ'_“h rﬂ_‘r\lTh:-l-'\'hl Irifi Sera H.“

Wi . a

Wilhh Hapld Arting Vies— sﬁ m
Bor . . . .. moas -
The o 18 Bailt of miaple, |s ul-u-rl-:i
inehes ol Fustable in el Pt by paten
davira mnd has ool weld snd tosl Pl
Thes mosk ripsd, mirsd piilsianiial, owet
dlienble and most besmiful Il sver
mimlo, Mone§ refunded 8 nodesilafa],

Cuolumbda Brhool Sapply Co.

HAILIS K-

REDUCED RATES .. /.

el bnmmpenlis, Tiwl,
To E FROM COLOBADD, CALIPBRNIA, WhsEING-

TN ANIF UREGON, Wrila -

BEKINS HOUSEHOLD G00DS ©0., 551 First Nat'l Bk Bldg,, Chicago

POFULAR MECHANICS ADVERTISING SECTION

LET US BE YOUR FACTORY

We make anything to onder —Btempings,
Sheat Motal wor —u:z..yihmg # wood manhineg-
shop should do—we do— breause wa're good
ooes,  Wea publish * [he Bllent Pariper, Ask for
& sampls copy. Write us,

THE GLOBE MACHINE SGS5TAMPING CO,
3510 Hamilton Avesus, M. E. = Cleveland, Chio

BALLOONS

BEWARE OF IMITATIONS

For the peolection of sur covinmers we advise that

Klein“s Fliers are being imitated, in loak B Kheia's

di, bowever, dsei s0f moke tham Kleln's.
CAUTION

Lemk for ihe aasp, W
HEEIY & Bowd. co o

leidds of bapdles — pamg KM gRaaies Aaid B sixmp dai

Sihes ikl seEp  PBe palr gooesice EEE g 'I"I-I-A'I-I-

Bisa's  Ther iom Ui il of yous ol

EETHELH fEd Wive wiesd iBa taid ol Ligs

MATHIAS KLEIN & SONS

2 BuEEBUREY +

Gus-Ballooss, any size or shape. Nets,
Valves, ¥arnished Fabrie, Balloon Vara-
ish, Baskets, Kites, Banners, Kite-Line.

GODARD - BALLOON CO.

Not Ine)

916 Sheffield Ave., Chlcago, IlL.

THE BEELETON MAREET.—TPhzaiclans, bBosplinls, mo.
erums, snd medleal scbools mest Bave boman  skolls |
Eomes, ne well ns completely nericilatod skeletons of nduls
and children. Bur whenee 8o Chride oM ¥

FofF rensons wihileh pesl nost maiter hers 10 B etsted hat
Framee 13 the greal skeleton-producing counisy, amid Parks,
the pay elty of lght, ik eenler of tha fragtie. The basi-
pirs 18 paturally conducted with scerecsy, The ordinary
Inguirer wonld be ol 1o learn letle of ft.

The skeleton fmetery, accoriding 1o the InfoFmatinn oh-
talmed by oan investEgator with exceptlonal facllitles, is
uler government Ripervision, and the proprietor 1s a rleh
man, this hosinesa belng bis mompedy. 16 b= sodd ihat he
ki coe branch fo Lonidon amil amother In New York., with
separate depariaents for afdinnry tnxbilermy nnd ihe HloE Lg-
tonlzing of animols ol binls,

To thEs factory nre seil the

bBofier of eriminala from (he
dissecting  pchools, and  al=o muny  specimesn  bodles  of
diferent races pent Eonse by travelors and expborers.  The
Brat stoge of frestosenl oceuples severnl i The, and rhe
chembeals  usmesl In fhe  vorkons Icdeses, nmil plsa  fop
whitenlng and preserviog the homes, are tradp #ecreis,

The sjeck rooms see mo placs FoF nervons persome,  Flere
ore shelves full of skulls of all slzes, shapes nnd Faces,
whish by accldent of In the inteopssis of aclense, have beem
hrokess Inte pheera and naturally put togetber ngals with
hesss wire.  You will see copuclous drwers Bllel with
amall bopes amd beaps of rlba wiih etill laFger bones
tegbered nod nombered. In an midfolning room dozens of
workinen are plercing the bones nng prreparisg them for
the wirera,

Dessing 1hrough the labomeory amsi warehonee, whers one
seed sfacks of wire of sarlous iBleknesses, wilh enflngs of
ull worfeties nnd =l2e, Az well 48 alands far mounting the
BEeleton® mmid tocla for pucilag shem togelher, you repch
the fioms where (he final work f8 dooe,

It de here that the bones are anliedl Ilere 18 & mam
nrgleulating kamiln or feet, whils ks nelghbars a8 cepale-
fng skulls of faslening spefugs to varlous parte.  of-
pleted  Umba gmid  skulls are enreled  lnto an wdininlng
rooan. Wheee the entlre skeleton B et fozether gnd Mreally
mountd on n ostesd oF attached fo oan denn til.  (Fhops,
agnin, have n rimg inserted inio the skulks B0 that they
may he arsgended from the eebllug,

MNext comes ihe packine mwsg, whers the skolefoms nep
edarelfully boxddd am bespmitchold fo thels destination. while
Elhers are placed In stork for seledtbon by Intending puig-
chnsers. The show ronie bere s 5 fime, Bnrge, Hght Apert
ment, Hned with glnam cnees that akow Fpeclinen skelefoms
of plents and dwsefs, negroes amd yellow men, as well ns
crimlissts that Bave dheir wame, dote ef eXeClllon, e
Foenied of nftached labels, |

(Cosrlmd=d o0 pape 1%}

JW Freight Ferwarding Co, Fetues
ousebodd @onds lo snd from all polivia on the
* Paolfic Cosst. 443 Morguetes Boildd o Ohleagng 160

. Wright Huflding, St. Lonla; 851 Tremsant 16 g Boston: 1ol
| Eﬁﬁ’fmtrh Hbﬂw..éanmuulp:h:mucuntm Bulhling, Los A ngelis,

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

Pleage Mention MPopular Mechandea
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= 91015 In, Swing,
New Features, “imps

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

BI.I]LT UPON HONDR—ACCURACY, EFFICIENCY, MODERATE PRICES,
Foot and Power Lathes, all sizes. Send for Catalogue.

PHOTOGRAPHS
WANTED

Photo hs of new and interest=
ing subjects, suitable for publication
in this magazine, may be submitted
to its editor and those accepted
will be paid for promptly.

Editor Popular Mechanics
223 Washington 5t. Chicago

_LATHES

9 fo I3 inch Swing

Lise prien, $165,00 n=d vp socord-
Img to sime. “When rosdy o bay
semd for Latbe Cacalog asd pricen

W.F. & John Barnes Co,
likl Juby Bi.. 5 1 Hockfosd, 11

| Sebastian Lathe Company, 107 Calvert St., Cincinnati, 0.

“Star” Lathes

Foat ar Power

B-bn. to 16-In. swing

High-grado seraw-
cutting engine

= lathes, with or with-
oot sompoond rest,
I:-[up-ﬁ:',r.‘:mw -in ehuoek,
milling and gear-cut-
ting attachmonts,
frigtion sountershaft,
metric load sorew, ele.

Sand for calalog ~B™

The Seneca Falls Mfg. Co.
102 Water 5t_, Sencca Falls, N. ¥, L. 5 A

LATHES—Foot or Power as desired
This out aherwa enr Ko, 4 Bench Lathe, swings 8 inches,
takes 21 inclies betwoon ceplers

% Price, $25.20
B Send for Colalog

SOUTH BEND MACHINE TOOL CO. Johusen 5., Seath Besd 1nd , 11 5.0,

FOOT and POWER

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

SHEPARD LATHE CO.
AlL31 W, 24d 5i.; Cincinnati, Ohio

—

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power s wanted. Hna
vl nees Tiesd il ||'|hn|-:'|u:||1
riest, A strictly high.

erm tool,  We nlso bl ﬂ n II I.r|.|.h
Lt ha iJl'rH Fiptime circalars of
wich lubhé upan rodgisisl.

I:-ttfld.. IIL

“E[]“E“ET" EilF-I'HI'IE is

Safe Simple I:cnnl:lﬂlml
AOENTS Wanted Everywhers

Lomls B K UEAT par day. Makesa Hm
i B bt wors,  Meal ooiivEn=
1 cal hioiisehold articla
s Invenl Fur furibar pasticulamm
il prranl albles, wrim
THE HAWEES FLAT IROMN C0O,
275 Dearliorn 5t , Chicago

Dixon’s Flake Grﬂphite

Gilvea yon “positlve prneiple™ lnbeleation, Good
for steam o gas cylloders, bearings, gears, and
nll friction surfaces.  Free bookletr W0, glves
Full Jslorotioin,

JOSEPH DIXON CRUCIBLE COMPANY
JERSEY CITY, N. J.

For

Canadian

Popular Mechanics

We are in receipt of a number of letters from subseribers in Canada who are under the
impression that the postal anthorities of that country have rescinded their order regarding
the postage rate on magazines mailed into Qanada from the TTnited States,

For their benefit we will announce that some modification has been made in faver of
daily papers, but as yet no reduction whatever has been allowed on weeklies and monthly
magazines. For that reason we are unable to reduce our subscription price to Oanada, as
some of our readers feel they have a right to expect, and which we shall be very glad to do
the moment the Canadian Government replaces the former mailing conditions for magazines

Subscribers

Chi::agn

Please Mention Populor Wechanics
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Build Your Own Motor

pastings amd Machinsd Taris with 8hop Drawings that sapply tha
(13 " for the American Reliable M arine Motors.

KNDW Hnw Catalog “H” for Uisdlngs, 14 bo 25 H, B
Oatalog “E™ for Complets Motors, § to 28 1. F.

AMERICAN GASOLINE MOTOR CO.
TI Canton Sircel, BALDWINSYILLE, M. ¥.

A $75 coltiEh Mhen

.,. o L4 year old buy can sperate it

‘ Sopdl for Tree hooklet= Trus Conorets™

Hidewalk or EHlock makern

SARNSON MACHINERY CO.
‘Woor: 3, B0E Chesinut SL., 56 Louls, Mo,

Tha Wanderful ¥Xew e BET T i :
“BLECTRICAL MAGAZINE FOR EVERYBODY " Aontinnnd feom Page 129)
Neraled polely to the slevirion]l sra and owlors &0 Ehe mmatsar and There are skeletops of men and women amd children of
elertrical Ex "'“'"rhi-"r only. May fssms condaing: Wireliss Telegraph all nges. In great chests of drowers o the cepter of tha
Cditics by Blgnos Martosi,  Tha Deeclopmant of Wiceles Tebeplany. Eiow room mee skalls of every age and vaciely, as well &8

Tesking = srn Elecirig Lervmodire, How Ta Makes An Eleciric Hun

Alarm, How Tn Maks p Silioon Dedectes, The Smplest snd Test wired hnnils and feet,

Katurally, siranze stocles aitoch fo snme of these things.
Wave Meder Boea i i

I'I::ﬂl.‘ﬂ 'H':rul;nl:“r.n':|:-r.Lﬂ*.Il:In..‘|f||I|5IIE:I{T|"r|“ri..FH£"PIH':IIITII\.I—I-':E'":BIHEE fifd Blelelnm wan (hat of & fiee yoong fellow whe bod ooly
Yeur Colfes Whils Yeu 5lesip and How To Do 1. AN olecirical paksnts By mareied a few manthe when e el with on acckdent
of thy momth.  The Dewels wnowers wll elortrbeal questions.  lahore- and wag taken 10 the hosplial, Ops leg was ampntated,
Rory comdest. Techmies] notes, obe,, ebe, Every actitle fioely [Dmirated. but he bhad Besldez recelved very gevere Intermal injorles
[ LY t.ll.' pear, 10 fanld B cupy. T menths’ trind 25 pomis.  Onder o that made his cuse hopebes,

day. Wou sunnot ba withont iL. T""""'"'""""”"“"'""""‘“" fm belng dofornsed thnt he eould not lve, be sold his

Medern Electrics Pubn, = 3 West Erandwuy, New Teek City body for §500, which sam wns bemded over to his wife, whoe
ame to sy farewell, and after nn afecting poartiog,
lefe 1he hospidal with the price of her hushand’s 1¥ In

Beg hand, A & mEftter of fact, this eelling of hodles by
Hutijﬂﬂhﬁhﬂﬁt E?Hﬁrmm }ﬁhﬁ. :j-ﬂni-_ !; [L".g; :1|||nr eommen thae o might (hink.—
FREE eaceipd CHEIETIL Noerinker,

talling mil mhost iSa profits thet can be mads o e

marefncinre of comersbo Imilding Blecks. Wih &
m:ll'.m LK MACHINE -.n,- man of codizary l.hl.rl
enn make Trom 85 io #13 & 4 Ko oaphsl oo &
pmca netemsary.  BulldEng HW misde with the Fravis
Marhiza under the Berlis Byalein lrll ginamnteed damp
gt rins gt ﬂl-:.r'ru! and will ne& rrack or
] 'S ﬂulliuﬂ!ﬂh luifkdars [ Four town Eeeed
yeur amiira oniool Wrila H‘

FRANCIS H-l-FHl EE'l" WHP-I'I.N?

Boor 40, TH K. 5il Bieoet

12 Art Panels 56'9

Exquisite Duo Tini Prints

Size 7 x 10, Electrieal ]‘EI]'H‘H.]"FI, t.rnr'hn FI"-'I.'I‘t{:I‘IEtE, trolley

Thess pieturos are resl gema—tha MOST cars, dynamos, motors, d}“m"? castings, gas

QUISITE PORTRAYALS af engine castings, everything for the ymng:ele-:-
"WDII:IEII‘I B'ﬂﬂ.lItih.[l" trician, SHend for one L"ll]]]lrh.t-l:-! catalog B,
ey aliegwi 1o one enlloetlon. Wa ssad thae .'ﬂm m‘- ﬁ m ﬂ'ﬂ"
Iiteilie Thinintares of otber beostlin 'art | | | 262 E. GMfton Ave., Oincinnatl, Ohlo
lednres for only SO, onln, stemps or
tl:illar. h:_:r‘r:-r retormed 1 nnt—.thﬂﬁ.

FLORENTINE ART CO. MAKE A MOTOR BOAT OF ANY

Fiﬁi’ﬂl&gﬂn:anm:mﬁlllinflud; BOAT IN FIVE MINUTES

@i gl FE pioiaEe ln eslors apthtled
*The Hather” absolutely complimantary,

MOYING PICTURE MACHINES

|'|-|:rel.:1|.1'|.[22!1.. . marnE Enber
Iiﬂma?ltw" #tw:hhlhu
storn post of pour boat in 5 mincbes
without any tools. Drrﬂla.nmdm-
ary row boat 7 milea
I::rtlf

. STEREDPTIGONS Tou Gan Mako Pt Firh B, gﬁ-
1 maotor T B oot t it Fa
Entertaining the Pablie,

Ca C imee. ¢ ales make
T ToRs e T grake
4 eylinders. 2 he p. webghe 32 The.
Ebdp-pnd ready for bnstallatden. Fully
guananieed. Send for Catalog K.

Kothing sfords betlsr oppar-
niles for mes wWith Fmall
capital, Wi sarg you, forsid-
ing tomplete cilfls aid explicil
i oEm &k & sucpeiniogly

THE FIELD IE LARGE Towr cowt,

rislngiha ra Jectar almlocal febdn in Chamobad,
?ﬂh;'&&ﬁ..?ﬂﬁ :'.3';1.:.':1 thI:Eulu =i ﬂleJ:rHﬂlﬂ wahﬁrﬂlﬂn Mlll'illﬂ Mﬂ-‘h}]‘ cﬂ.,
Bupply Galategue i spweisl sbar delly saph Arstagil Sy Bowl Praey 1507 Fort Street, West, Betralt, Mich
CHICAGD PROJECTING GO., 275 Dearborn Sireef, Dept. 4  Chicagn. J g 0

Plegse Menfion Peprlar Wechanice
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[ THE GREATEST .
GOLD DREDGLY

IN THE WORLD g

(sione) EX-GOV.OGILVIE

THE YURON BASIN GOLD DREEDGING - k
CUOMPANY ia an intermotloens] company opgsnizod

under the terrltorlel laws of the Unlted Binlos. Foglstared

andl Exnagtloned by thé strict laws of the Domiolon of

Canank.  Its propertios sre (0% miles river (FonLage, of INOTE

than 10000 acras oo the famons Btewart Biver, the elchest gold- ;
benring plaeer feld in ke world, Tilbe abeolztefrom the Consdlan §
Fovernmant thicogh Willlam Oglivie, formerly goveroor of ¥uokon
Territory nad mow presldent and actoal fleld mansger of Tukon Basin
Gold Dredging Comprny.

4 THE GOLD DREDGE 1S A WONDERFUL

S Ench dred Im wha Mald willid
S MODERN INVENTION :icwork of 1,000 men, e we propose to instail twanty as rap-

1dly me Lt I8 posalble Lo Ea ke the arranpemeénis. Jorfirst mammoth diédge s now heing billt
by Kisdon lron Works Co,, Ben Franclsco. The groond e fully tested a0d lmmensely valoable

Thislisthe ggest gold dredging propoeltlon lo Amorics.  Carefal tests corering 3 miles
Glour leascholds went s high as 1500 & nd avernged more then £l poryard. Fabolows foe
tunes are bolng mada dredglog in Callforala 0n gronod ovemging ooly Lo per yard.

PHIEE “F srnnu Hn" zu BE"T Waeonsider thls stock Inirinsleally worth

parnnd io s reasuinable lengih of tlme 1t
w1 be paying large dividends on that amonnt, A lmived smoont of full pald, noo-sssess-
Bl Atoik will be sald w1 20 CENTHS per shinre. Soon to be advanced to 26 cents. Por
vialue8L08, Stetk may bé bad onten monthly Installsmant ol ¥ i 0

Write for prospoctns coptalnling smingeest datalle. Write and ssk questlaons,  Adidress

B YUKON BASIN GOLD DREDGING COMPANY 154 Sgarpitt, Buniding

ANSAS CITY, M.

e AIlYthl[lg Electrical

BNeed Noo Bost Mogss, Never Leak, st
Cheok, Crack or Bot.  Every boat has waler Motors, Fiashlighte, Hailwars, Teleprph seds, obe,, eabi. All
Llir 1% £l [ 65 £ o EAnnokalnk. Wrils {or gids ruarantesd, FLEE—asn Elsiirls Setasors mharper,

FREE Niustrated Catabigiso and Special Irices. Chuly 300 im sk, Send Tor catalog, oo ohmrge,

MICHIGAN STEEL B0T GO 156 Bellevae dv.. Detroil, Mich I J. DUCK - - To EEI:IH-, Dhio

Ermoke par A ntl-Misliae TWO WAY Hrelar Fipsa
sl The nnr;'uuttlrlt |-I'g='n'lll Inpmil o miood ins entcher.
A Al imparitics aro barned. Mot the oold afr in-
E led mnd TWO WAY Ootlet—thar's why oar Anil=

b S Nlewetbkne Pl hes no sganl, Goarnn-
I' I y

Buy u New York «Wholesale Prices
Save Money on Everything —

NICOTINE FIFE GO, Depa. &, Gulaws, 100
Whethir meohrnies ja yous husines or your diverslon, yom cnght to hove n copy of this
HII:E,I.E,[ AT A LD GEG—Ne, $4, over 700 pages, Tull of everithing for ehe ahop, home and fnrm,
TOOLE of nll kinds; supplies for mpchine or glectricnl work ; peneral and spacial hanlware;
ovee 76, 000 labos-aating, maney-saving artlelos, all st wholesale prices in smoll or lorge kobs

w“ [“]H'I'T T[“] HI‘T‘I' ]H HE“I' !nn“ Thigcilalig sbhown Fom Eha way Lo di thisand
spave money, Ik costs us 2105 in rnut. Emif. |a

sent posipald FREE of charge Lo all who sel Foe it be good folik. WHITE FOR IT TODAY.
We will send you oar presjom lst, contalining 100 sxbpabla snd uselul articls givon awey
FREE Ales owr Groceey List, showlng how yoi csn save one-fhird on yoar livieg expensea
WE SFLL RELTARLE QOO0E ONLY. Fay of o and sscurn Heet Goods nf Lowoest Prices,

Prompt Shipments, w Freight nmil Expross RKofes, and s sgunrn des] aovery time,  We

gunrnstes sntlelsctlon or refund yoor mopay. We slso guarsntes safe delivecy of sll goods
anlarel of os

WHITE, VAN GLARN & CO., 30 Barclay St., New York City

LEAHNED BY AMY AAN Lrlf_l-il_'l'f AT HOME,
Emallcost. Send to-duy 3o, stamp for pertbealars snd proaf,

0. A Smith: Room 754, 2040 I.'.m:vll_l_.ﬁﬂ.. Peoris; 1.

America. Established 181G
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The Ideal Plating Machine

The only up-to-date device in existence for ting on Metal any
color desired. i Make old
jewelry new. Guaranteed as represented. Write for particulars,

C. B. NORTON JEWELRY C0., Migr's.

Fat. Bay 16, "4,

Color new work. Re-color repairs.

Price, $15.00
Dept, No, 10, KANSAS CITY, Mo, Ned

BY ELECTRICITY”

New Book—lllustrated from Life—
Sent FREE to all who write.

Wrelte beday for our Bew Feee Book — “Cure Toarself by
Elwlrlbit!-"'—"lu.itmﬁl with photos from 1ife. Skows how ghe

W l.tmr J.i:u.-m:rlmu:I lzu_'r':g lt-:.i"-l-“m:: Hﬁurill.lll;:lL:_ﬂ_ﬁl‘.:Jn
Hizaal e, I mssditin nm wilon and sll nee s mn

ll-ﬂ::-llﬂﬂﬂl' l'ﬂfll:‘ll"ﬂﬂll:lhpmlﬂ.ﬂﬂﬂ; absy Bow they alford
elecirle baths &54 besuty massage witkous coss at home,

THIS

EXPHESS
FREFAID

Enery Barew Bheald Bave n Home Buitery,
Winannd our hattarien Prepald withanta cent Insd i o | prlces BL0GS
and up)and aliow 16 BAVE' FREE TRIAL, Writs for pur Bosk,

DETROIT MEDIGAL BATTERY co.,
650 Majestic Bldg., Detroit, Mich.

UILD A BOAT
s

=M

W manufactues knock-down frmes ned patterns for boats
of all clsssen. W also billd comapleted Boalts and Boild them
fromn the same patterns snd feames which we gell yon—
Posltive gunrantes that sir frames ned ltl.rrlluirvr-ll:-mnlul:n-:'{
enfiet, Yowoan bulld & launch for g A0 it yon eould o
bay completed for K000, aad you will enfoy the work,

Do not fail o investigate ome propogition if oo igtend
to build & bont or buy ono completed, Catalogs and
information free. Write today,

DeFOE BOAT &4 MOTOR WORKS
Whearf 3. BAY CITY, MiCH.

. the flnme 8 oni.

A Profitable Business

Aoy enespaliz pacsissnt mas or somen of inkellipants
246 wilahlish n paying bosinees wiil &

IYING PICTERE MACHINE

L |
Thet: inivastmeng |y small and ankars
Ranmenly cum ba pives (6 hialls,
schonls, cherckas, ol , a3 wary i
sxpamsi.  This in pea of Lha mng
popadar farmae of smiusemens wmd
I-T‘l-ﬂl mnrhlaed fiwmren & ipedii- ;
shln business, Wa furnbk Full gy
instraciions — nn aNjmriancs b4 %
B A Py et o e
ralis prices rirki (] Ay aekl] reo Bave sur TRIRIOE.
Wa klss remt e of sl8 b Inkest subjacts aaad gell -
sl kiods of sopp i,

) - L 1 Huakldl
Kleine Optical Co., 5,813 Fntier Buatne
—

FIREBUGS, —dward  Ieterson,  #inle
fre maeshal of Mimnesota, lias l=sued a bollerin on “Flpe
Imnger Froen Magebes " o R E:

YHeporle mede to this ofiee show that 1 per eent of
one S, 000,006k snniaal fire wasle ool the lose af severnl
Ivea |2 due o carelessmess wilh matehes,  =ix It ] el
thogeand dollars & year b= ton el fo nay for the privilege
of weing o pouP il Ingtead of o gosl] ome.

*Iearly all fros cansed by enreless s of maicles oo
ane elther to (he expbosive dunlities of the Bead of tha
mateh, or to the fact that {he wosw] im tho stlek combinoes
L glow for amn overage iotervol of foriy-slght spconds aftor
In dgniting, the bead often expbodes ap
the stick bBreaks; fatidig chembegls Hy mnd lgnite waae
PREET, SWeepings, lace curtning and clothing, After i g
the maich a twirl of a toss given to 1 withoat leking
to g I It d5 w00l glowing will often place it where |t
NERF Aburt o fiee.  And & Isege proportdah of madeh Hron
reqult from ope of (hose Lot =thcks belng  thrown  wpom
Inflammable wybatane,

UMatcheR lring boose In drawers o om deska o on flis
foor or walk are Hable 10 toke fire From robbbng or e
a blow. Om the mantelplece they are often jgnited By
beat from the grate or stove.

“In oench 1Rk matels Gres forty-nme are from firing marel
heads oF glowine sricks thrown Inke rubhibsd, which fict
sars ‘clean up the Hace®

“The name ‘parlcr” 8 glven (o sll matohes excipl the
‘aafelr," Toey are made without salploe, therety avodiling
the wler given out by the “Incifer matel Itz hivid cones
taine phosphoens, rhrn:-rilhr of pedmeh, eosing, whitBg sl
prrwilered flint, Leld tomeiher L gloe,  Phospborns lgnites
at 140 degrees Pabrenbeln.  The best procesd by thp
frietion of the articles of Olnt In ihe hepd whien it ia
airuek Igniies the phosploras  Tho chlorlde givis ap Eho
S per eent of oxygen 1t contalns, with explosbve sl
torlng nmil Imlense heat which fres the rosin s ther
logeiher fre the parmilin with which the sihek gz satarated,
aiil the stick Ji=elf. 15y siibietituting elther salipetre aF

Doss Ehe werk me
the UEN
TRIAL at our expense, Address B GUNCITER, Aot Addios Moo, b ., I He
Now Nerk, EeECiay devae

sulphur for ehboride & silenl mml  slow mately |5 madas
winlels ibows B0l snep mmed v,
(Concleled on page 128) -

NTAYS
Send stamp for catalog,

Ensizn FLI Fapers,
[T e Tote
; Ig'il' PRl f:u

Phatexrapkiy
ﬂﬁﬂ?ﬂrr!ﬁum A
L3
24 E.191h Bt Elﬁlﬁ.

“GEM” ADDING MACHINE

Carries aolimadi ally. .
hidalisr. falalf an xuy meehins wb any price I
Wil sakisfy paii, and, fherefior weill spsd I iy s 'r_F__'\ (RS

OVER 15,000 IN USE

Visible Balals.  Collipeibis

Wi Erow Ehs

Automiaih: Tosdting eviee

]
delwray,
AETNTE,
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{—MAKE YOUR OWN PRICE™]( Remarkable Invention.

100 &f these englnes gl a zacrifice

AN INSTRUMENT THAT IMPROVES AND
STREMGTHENS EYESIGHT.

Spectacles May Be Abandoned

Ll bn n mmall invbrament Eha seds up and mainbalns neemal cirealabisn
of 1% lidimad. |8 romirees ongrstion snd sirangihs
irs Ehe nerves of the eyes—anid melwee el
Sermis ol epe grsilde, IE ales sireagilsns the
glghit a0 Uhal plissss ren be dispensed wilh in
A1y ERHE.
1990 Artings bave Teom podd, Pherefors,
L Aedi rewlinenl o0 ool @k o8 _'
tonr been snficiently isbed 1o proe
Litinas will be seab o trbal, poegp I-“—'-l‘l-'lﬂ'l

4 x4

doubile opjesed waber soolal. AEST woskmasakip asd msdecial. Wily
sulll oo u Bol with beds mod patterne or singly. & Hare Chanee o bulll
TOUE DA e OF fhn lo el ms & siakk NEry emgins.

o Erf B willosd any eapense.  Fred, o#f

iU
riln ak onee for prices fo I raabim o Pissass—seni for ig—it will interesk

I.- P n*‘l 'I_ n}" ms I-FJD! m,m .l.i'ﬂih rhl'.l.lllﬂ. w. and |IIlI:_rII-\.'|. Lo .!:::n;u AUTINA AFFLLANGCE @4, Dopl 3, k1L Walnnk

Fireal, Hanses CHF,
L=

STAR SPRAYING MACHINES || [ POSTAL SCALE $1-%

Tells at a glance poatags 1n copts oo all mail

For Whitewnshing, Painting, matter, Onpeeity, 1 peand by half sonees, 3§
Spraying of Insecticddes, bEic. |I||'|'tl.tl| hlr.';hl_.u EI:'_“I. dlll'l'ﬂl;.hl! ﬂ.ﬂlﬂl];lhiﬁll. \1-'lr:.|=
14 DIFFERENT STYLES AND SIFES, I""' Eb"""‘]"" i N '.'i'l': l'i-:’:l. dl“i;"l
Wille for Prices ad Gatalogae “M™ .ﬁ-:":"[fm:&f?%sri“' 1 ?Jl:%;fﬂ""'lﬁ":l th

B iz P, Ehioawling PH,

S.I]-E “15‘5 w““&. Sale Nannlactorers, FELAOUEE SCALE & ﬁi‘ﬂ-
I2-14 8. Jefferson Btreet, Chicage. F1-413 Ohla Btret, GiifoaGo

T “NULITE” | 7%
'H'AFHH LAHFS el fur

enialogua mod ; ia 1 Penlimeizr wide, | el

| Lee | s Velume is 1 Usbls Uemilmeier, s Wel [
rorsone, s an S () pi R T G R
Wall Larnps, Chandtlisrs, “'""-1-"'“‘|: 100 Candls Eagisad: 4 Kxy to the Matric Bpstem.™ A onlqus sssirale,
Torer eab: hiaes ORE DERT feks. M Smols, :rﬂu;hnil]h millimetors. Turaiuabic b Busisem ms, Beito-
Nofdor. dbeslataly safa. THEY SELL AT st Wk prcbale. Pavi-paiM 1% K7 BAFL SF Uhs Warkl s 5 seaite
CHICASD SOLAR LIGHT €O, 6 River 5L, CHICAGD THE LUFKIN RULE CO. SAGINMAW MICHUS A

| 25c. BOOKS 250, | By e i oe w2 oo

poat
E'EETEIE-' OAR LIOHTING. How to install elestrie
H'HFLT“": iDllu:_:l'l.lﬂ.ulnfludlng' l.'hiljl.l.m Bpurk u.ul:=
s mulilple Eystems for 1 \ L 0
| ELECTRICITT. muo stuts o, sad yo taws o be- | EIUELS UL, Dbt A, e e i
eratlon and Aow, Ohm's Iow, galvaolsm, magoetisim, H‘,I:?r Hn?fh‘l 101 pages, 57 ille=trations, paper.
Inductlon, prineiples of dyoemos apd motors, nl.rlnﬂi TH'ZETH-:;'.“ GUIi'ﬂTI"FE-. slmply explaimed. A frst lo-

with explanations of simple mathematics as ap ;
to eleetrios] ecnlenlatioes. By N, [ Schoebler, 'Ith troduction to fhe study of the locomotive engine, thelr

ﬁla:-:rln‘lnll fllustretions and 6 tobles. 25 cents, post- gg:‘:;':'-.I::'.I""QA"'E;‘]‘IL'-TrHTE:JNFIEEEIE;.N:-:HH ltp:mrt cates
= WOODWORE JOINTE. How to make snd whers fu
DRY BATTERIEE, A prectien]l bhoodbook on the !

designing, filling and fnishing of dry botteries, with [ $5 them: Iaclodlag mortlee and femon Jolnts

tahles, for nutomobiles, g engine. medicel and coil I;:fl_" ;J";:L"””J"I"'*‘ ﬁl?ﬁ;;ﬂgtl:n].q:'ﬂrtfnigﬁw "I'“t'"

work, electrle belle, alarms, telephones, experimentis,
mnd nll purpesses reguiclog ul first-rafe batiery. Fully ?:l’:nﬁ?g editka, 101 paped, 178 Illustrations. m“*

flhustrsted with 30 orlgipal drawings. 23 cent#, post- EMALL ELECTRICAL MEAEURING INETRT.

poid. MENTE, deserlhlng the makl i iEEln £ the dIf
ELECTRICAL CIRCTITE AND DIAGRAMS. Deing + e e = L = .
n selecilon of ITLE:IMI ujl-i:u-da!e r_||||-:l pruﬂl-lml ?u- ﬂfﬂm Inatruments, fully [llasirated, ==’;r'n"tlﬂﬂu post-
grams for insialling oonopciators. alares, B, ®lec- :
irle gns llehiing, telepbones, elecirle power llght HI:-I\! “IEE;E wrgnugﬁ TﬂEI%El AN Tﬂd'EIEA'l]'EEﬂ{m&
wirfng clrewlts. imlsction  oolls, @o2 engiloe  Lpniters, Hrnr:'l e W :}ﬁglr ﬁ:;nnﬁuh:ﬂn ™ mlgmnwri:
g;;:?:::]zr :.u.‘dw T_u:?:':' F'_:-""u::':“ wlodlagd. By K. IL Ing and model meklng. Illusicsted. 28 cents. post-
ELECTRIC HELLE AND ALARME, Fow to lmstall | Pyye ermp varve =
. Bimply explalned for workin
them. By N. H. Schoelder. incloding bntterles. wive | o ois St e ranta, posipald,

and whrine. clrenits, pushes, hells. barglar  alarms, TIAGEAM OF CORITSS ENMGINE. A large engrav-
blgh nod Jow wnter nlnrms, fice alarms. thermostats, ine civine n bneitndinn] seetion of thp Carll3R DEEIRS
nurunelators. and the locating and remedying of fanlta. eviinder. showing rolstlve positisas of Ghe pintoms,
With 86 orlginal dinerams. 25 cente. postpeid. gteam valves, exhanst valves, apil wreisg plates when
MODEREN FREIMARY B.!.TIFE]EE. Thelr constrae- ent-off takes nlace af :| giroke for each 15 degrees of
tion, wse nnd moloteoeoee, incloding batterbes for tele- | ool ™o cpe Ith .-,|:||_ partienlars.  Heach-rods oo
phones, telegraphs, motore, electric lights, induction pork shafts,  The clrele explained.  Wrist pintes smd
cofls, ‘and for all experimentnl work, By N W | SO0 OR ™ peclanation of fignees, ete.  Printed en
Ectmelder. 4 pages, 65 Qllostratioos.  The hest anld | puner panor, ales 17 Bi. X 19 In, 9 cents, postnasi.
Intest Amerlean book om the subject. 25 cents, post- INDUCTION OOILE. A practleal bhandbook on the
PEXPERIMENTING WITH INDUCTION COTLE. . | jioirocrim and me of ehock and apark csfla ith 55

14],
8. Worrle. aotkor of “Induction Codls and Cofl Bink- JOINT THG n“r“.r:'l himta Tor heglemers In
ing." A mnst instroctive 1itle book. foll of practlenl ]
anidl interesting expecimente, folly expinieed In plaln Plumbing. Folly finatrated. 35 cents, peaipald.
Tanzmapge with nomertas hinte nnid sngreeationa for even-

Ing emtertninmenta, Arranged  mander  the  fellawing

:F.Hidl"‘F !1}1'rml}:|r"||un:“h'T'h= ITEHH'I'IEn{"ﬂ!'! Hllllmh:ll-ﬂ PDPI-JLAR MECHJ’LNIES

‘ol SEperiments w ~RFEE £#rER 1] i

Vocunm: Induction sed Wireless Telegraphy, with | 225 Washington St., = CHICAGO
T e ————
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Untold

for Man, Woman
and Child
Beborn iz the wonder-

ful, pew invention that
E‘t:ﬂ.lght?nu round ehonlid-
ers without u.]:umml'prl. O
gtoppage of eirculation.
lP nids the chest 2

tn & md-uea positively
‘-E\-“hng |ung tmuh]-l}
ﬁ;um}mpallmg deep
s breathing.
HEDLE WOFRN PGS OF FAKT WIRE It increases the height
J— by etraightening np the
body.

Eeborn gives woman &
nmlnrmng figure ‘F-"lth ﬂT

ace of corse
1.'|-:|1. :;:utt.hm.rmahuitht‘ul
effects,

It gives to man that
erect, commanding ap-
pu:-.u.ranmt.huamm]:ruhlm
a8 yn:runpl energetic and
Exl

It traine boys and girls

to grow into graceful
-p.-r:]ﬁpm rtiok amn
healthful men and
WO

s
Get Heborn to-day and
feal reborn LOmMOFTOW,

Correct Carriage is the
Secret, of Youth, Health
and Beawty.

Round Shoulders are a Characteristic
of Old Ade

Introduciory Offer

Until further notice our 2 REBORN
will be sold at our store by mail pre=
paid for 1.00. Money promptly re-
funded if REBORN does not do all that
we claim for it, provided you return it
within 3 days in good condition. In
ordering state waist and chest mea-
gure - not bust - and whethar male or

famale. Dept. P. Price; $1.00
= =——

FREE BOOKLET
REBORN CO.,, 10-12 W. 224 5. NEW YORK

Health

Grow Mushrums

For Big and Quick Profits.
Small Capital to Stark A Safe Business.
L am the largest grower in Amerlea, Ten voars
oxperience anablas me to give practicsal instroe-
tlon o the buslness warth many dallars be you,
No matter what your socapation 15 or whora
yuid iura boeated, hera 18 an opportunity b0 nequirs
athorongh knowledee of this paying business,
Bomdl for Fees Rook giving partieolars and 1n.
formation, how to start, cost, ete, Addreas
JACHSON MUSHRODM FARM
3288 N. Western Bvanue, Chicago, 1N,

(Conclwded from page 1203

“Fhiy wse of the ‘parbor® matcl, s, In fact, all otker
matchies exeept thg ‘safely,” ®hoald e discmtimosd asd
prakiblited by lew. Thia wouald Ba no hardship 1o the
nzers of e manufaciueers, Becanze the “safery’ matches,
which cam De lighted omly by relibing {heen 0B the box o
& Epecial place peepared for fhat IFpose, afe made Oon
that same mochine, anill at pracibeally the samp ﬂ'l.l_'[ as
ather maiehes, Tha gxclusive u=¢ of (he ‘rafat mnteh
wornldl mot anly lersen the e Boes aiid Pedisce ﬁ;rrr_- {m=ur:
amce premlum rates aboust 10 per cent, but It wonld slss
gerve 00 keep doog casioge, windows and faornfiare afl
around the house froee from the ugly lookipe scrateh stalms
of the ordinary match. Amd po mateh should he used the
woed of which 2 not imprégnated or sacaraied wiih @
sallne acld or oiber solotion o prevent the formatbon of
o glowing coal following combustbon.

“Thit leghelntures now In ecsslon in esevers] states ape
gonsldecing the advisablliiy of proldbliting the use of any
afher Lot ihe “safelty” matebes™"

R

WELDING COPFEER AND BRASE TO BTEEL.—ime nr
the Inrge siec]l eompenles in Pliishurg hoas  geefecied
process of weldlng coppsr nmil hrmss to =teel, "Fl.u:- n:-ﬁa-u.u
nuruir-tl: In taking & Bkt of steel and wolding 1I|mu'|r|.

.;l.ll‘\-l"i" m!' mup-:*r or hrass of the propoetionate ihickness
h"lllll o beaf o the sheet when Onkbhed. & FpeF
HI:'Iillat. |||E Isillet I8 Begied amil melled B ot aame
nkpBneEs &F copper oF LegsR gheets oane polled,  The proof
of the welding |8 the Tast that the twe meiala roll oni-
formly. bearing the relallve pesgoftlon In which  they
starfed In the billet, The company &tais== that since the
process wad perfecled pearly a year age it bas pever fniled
tor make & pecfect weld.

OWES HIE LIFE TO THIED RAIL.—A roling surveyvor,
cmployed by the Northwettern Paclfic Balleoad at Zan
Anselms, Col., fell bepeath the wheels of an eleciriec train
and hod It mot been for the dbird rall woald barve been
rrashicidl to death.  Im his fall be strack the electrieally
chargeid il and the shork threw him botween the rails
where b Iny unddl rescoed by the  comdoctor. The car

pagzeil over him.
] u
Geisha Diamonds

THE LLTEST SCIENTIFIC IHSCOVERY

kL, kling, beantiful, For brilli
'HH; ﬂﬂll the gnrnumn, standing nll test a
urzle experia,  One twentiolh tho Gzpess.
i '!re-c' with privilege of sxaminatiom.
{ For partlealsrs, prices, sto., address

THE . QEES MFQ. & IMFT. CO.
Dwpd 0, 5258 W, Jackson Boul., Chicage, LI,

Plegse Mention Populor Mechamics
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BETWEEN

ana Opp orfunity

—

.‘l!:lil: _F I [-'EJI.H-
NEGTAY NN B
! i T RER

#Hard times™ i the dread of the man who works with his hapds. It & always the waskilled worker
who must feel the brunt of failure. The man whHe Has special Knowledegs i3 alwaps in
demand Wwhether business is good or bad. In “hard times" be 5 the man who isrelied upon
to gbert ruin and lo plan and scheme, #o bring aboot saccess.

IMicing the refent Aeaicial InFer teineald englocess werd bodng advertlsed for while wiskillad worlerd, o Eniekl Gl
iem, were parnding the streots deapaiding sark,

Americs gewes her lodistrisl sapeencey chilefy @0 Lhe machanlen] oagipssr.  YVankon Inpenaley sancd Ineeeot]venesss hinve
T O T T Y b o BN .'\.'ll-l!'\.:l.ll mEchinery 8 supplanting Eeropean, even o Europe; anid Amerlean msthiods e
ravilidanlolng conditlons everywhers,

CYCLOPEDIA OF MECHANICAL ENGINEERING

7 Yolomes, Page Size 7 x 10 inches, 3278 Pages. 2327 Hlostrations, Dingrama, Plates,
Formulss, etc, Bound in Half Red Moroceo.

Thia Ovelopedin i@ the work of the _J|_||||'r man =chpo]l of O |u:|-:;|||__||| e, W Fellere 1 :-I-l:. represents the hich
rlags charaeter of the Behoal's Lo me @ody iosrociion methode. Our prioters bave differsd us LI extra seta of thoe
firak =didnn (Ebore onre rerobar erderd 81 The mere oot of prodecrtion. We are gie ool leme of The mmerit of il rregt
work, that we will offer dhese )0M sots o flrst purcbasers, ad e cost of pross work, paper s bisdiog, belleving
sy purciaserd will laker Esicamn #lidenis Lo, g el englnsirine Coaraes,

$18.00 insTEAD oF $42.00

FREE FOR EXAMINATION. RESERVE set now. BHanl express pregaid Tor B days” examination, $2Z 1o
be paid within B days and $2 a moenth, We send for books at our expense if not wanted,

Thir hpowledge theat B conialnsd in fhls work meay Be dall that sfands Betosesip vnig gl o gosiml pesicla It
embuling the pecigmilliddys resulis of eeders experlenena im 1l nekrhlne sbnp, Ut ceglines menm, The desfling Fooa,
Llie Tactaory, etc. Sttlicary &ngieeers, shaporosm s perinfend=nim, fefiiiaen aml mochinkets, foapdrymmesn, Lron ang
g vel workers, heflor nmeakers, sutsmobiliste, ras anld ol engioneers aod ms-prodacer opecators, shest melal workers,
draf'amem, #to., w1l find in 18 Uhe foidins of sl sanesmnisnl

I addiffun ko being #6 AnthorTbmilvs pefarcaen work adeqi@te oot The abegpdinds of e et W
workman ansd even the fechnpleally traipsd exp tlie fyclopedla 8 mbinlraldy adaptss] @ e nesds of €

< @il the e=lf1au jrrsctlenl  Eiamn. It 1 [OIELTE il s ¢ hankesl om bneeEl
v adlition W : the very Iuiest § ] I I 1 (HE} [ W omnd md
_heavy tech 1 Emil  mathemat Tl ! . vkl skl
g elegr mnil aipaplsy The Treabmet [ i 12 and the FEniii] KilsT convemi=mnk
i |-| o earry tha peader ‘..rn il Dy 4mAy '|1|||| H fur | mal -.r & Of toxE fdstiohs
are bogerfed sl frequent Intoryvals, Lhita g bl g thi advaplizes of & 1 %l |-I_HI1_ i 0 Faferenes wark

TABLE OF CONTENTS

'I'IZI.' :|'|'| Tdpe—MNolorriven Shwjs - 51 Lighing —Fong
infapfures of s mrel S II h Hi 1 bbee! —Flaws In Lasbingps—2
Making & Marhie -'. The | iroEmn ;  Pakter Malkieg Fruandr
Hearu g ' - '4.-' i P ' 1l oF  Peallese — TEg
1 ' I ' T in Bl Tkt

Vg e

rakers —Sheat

niesl |lr|..l.|I| I.l Lrpant .l |||I|—- w2 hl i I.-.--.l Tie

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO

Please Wenlion I-'rrplr!n;lr MNechories
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Practical

Mechanical Books
25¢c Per Copy

ELECTRICAL CIRCUITE AND DIAGHAME. Heing
a elecilon of orlgioal up-fe-date and preactbesl dine
grame [or lpstalling anpmienciators, slafme, bells, obee:
trle gas Nlghting. elephoses, electrie power Lght sp<
wiring elreuits,  foductbon oodle, ges englne  igniters,
drnamsiz  aml mestore, armature wimslings, By N, H.
Hebnedder, 25 cents,  posipald.

ELECTRIC BELLS A ALARNE, IHew io [nstall
them. By N, L Schoebder.  loeluding battecies, wire
amnd wirlng, eclceolts, pashes, bells, burglar  alaroE

high and low waisr slarme, fre alarms, thermostais,
annunelstors, and the locating and remedring of faulis
Wihth Nl origlnal llagrams. 25 cenis, posipaid.
MODEEN PRIMARY BATTERIEE, Thelr construe-
thn, o ard  mainiesanee,  Ineloding  hatterles  for
leleplones, telegraphis, wolofs, eleciric lights, Imdoe-
{hen enfle, @l foF =il rll.l,nr!'illl.flnlll work. By N
Belineliler, 04 pages, L5 illuscratlomz, The hest H:I1Ii
Intest Amerlcan 1H.H.lk o the subject, 25 cenis, post-

bl

ELECTRICITY. The study of, amd 118 laws [of Tee-
ginners, evmprising the laws uf eleeiric curpent gEem-
eratlon sl flow, l:ll.l.lu.u lnw, galvambismn, magnetlsm,
indlaction, |||.'I:|u'l||]|.'r| d_'.':lmmnu aml motors, wiring,
wlth explanations of .ﬂmplr mathemntbes as ""ZEI,IEI"']
to eleetrienl enlenlntloms. By N, I Schoelder, ith
ES orlglnel Dlosteetions and 6 tolbes. 25 cents, post-
alil.
. EXPERIMENTING WITH INDUCTION COILB. 0T.
d. Norrie, mathor of “Induoctlom Colls anpd Coll Mak-
inz." A mest instroctive litbe bouk, foll of practical
nnd interesiing  experiments, fally explaised o plain
Inmgunge with muomerous bints and sugpestlone for cven-
ing  enterinininents= Arranged  wmder  the  Tollowing
Eending=:  Iofrodoetion: The Handling of Rukimkord
Coll;  Bxperiments  with  2parks; it In ihe
Varuam;  Imluction aml Wireless Telegraphy, Wik
14 original (llustratlons. [In the press.] 25 cenfs,

WS

. IEEEI‘HIE GAS LIGHTING., [How to Ineinll slecirio
gne dgnlting apparaivs, imclwllag the Jemp #park and
multiple syefeous for all pirpeses,  A&lso the cafe dnl
gelectlon of suitable Battecies, wiring and repalss, Ry

H. % Nogrle. 101 poages, 57T llustratlons, paper, 25
cemin,  postpaiid.
THE LOCOMOTIVE. simply explained. A first In-

troduetlon o the study of the lomomotlve engine, theie
deslgns, comstruction amld epectbon. with a slafl éalo-
chism, and B35 llusiEatlonk, 30 cemta, poatpald,

WOOD'WORE JOINTS. How to make and where ia
nee them: Inclulimg moriise amd  feson Jointe, Tap
folmts, dovednil Joinds, glee Joinis and scearfing §olmes,
With m chopter om clrealar wosdwork, pevised aml
emlarged editlon, 100 pages. 178 [Nestratiois. 25 cenis,
postprid.

T BATTERIES, |i||.'uu1lcu.|: handbook om L
deslgning, flling aml ﬁI1|H|I mg of dry bBattecles, with
takbles, cor actomobdles, g enghne, medioal s eofl
worke, electrie bells, alarms  (elephopes, oxpeflmenrs,
and all puirpeseds Fegaleling a Ge-Fale Eaitery.  Filly
fitustrated with 90 ofiglial deawings, 25 genis, posl-

pa .

BMALL ELECTRICAL MEAEURING INSTEU-
MENT3. describling the making and unslng of the 100
ferent fmelrumentd, Tally illosieated. 20 fends,  pees.

Il
WH’ETAL WORKING TOOLSE AND THEIR UEES A
Hpmiltsok for Yonng Engineers  amd  Appreniices
SBlhow=E how 10 aee slmpbe teol2 regniesd In metal wnoek-
h|p|:'|] wimd mmle]l making., llostraned, 25 ¢cenfs, osi-
pald,

DIAGRAM OF CORLIEE ENGINE., A large engmv-
Ing plving a lengltudinal sectlon of the Corlirs englne
exlimler, showing relatlve  positions of dhe  pleton,
steam. valves,

pub-of fakes ploee ot % stroke for epch 15 degrees of

the olrfle. Witk foll parctieolars, Reach-rode nmd
rock shafis. The eclrebe expinioed. Wrist plate=s amd
eecentrice. Explomatlem of flgures, ete. Printed on

heny !Im 1I I11 x 10 in. 25 cemte. postpaild,
[H‘BEHGFH B, & |'lr|'|.f'|:Il'lII btk om  the
eomEtruedlon n11|l ||H-r' ul’ ghork nnd epark cofle. With 15

llp=trnthome. 295 ecemiz,  posdpadd.
JOINT WIPING., PProctiesl himte for beginners in

et this Free Book

Telling How Olhers Made

$1400.00 5w
Profit =5

tug
at ﬂlﬂmllunﬂ. l:':i'.:.m. |q||;-¢|
B, 'nrks, I-'1-:n|=|| ani flssorie all
OTET I:he-'m:rld. with “Empire™ Cam
Flosa Machimm, Prosiden :I-ll Feasr In
Juet the time, Unl;[;ru-l.l]i;-m needeg
I:IHI.'IIIJ' PInce peopbe Emeel.  Ne gxporis
Tl TLE il PV — nl'rrrH?l_-II in & few
Iil-.'-l- WElte forday for hook skowlsg
whal ethers pre dodng with

I:]II]III'E hﬂﬂhtne-

Htart at omce. Work only part of
time. Quickiy msken o l5ttle ordinary gromeey
Inla Candy Fioss Mllsg big peckepes

I:I'ltlﬂ‘tll.l B pulness, Bells om stz

i'ml!ll.l ﬂ'!'jlui'r"\-u. 1-'r'LII pay you Lo
wEiLh today for B g

{'-lll:' Flm Hl-:lht

"Ih.

“FUTEH—DON'T ENOCE."
Opon o door T saw & slgn:
1 erled, “A mengtn, anil E0"8 mlngl™
A wiser thing 1 never saw—
No Median or Perslan law
Bhogld e more righlly enforoesd
Than (his, from verbinge divoroed,
Ita logle's fiem aR sny bock—
“Pesh—don"t koovk."
"Twas elmply meeant to golde the hand
Of fhaee wwho wished 1o sl of sfand
Wihtkln rhe apakspming deor
= Thia welght of sefimoney that bore
"Twas mever mepnt 1o teach of preach,
Hut Just {0 place In easr reach
The ear of him who |Iﬁ:|.|t i plock—
“Pash—don't knock.*®

Hut whnt s goide for Jife was thet—
Birvng, philvsophlcal and pat;
ow pafe n chart for yon nnd me
T'uh.l]u erulelmg o'er life"s restless song
Push, mlwars push, with goal En view,
a't Emork-—arvold fhe hamneer erow:
This rule will save you many a shick—
“Puash—don'y knock,'"
When om that door T see the slan,
I Eny, “‘(ipemt nenfino, vou are mipe )"
No sironger sernson ever fell
From hamam lip=; o sagpe conld tell
The hothéad youth more pearcly how
T pexil alway kils wvessel's prow;
There &Fe 10 wiser woirds In stock—
“usb—lon't koock."
—Ealtimore Amccican.

TOUNGEST CAPTAIN I)H' ."L'.'H'.!‘.' GREAT
Willlam Malloy, of Sheboygam, has been made a 1'|t1]-
Nedge=ll capfaln at the nge of ®4 vears, amil = the voengest
hedder of sach papers om the Great Lakes., He ol
iin career as a =allor 8 vears sgo oamd Esce ket (i
i#E pesetieally lved on the watier. His enviahle posiflon
= the pesialt of 9 years' hacd work snd hardy stedy,

exhanst valves, lru'l wrlat ylrﬁﬂ wlen I

PROTECT YOUR BLUE PRINTS

From Fire and Dhst

Manofactorars of all kinds of
Dirnughting Koom Furnltore.

Write us for Catalogua

FRITZ & GOELDEL MF&. GO,

99 Alsbems Street  Grand Rapids, Mich.

plumbing. Fully Mustroted. 253 cents, postpald,

POPULAR MECHANICS
=25 Washindton Sireet 1 CHICAGO

HAIR GROWS

when onf Vaeunum Cap 18 iwed 4 faw min-
1rrmﬂ|pllr. Ht_:{u; -lfll‘]llﬁ Efrlsmlﬁl-i%"hl ak

AT, abectriclty, Hiops
faJII rm1 Iy CUres da.udruﬂ' A brin
ni poatal EE

uunm VACUUM CAF CO.
63 Barclay Block, DENVER, COLO,
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The Kiblinger

Motor Buggy
$375.00 and wpwards

Dcahblecyliz-
et mir ooaled
i3 H. F,
Boiid rulbber

e, Willrono

Medel H. hireigh 4
mmud ot @

and will climb stgap hills, Writs for our Agenoy Terms,

W. H. KIBLINGER CO.

Box Mo. 10 AUBURM, IND.

B CHEAP- EEI.I.&BLE P-IJ'H"ER e
Makes vou monay. Tt nl.'-11'||1.'.1|

and
GASOLINE g™
ENGINES -
Simple, .
e kil Pelsme

HirLacal Agents Wa

nked. Write L)
Shelbyville Foundry and Machine 'l'urll..
108 Factory St.. Shelbyville, Indlana, 1. 5. A. .

THE COST OF BUILDING A CEEAMERY. -Dwring the
nast few years thers Lhiave beon ballt o ghe [Tnited States
spvernl thousond  creamsaries, many of which bave becen
sueerssinl from the starg, while othees lave falled sfter
mamihs”  operation, aml &dane  Were  BCVEE EVED

An investipation of (he ereasmery business {8 several
Hiatez Ly the Unlted Boites Department of  Agrbeuliues
has skown fhat the cause of many of e fallores was
dise Tt lnek of & sufleient nember of ows, which sholil
pet T lessd Bhiam 4083, ool (hat otherd Fabfls]l becoaoss of
fmproper organization In e mse of celporalive creamorles,
and  excersive ousl of  ballding sl edquipEnest.

The ot of a bidkllag aloel 28 Ly 48 (1,
from $5060 o B1,400,  dependent 1||:1|1| b Toeality,
gemelrucilon, ol the eosl of material sl labor,

Sochimery  for n hopd-separator  plant, consisting  of
15-hp. bodber, 10-hp. englue, osmbloatlen chormn with a
wapacity of HF Ib. of botier, and Gither necessary spparntus,
will eost approsimotely £1,.26 Maochinery for o wholes
millk plant will cost pbowt 21,85,  Thils equipment will
Bnmdle frooe 1,000 go 1.2 I of budter o doy. I m
refrlgerating mechioe I8 locluded the cost will be from
FliHF 1o F1,0HHF moTe.

The totel ecet of & crepmery would therefure vary from
F20M for & slhple hapd-separator plant without ariifeinl
pifrlzeration, where labor and materlal are ches ta
g2 for & wlobemilk plant including  oretidelal e
felgerntlom and o kiglbr cost of Inbdar &nd maferlsl,

The Departmsent of Agriceliore 18 prepersd fo forpish
FinfoFnig i for the proper organientlon of credansries §ed

will wary
ik

el Tactorbes, ond wpon regoest will sopply plan of
prganlgation, U=t of machimery, and plan for  creanery,
Corped peanlinee slioalil b sildeessel to the Tkaliry THvislos,
1 mie Stuter Departiment of  Agriculture, Washingion,
LA
HM{E ‘:’nUEE INTO A~

il mml] cost Il!r ntlaching the valvaless E HI.E-

This includes bl ports so thaf sorone can Rk

% sbrong, durshle mashine r|| xt whll ||||h whisige

hiils and run for e per mile. Hor sodd =t
o podt, Mol 4 fnebamga fise e Lhine 'I.d I-I.': J.Ill..l.l.l.'h'r
mant cubslog P, ar Motaroyoles s

! Motercyele Equipment Ca.

aialog

!lﬂﬂmn T.

_—
$-'-I-D MOTOR CYCLE

We hawn the largsd ling of Haw and

Teed Motor Cyeles, Faris and Enm_lllll
|n the couniry, al the lowei

macking guaranksed. a mfE

ﬂ-mﬂt and omly #wolosiee Jl-nl-nr

g Uil bhouse o the world. Beaid for

wiie 1808 Cxkalog. eprire & Speciahiy.
Moderm for enidlwny Iﬂl:i.

R. Geer
%ud c-n'f:‘ﬁ mrmlpl

$400
Paco leabout

A Paco Runabout, $400, 4-cycle, 2 cyl-
inder, 10 to J2 H. P., with fine bady.

The auto for salesmen, doctors, grocers,
collectors—in fact, a low-priced practical
Runabout for every convenience.

$250 down, balance on terms of 30
and 60 dayz—notes.

PACO DELIVERY WAGON $500, 2 cylinder,
#-cycle, 18 to 20
H. P. A low priced, practical delivery wagon
for every purpose. Suitable for any Dusiness.
Costs less to maintain than a good horse and
wagon. £300 cash, balance on easy ferms.

Azk us -I:-nt the Paco Surrey.
Complete, $500.
This i our salesman. Aot qiEtck I Intorested.

PIETSCH AUTO & MARINE CO.

ROOM 58, 84 WASHINGTON ST.
CHICAGD, ILL.




A GOOD
MECHANICAL BOOK
FOR BOYS

Price 25 cents

MECHANICS

YOUNG AMERICA

How to Build

BOATE, WATER MOTORS, WIND MILLS, SEARCHLIGHT,
ELECTRIC BURGLAR ALARM. ICE BOAT. WATER |
WICWOLE, CABDE, CAMPS, CLOCKS, FISH:
NG TACKELL KITES, IMITATION
STREET AR LINE, ETC.

The Directions are Plain and Complete

PRICE 25 CENTS

Hrw to Make a Paper Hont—Heow 0 Make & Bareal Hoat—
Hew to Make o Water Wheel—Hoew to Moke Your Chen Fishi og
Tackle—Temporury Camps and Heow to Holld Them—TFer:
manent CUsmps and How l-t- Haild Them — How to Buodld
Wi Im%ﬁ:l’.nu ﬂtl{:‘: LHII!' |1LH‘EEI '||i“l!|".lli| i \'I:E'l.lll'll:l"llﬂ-

e L Nln E |.|:|J.11.|r|u mbil—Hemw o Hodlil an
]ai.lg;u.t—a. !'il-l:l'rl.'lr nr Alorm—A Mechanfcsl ¥estrllogniss
and How o M oW 1o Make ll:'ll'n'nbﬂlm kigg Cakisint—
Hanewing [y H.ltll_-lrlllu—'ﬂ'-u. H'ék Watar tivps—How b
Mpko "Ant qnu'ﬂlm & from Ei nie Moterin L-ul:l:-l.-rlng
B I!'Inn:h:]]:.IH & “ .]i'k"' l.rl"ﬁ ﬂr:lil] e 1'_I-ma. r,u- :l

wrer—Homr 40 Maks s Trop for rp—

Hn'l:u n Equ.E Hearohlght—E | tea nl: H:Jl !I.O'l
tiv Makn Them .'lu‘}lPl.ihl.le; Haow rnlm.ﬂlﬂ.ll. IrnE
Wnri,—ﬂmumun.hl wdn] (lanrds !'l;rr IW—“IM
to Moke I:I.Pl'l:\l]:ltl :Inn: ‘i-eihlr:ll'—]ii:\-!' L i.n u.u-r Teles
mm—]-ln[ e Papor Hallooss—How to Mako o Hecto-

?ﬂ lrl&l Hnﬂ Uhranments N I'HEI Birzola
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Telegraphy Self- Tauéht

Why monay to Behoals of Tabo by whan
FouOL uan“l{:tmt yoursell at homs? . l}ur-n
soif for & paying positlon, there Is &
t-mm'll:huu. Get buay. Writa I'-ur[uJI pirl:l{:uhn

of my aystar.

DISEESON TELEGRAPHY
Room 52 Awditorivm Ofice Bidg,, Chicago, lllinols

WHY

COLLEGE Tﬂ 1,Em B“'HE'E.EEHHE

WHEN I WILL MAEKE A FIRST-CLASS
MK=KEEPER OF YOU AT
YOUR OWN HOME
L. MRS b 10 RTUND a0mY, P
EvErrweses, Fezr Placsd papil Masch 1T st § 0 WesnLy,

Frwsrs | caw resre YOU, 7oa8  Havs #,288 TESTIMONTALS,
EAVE TAIIS AND WRITE.
ROON B3, 1118 BROAD-

J. H. GRODWIN, Expert decotunt, — way, NEW Tomk

NEW BOOKS

TINPLATE WORHE. Edited by Paul M. Hasluek. Cloth;
III'I_I'DHI.' 16 pp.  Friee, 50 cemts,  David McEay, Phils-
Adelphing

oG TD

ECRAFEOOK OF ELEMENTARY MATHEMATICS, By
Wim., F. White, Ph. Ir.  FPriee, $Lo0, & eslbection of
Fasnre, Hecrentbons amdl Nofes apes mathematical themes,
buat dealt with in that &y and haisored sivle which
mastery 1= abls’ 1o lll-tl[j1 even In snch dry flelds s those
of mathematics, The Upen Cowrt Pob. Co., Chloago.

ELEOCTRICAL EATLROADING AS APPLIED TO ETEAM
RAILWAYS. Ry Svdoey Axlmer-Bmall, Lesther: [
HID pp. Frles, FRLO0O. A ok pRlacipally for mallrosd men
wha are oF may sonse day b §n coptaet with electrieal
machinery amld spparplios isstalled on stenm roads. F, J.
Irrake & Co., Chicago.

THE HILL EKINK BOOKS comprise a wet of fem volumes
on thr  followlmg brapchics of @ mechanbes: el Preas
Eimk=, PPattern Anking ERinks, Press Tool Klnks, Serew
Machime Hinks, Repalr Kinks, AMilsg Machine Kinks,
Herew Thread Kinks, Dreawlng Room Kinks, Toolmakers'
Kkks, Tk and Flaxtere Kinks., The bwoks rapege from B8
L] |ﬂ] |'|L‘ af fharonghly '|I|'ll'1|l'|-|1 i Eir, ]"|-'|l;'-|;'I o renis
eatl. HIll Publlzlilng Co., XNew York Clty.

HYDRATLIC ENGINEERING. TRy Gardser T, TR,
E, E. 130 pp., 805 [Has, 38 faldes of hpdraolle effect,
Frice $4.00. Inelaides measurement of sireama, Bow  of
water In plpes or condolte, horsepowee of falling water,
turilne and impact waier-whecls, wave-motors, oenirifugal,
reclprocating and alr-lft ponmps, ¢ic.  The Norman W,
Henley Pub, Co,, New York,

CONVERSATIONS 0¥ ELECTRICITY. By Jeseph 0O,
Beamch. First part; 252 pp, 105 1ilns, Priee £200, An
elementary work wrltfen expressly for éngloeers and sin-
demts, deslpned to familarks aoe with the principles of
eleetricity before faking up thele application. Treats of
peneration of both dlrect sl aliesnaling cofrents, paving
especial nttention 1o the latter, The dlablgoe form of dis-
cusslon I8 wsed, Rapd, Me¥Nally & Co,, Chleago and New

Yok,

TELEFHONE CONBTRUCTION, Installation, Wirlng,
Operathm  aml  Malntenanes. Hry W, H. BRad«liffe naml
H. . Cashing, Je,, 180 pp., 125 fllus.  Price §10HE  The
‘«:-:-rl:nn:n W, Henley Palk. Co,, New York.
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at vour own homa In spere fime.  $565.00 80
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. How to perfect inventioms,

3. The first step to take in
getting a patent,

4. How to protect himself from
parties who might steal his
invention before he can get &
patent

_ Bow to find out what patents
have been granted on ilnven-
tions like his, or intended
for the =zame purpose.

§. How much it costs to get a
patent,

7. How long it takes to get a
patent,

. What protection a patent is,

g. Eow he can sell his patent
after he obtains it

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

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

. Where and at what EXPENEE he
can have models or experl-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

BUREALU,
Chicago, Il

133

ATENTS PROCURED
OR NO FEE CHARGED

AMPHLET FREE

ROMPTNESS ASSURED

WRITE US IF YOO WANT RESULTE

Raaim 40. Ernderasd by 50 Mamters of Congreas

MODELS

EXPERIMENTAL AND ELECTRICAL WORK

Invontiona Desigoed and Peeloclsal
High Cless Exhibic and Worklng Modelbs

Mol Supples, JIntderns, THes, Tools, Gaprs
Writo for Catalog,

WAGNER MODEL WORKS, Office & Warks, 9 Mohewk 5t., Chicago

181 PATENTE S50LD IN ONE WEEK.—Fatenis om the
following loveptlses were BEeimd in one week o Investors
nrdl momulactufers, o= =kiws by thie records of the Eatent
llew.  The consideratbn recelved by the Inveniors varbesd
feorin o Eomdna] sum op o F100MHL sl the =ales wern
maile Before  the patents were  fsamiidl In Aome {¢aped
royalties pre Lo b2 paid oo the oventors,

Antomatic Shot-0f Valve Bwinglng Beaflolils

Wire [Esaleios Chaln Making Macliis
Furm Gate Machine for Applyiog Tape
Heaintanee Unlt Electroplating Apparatus

Tidpedor for Looms Talking Machins
Fertillzor Disirihatee Trrop Elammer
Al iphoins Elecdrie Furpnice

Alternnilng Coreent Hegaletor Yorn Biplonnlng Machlne
Troctlsn YWheel CanveEne

liepeating Firearm Byl Bpring

liessw lng Pross Telephose Syalein

Tiel1l Fosmi Brons GorsEra loF

Vapar Eleotrle Apparntus {21 Manhaole Covpr

Mall Beag Catehing Apparatusd Hydeaiille hotor

Setls] of Pesiduckng Glass Flezihle Bpsut

Taveap-Teal Rimder Electrie Furnaos

Valve for Flushing Tanks Graplophone Clock

Sinker foF Fighiee Tasklno Amalgnmator

Fepell Hox Bedlal Dirills

Electrieml Swlitch Nall Mechine

{lothes Pln Marhines for Capplng Bodtles
[ep (Cronm Freemer Wknidow

Panpmatle Valve fins Frodoeer

Dirawnr foe Flling Cascs Rorlng AMaching

Fripse [T {81 Hioese Thtnebr

Elecipls Motor Condroller RFa AT e

Telophns: Instrumont

Mowkng Machins

Apparatias for IHstiling Wood
Tser Lawk
Flnx Treatloe Machips

Tiing Machise
Procear for Making Lithoe
phone

{Coatisual on page 1.

A MONEY MAKER .s

THE APOLLO LAWN SWEEPER

Fweaps Iawns, welks, wbi., liks carpel swveapes
provesps corpeds. e Toers wp et gpross, lemves, stheks, pnpser,
@il IEer, A for doss wock of three mon with e Peopls slop io
weateh 1 Shon gaeive, sell fen. A gennis” Froflis lnrge, Exclo-
sive jerpibary. Boaxperiencs reguired,

Write Today fer Tereitory and Sales Plan.
THE OREENE MFO. C0O,, Dept. B-46, Springfield, Ohis

“nmadhlng new.

INVENTIONS

PERFEGTED

l'ools &iul
1Selaint

g cmm gtk all Rimds af Eliicait Dars,
Hpecial Ml ¥, Lhy Conbract YWoork wnad imnie
Acttieles inoall nieials,

NATIONAL STAMPING and ELECTRIC WORKS

153158 5. Jeflersom 5t CHICAGD
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134
SECURED PROMPTLY and with special
PATENTS e St
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Cansaltation Free. Mo charge for opinion as to the patestability and Commereial Value of lavestors' Ideas.
HIGHEST REFERENGCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Conbests
Patent Suits Conducted in All States

REFERENUES:—Globo Machine and Btamping Co., Murray Engloesring Cao,, Morgnn Machins and Englesering Co.,
Berkshiro Specialty Co., Blewart Window Slade Co,, Macon Shear Co., Acmne Canopy Co., Lippencott Peocll Em Ball
'I'Irﬁ.ﬁ.ﬁ:h‘:la.ll.u_uu Amneries, ks h[ll.nl.:II'B-l.‘-tll.HI]ls".'l:l.. Hy-Froduets Co., Alabamia Ao Co., Metboonl Offset Co., Antl-
gaptie Bupply Co., Kichmond Eleotric Co., Raillway Bufface Contact Bopplles (o, Natlonal Electric Works,

Mr, Parker on Movember 1, 1904, after having boon & membsor of the Examining Corps of the U, 3, Patant Ofles for
ovar Ove Feirs, roslgned his position as Examiner to take up the practico of Patent Law.

Address 210 Dietz Building B WASHINGTON, D. C.

PATENTS that PROTECT=- T PROTECT YOUR IDEAS
ior 3 hao riaveniars m on recalph of Geis. w | —

R.5.&£A. B.LACEY, Waghington,D.0.  Estab. 1868, PITE"T Illfﬂﬂt"}" in ill"r'HI_ltiUl'iE-.
Correspondence Confidential, Patent ad-
vertised free.

MILO B. STEVENS X GO., Estab. 1564
B Wa glve you prRo0oF of the money palfue of tha B85 14tk Strest, Washington, D, C.

patenis we procura,—L., & L.
Brhehas ol Chioago, Clevelomd, Dedrodd.

F— - —
PATENTS TgEr avenion. s >

MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers

WASHINGTON, D. C. Established 47 Yeoars lllastrated Boolilet on application

REFEREROES: R, F. Avery & Sona, Lodleeille, Ev.: MeClave.Trooks O, Beranton, Pa.; Eteber Mechine Co., Utlea, K. ¥.§
i, KMew Work CliF; Larkin CMIHPI:;"EI Euffala, N, ¥.; Thomas Engineer.
1

Lockport Gilasa Cou, Lockpert, B, 1. Hardmen, Feck & O
gy (o, Allentown, Fa.; BEasdolph Faper Box Oo,. Richmomsd, Va.7 Tenver dias and Flectr

oiherd. Terma Madorats, [ BE CAREFUL IN THE SELEGTION E}'#ririiﬂiwﬂ%rfﬁyﬁqfla ot
Lo - == B s e —_
[ A TR
PATENTS || fgz=nenmes
‘.' ‘ i \'unll:n-:"lkﬂ: ﬁ#ﬂi-.l.n

[i=" To d “% L
ik bk . ¥ How o
e |!|1."-I154‘:=:I.¥;t. E\rﬂ.lflllll:lu.[h il:!l!c E E:
f| repurt s b putentability. Woddvistis your
paZent for sale 35 cUr SX[HN5S
Fatent Obtained or Fos Eeturned,

CHANDLEE & CHANDLEE, Pabead Ati"ys,
Erdaldishid 15 yamiei )

930 F. Street, Washington, D.C. |

Oaraful attentlon glven to v atlon of basinees befors
tha patent oflics, Fatents procared and oo sy lorney Tee called
Tor nntil patent is allowel. jﬂm sIporlance.) Writo
for *Inventor's Golds.”™ Addeesa

Franklin H. Hough
Washingion Loan = Trust Bldg., Washington,D. C.

T E NTS GUARANTEED. PATENTS SECURED OR FEE RETURNED.

Send meoded oF #eteh for fres report a8 to Patentability, Send for finest publications evep .
sned for froe distribntion “AOW T ORTAIN A PATENT,” with 100 MECHARICAL MOVEMENTS lllastrsted and
Iﬂ.ﬂr:lhud, and WHAT TO INVENT,™ coptainieg valusble LIST OF INVENTIONS WANTEL,

ONE MILLION DOLLARS £55. 55 Szietn cgm for otbor. Paaot sdvorsed ot
EVANS, WILKENS & CO., 6135 F Sireet, WASHINGTON, D. C.

T L - = s T ——

SRS

Drawing 5125 to $250 menthly require more than Schoolroom Knowledge.
As Chicf Draftsman of Eng'g firm [ know exactly the Quality and Quantity
of experience and prectical training yow must have, and will prepare you
in few months bome imstructions for mbove paying positions, which | fu
free anywhere.
Complete Highest Grade Drawing Outfit, everything included, with Ger-
man Silver Set of Tools, value $13.85, FREE next ten Days.

Address, CHIEF DRAFTSMAN, Div. 19, ENG'S EQUIP'T C0., Inc., Chicago
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“U.S.LETTERS PATENT"

is the name o our bool giving full in-
formation in patent matters. Our other
publications give a list of suggestions to
inventors and a history of successful

inventions.
THESE BOOKS MAILED FREE

WRITE FOR THEM

IF YOU HAVE AN INVENTION
send us a shetch and description of it
and we will forward our opinion as to its

patentability without charge.
We refund the fees if we fail to obtain
a patent.

We advertise the patents of our clients
for sale free, and give other wvaluable
assistance.

WOODWARD & CHANDLEE,

REGISTERED ATTORNEYS
1255 F STREET, WASHINGTON, D. C.

When You Want Anything and
Don’t Know Where to Find It,

(0ot D] Troan [ S

Baling I'mess Laoom Temple

Anomokile Frome Carriege for Typewrlter

Milk Cesder Ribhon Mechanism for Trpe- Wﬁfﬂ Popular Mechanics.
Fire Extinpuksher WEiter

Eleciric Switchis Comereta AT

{arm |"|:n|||l| P 1* o

Hydreeprk=sn Lamp [stele Cap

METAL SPECIALTIES
MANUFACTURING CO,, Inc.

Ddepn, Towls, Mietal SErmpings, Sorew Miachine Wark
il:d4 Wenl Randsiph Biresi, Chicugs, 1L L

Clithes [resaing Blachine
snap Switeh

Rodtls FLHinge Xnaching
Uwrtalin aml Pole Holiler
Wheel Aszsembling Machiee

Arrimpe

Hhatft Packine
Acconnting Applinnee
Elictrle Hipgn
Frictbsn Gearing

Proeess of Maklng Yarn ik Harfoae

E|IH11|—T F“"i]'l sl D | ".'I.'l'.lr"'ullr Sirip

Sratem of Electeleal DETiG- Stenm Rndlniors

F Irlqll?' T Enginesrs" Eroke Volve EPEC I.an. L H ﬁc H I H E.u R. Y
ol il Ele=trle ¥witch r

) rkm:_”mi": Apparatas _“,';:":.m. ;'I:!"Ih." | We design and baild special machinery to

Bilnder Frafse Alr Brake Yalve | order 18 any guastity deasired, Cut geaning.

Flow Clevin Corking Machioe {2} | CRARY MACHINE WORHKS

Harglnr PFroafl SNole
IFnicima e Magleal [helmenest

Weeh Printing Machine
Adiling Mavhlos

Low Water Alarm
Water 2t

KSeeonne Replster

La=t DDemminsirnior

35-41 Indiana Street, Chicago

AMaochine for ‘Tnrodng I_'ll-ld
Provess of Aoking Foreo
] ||||'||I ||III||

o Conlrolling

Valve o .‘i||r!||'ln."'|l R L LA T ) Bra I|r| 1%

[ ||1||1|l.rl un paze L1

DON'T PAY $65 OR MORE FOR
A PATENT ON YOUR INVENTION

MODELS and GEA RS_

INVENTIONS PERFECTED

CATALOGE FREE
UNION MODEL WORKS, 191 South Clark §i., Gk

P

lemgo, 1l

Telmibla Beok o Pa
thosn at how rost,

m!-u FREE. Tells howtopeen
el L aed Wh

DATENTS &

It murh botter to get the oplnton of & prtent expeerg
regarding the practicability and utilgy of vowr de-
vice, Fall partboulars free. Adidress

EAFIN $5.00 A DAY

PATENT EXPFERT Box 406, New Britaln, Conn,
Learn te be nplumber In from 4 806 monfbs, $ 5
O elEy paymenie, For partlenlars sdoieess

BASTER PLUMBEES TEADE SCAMIL 315 LINDELL AYESUE, 5T. LOLNG, B

LEHEH WATGHMAKING

]
nrepl for Prodic. |'.'r'|l-'\vl‘l Mh.-.h ]H’-n_- t:‘l:-
“ 15 ﬂ'{ﬁm Wﬁl af Blosy-M y : ;Fm Hofmad, proffabls labee—Compelant mes slwsre |n demand  We beach i
b, E Lo wll whis brnl;l_-\,. lhﬁl‘ﬁﬂhu if b ESAny fenilhs as i Poerinerly ok pesrs.  Thess away with

O°MEARA & BROCK, Patont Attys.,
#i8@ F. STRCLT.

| .-len- spprankiceship. Moner symaed whila dludyiog.  Positions sstured,
Fand r‘"l'l'l‘llh‘"

WABHINGTON, D. 6. | ST, LOUIS WATCHMAKING SCHOOL, 57, LOUIS, MO.
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e I Protect Your ldea! S———

TWO BOOKS:
- 'ﬂﬁ't“ﬂ " rl;ﬂ"?'llr‘ PJﬁY .ﬁ.l‘ﬂ.l"‘il‘ll?" ﬂr;.l:lil.lu.-l.'l 'Hlnﬂ&
m B our frueiness wi ) 4 tan, L1,
Il“" ety Gl.l.il]E Ty I”"'ﬁ"mz““”i':r%{?:.c J..'.l::]-.-i."rlnllr: III::{I'r--w-n--l."q'-.,

AND sl L, Togna.

TE-Fage “Proel of Gray Lithngraph On,

Farfanes in Palents™ t;-,EF- SPFECIAL OFFEHR: Bapd sketches or model and HNew Vork Cltp, K. Y.
= deseriplion of Invention for FREEE SEARCH of

Farmors Mg O,

“¥hat and How Lo Invent™ Patont Office Hecomds amd 'I'I:-ulirlg.!r. RE L0 patentabidty, Hondolk. Ya.

You will save TIME apd MON

Trade-Marks, C It ; : e
h'hhhnhﬁ-:“ e F Mltfm‘ﬂ-]u, Torwa,
“.E" Experi—FPrompt Services. Highest Relereaces | The Parry Biaibanery Oo,
ADVICE FREE Registered Patent Attoraey | Uklahoma City. Ukl
_— E E FR uﬂmﬁ Patent Lawyer, { Fatent Tl gatsnn) RBaoll Show Priat (o
Correspandence Sollcited L) o 171 F 5I||“I"ﬂl-hll|:‘tm. 0. . i Rigoaruey., L.

PATENTS pBroeery | | wHEN YOU WANT ANYTHING

Wirite lor onr handsome new book. AND DON'T KNOW WHERE TO FIND IT
Full information.

Bevans & Bevans®™ 820 Coloradobids. WRITE POPULAR MECHANICS

WASHINGTON, D, . |

Rejected Cases and
Interference Proceedings

A SPECIALTY

Designs, Trade Marks,
Copyrights, Etc.
EXPERT SERVICE ASSURED

u. S.

or

Canadian

Patents
$25,90

O eroen ™/ THE INDUSTRIAL LAW LEAGUE

fees

170 Broadway, New York

IO | st

o R Al 1ha Biandurd Muchines BOLT or RENTED ANYa

* et | WHENLE ad WEold m P 'R PRICER, glivwing REXTAL

e B S R T AFTLY 8 PEICE.  Bhipped wilth praviiege of
T Tt | L e 5 Wrils for lovssted Catslog I

b OTYPFEWRITERL KRMORICH #0904 LAKE 5T., CRICAH0

S00SMITH PREEMIERS, Ex- |
Erm Npeplal. il makss—prod & new, bg bare

ol | Bt D gning, Ehipped oo spprorsl far frisl, Read sll maked
= e bl Bl 5 per month and allow penk on price.  SEan
roak Carscia s Bimaam lasr.

ROCKWELL-BARNES C0,. 1635 Baldwin Bldy.. Chicage, Tl

Iaduiction Onils; Berandaries; Primarios Oore Irons Vibentors; Bindisg Posts, Tin Foil; Wezed Paper; Rabiber, Oilass, WMics and
nroednin = tn mila and plotes; Megnet \':':lﬂl-; Platinumsm Wire nsd Polpte; Btnpdamls; Magsiats; Oaherors; Daoherers; Telepghons
ivere nmd Tranamitters; Electrolytle Detectors; Mahogany bsses; Belays; Bounders; Complote W {reless Untifs, ote. ete,

Wiz eould Bl many peges §if we listed all tha things we sall

MEW ENGLAND COIL WINDING COMPANY, ATLANTIC, MASS.

Please Wenfion Poeprlar Mochamics
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@ I TEACH ; »
T am the man whe won o Warld's Fiesl Prise o Pea-
tmanskip. By mr now eyebom 1 eon molo o o5 peTt
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n bilinF penmon. weite me for fu

“
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na il & copy of the Hansomecies Joorosl, Inceliss

stamy,
C. W. RANSOM,

3880 Euolid Avenuan; KHANSAS CTTY, MISSOURL

tesch Baraltore Desidnlng, Rod
“::hu:. El::l':r: Hlﬁf'll,w
Dirawing, Water ing and la-
tarior Desoration by makl.
GRAND BEAFIDS
gCHOOL OF DESIGNING,
A. EIREFPATRICE, Instractor,

E44-545 Howseman Bldd. = ¢

Grapd Repids, Mich,

e
= —

{Zontinged from phee 156D

Caltivaior

Hnilway Car Truck
Process of Manofaetariomg Wipalan il
Kitele Asid Thill 2uppart
Karine Boller Clgnretie Mackine
Tralley sHpring Cuebibon
.I'I-I_'!"IIHJ'IJHIH for Molding st Target raciice Alfnchment
for Firearma
Fliild Motor Rlock Slgnal Syafem

Calenlating Machine {4)

Bopsearing FlrenTm (R

Flecisle Brush Elolder

Ppegmaiie Cleaming  Tasil

Droceis for Produciog Man-
R

Lightalng Arrester

Fire Escapw

Bteel Tan

Huse Coupling

Frietien Uluteh

Brstem (or Blopning Cars

Clignr Machine Tnductlesn Maotor Comtrol {2)
Frinting Macline Melding Apparstus
Trolley Whesl i Cnrt (4]
Carenes Bcrubiler Looany (2}
Bethod of Makinzg Chillesd FRottle Cap
Castlngs Alr Hroke
Corn Sheller Tlancs
firgan YVenidieg Machine

Parornmle Tolestops Hailway Pas=enper Car
Lemnl Iailway Semophore (F)

Ebectric Heater Iee Crenm Frecssrt

Manlfelding Lales-Rook Zepew Eye [river

Teheastat Valye for Explosive Englne

Buoclng MEN Flanmer Chock

Electrle Rewording [ostrament Mator 3darter

Cable Eeel loslory

Coples of mny of fhese patents and the nomes i nd-
dressea of the purchasers will Be furndshed uwpon recelpt
of f&n 3¢ stomps. Aaldrese, Tareit Sale TWpt., Fogmlar
AMechanbes Patent Dorean, 225 Was=hingren Bi,, Chicags, 100,

b HIIT!II CYCLE OR LAUNCH

wh BMALL OOET b wadig one of
par Ailwchnbia (hub#ls. & eoms
plote linoof Finsalied Mol aoid
Honph Castings for Hicyela, Aulo-
g Marims or Nislinoarcy. Sand
itainp fof tabaligus,

STEFFEY MFG. CO.
fErard kve. & Mt SE., Philedelphla

LE arn Bricklaying

mnd ern Pram B b B per day,  Ourds “'Il-'i'll'ﬁ
ghomveghly prmsiseal schoel in ATerics Wa Laat
beichlaying anclwively, Lutgs, wall lghied mock-
rorme. Iefirocors aee Ben of whis expecissos in
Bsiekisying amd contracting. Ouly 3 or B monihs
| regmived W mester the irada.  Fodtloss alwors
opea booai gradisies, Themasd greater (has dhe
wapply. Day and evenleg classes, Wrila loday fer
FRETE FLLTETESTED INSINEET. Caioken Boeor or

F3e41 BRIEWLATTNG, TS W, Adams di., Thepd. 1, Chicagn,
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| lBusiness Science Department

Intercontinental

University
WASHINGTON, D. C.

Mg. Justice Davip JI.
Brewer, U. 8. Bupreme
Court; Howx., Martiz A.
Kxarp, Chairman Interstate
Commerce Commisgion ;
Epwarp EvErRETT HALE,
fos. o & Beswes Mombers of the Board of
Directors.

Practical instruetion lead-
ing to a better position and
more pay. Personal teach-
ing by highly qualified in-
gtructors. Moderate charges.
Easy monthly  payments.
. Instruction by mail -E::q:lu-l
Hos, Marrs & Ko gively, 160 Full College,
Technical and Bpecial Busi-
ness Courses,  Mention the
one in which you are inter-
patedd,  Fill out coupon or
send o postal for catalog.

INTERCONTIRENTAL UNIVERSITY

1412 L. Street
WASHINGTON, D. €. I

g

Epwiin Evmisrr Ilics

Please tell me how you can qualify me
by mail for profitable work in the line
marked X.

Aceonntant Oratory

Advertising Languages

Agriculture Latin

Banker Law

Rible Teacher Librarian

Book-kee Mathematics

Eusiness {;thrwﬁul Mechanical Engineer

Ei:!l EngtuurI w Drawing |

Draftsman Orator

Domestic Seienee Prool Beader

Electrical Engineer Real Estate Selling

Forester Stmq;ﬂer

Greck Story r

History Sarve

Joarnalist Teacher

I

(i T 1R

Street and No oo comimmrmriemsrmsesiees b s sosenssasnen

] 5, DPTRRR | - | { T

Pleaac Mention Populor Mechanics



138

POPULAR MECHANICE ADVERTISING SECTION

rlu?llll..:;“u';?l Evenlng Scesican
- JOHN F. WENZ,

HAVE YOU A TRADE?

Musder ome and éarn £5 do 88 per doy ofter thres mostbs’ precticn] instroctlon at the

ORIGINAL COYNE PLUMBING AND BRICKLAYING SCHOOL

ONLY #7500 for elther b Lrarl toals
'\E'rlhﬁrhﬁuﬁ; Er il e a8 of andl Eramie-

Frop. 4901 Easton Ave., St. Louiz, Mo.

cutdlogan .

-

LEARN PLUMBING]

A trade that will maks independent for 15fe.
Hiira Shortar— H..u_m b.—p‘Tdri-ur Ehisn
any other tesde. Yon need po previous exporl-
emee. (g Tm--l-lf-nt methosls enahilo you in & few
manthe to hold position na akilled plembsr oF
eomduet yourown busineis. Catnlog sonk frin,

St. Louis Trades Schoaol
30 Olive Si. St Louls, Mo,

ENGINEERING:

Efttues,

A thoponghly sgquipped 4Lal-
bege of Enginesring.  Siamnd-
ard fouryear courses, also
W VERE colTeEes kn Steam and
Elevciriral Englneeriag. Thes
manila” comraed In Tracklam

TELEPH and das Engineering. One
.ln.'.n."‘lh year Machindst's Courss. Shop
STEAM ' “Brl_h [‘Irlrrnthl-gl ninl.-.I ing
nd for nialogue gIv
GAE. fall information. .

Highland Park College of Engistering, Des Moines. lows, |

Learn Watch Repairing

I n waird rmber—yon ma lewrn thle prefied ke treda
oy cormeepanee lin b e weelll i fodd a0 by
by e Tvdsies Uhere Byrism.  Afar yon s
5 pwarm Ten will kesaw 5 wwich feorn b 40 B, Wisi
wlil ppew fupl whil e s Wil how i wgals
o, Whee 7o prufmsis you will b e poascesl
walskrakac e eopairer wed compeied 1e A1
aoy poriden.  Posltions for ol proades .

Hak for oy Feer T, T pliing

pex pvFEm il e

THE D+SELMS WATCH SCHOOL
25 Perry Si. ATTIOA, INDIAMA

Lrid YOU LIKE TO DHAW T
That's All We WantTo Enow-

Mo wa Wil 0T giTE TOU BOF ELANS FRiEE—
or & lirk of rezx sreer 4 yau anrwer s ad,
Bor de wa olaim b0 makes Teu mmw Ew s
wEnd,  Bub if youare snckos 0 develig
sour Elant with a surrmsful éarlanil, so
you cam MaxE mowww, sand m ropy of this
pirtars, with & CENTS in sismys far raer-
Feikd of cAenNE and Sueril Lol plaia
and let ne explein, THE W, L. EVANS
HCHOL OF CARTMONING, 131 KEnpsigis
Flig., Cleedand, Ohio

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

WORLD'E LONGEST FENCE.—After & years' work Aus-
tealla's greal traps-contlinentnl ralibdproef fence bas been
sompletel,  [ie lengeh b= 20000 miles, and the cost of =
ereciion hna been nearly SLL2050,0EL It l= furnlsked at
Imferyals of & milles with sretems of traps, In whileh hen-
disgsle of rabildis sre eaptored and destrored dolly.

i W f————
TRAYING "WHEEREE EARLY CHRISTIAN MARTYERE
DIED.—The Collseum, one of the most remarkable mosm-
ments of ancient Bome, i3 st fhi= season of fle year fhe
goal of many religlons pligrimages.  Scores of  toorists,

puarsrioa spcrsss,  Only 834 nol owerroowded, M
| anrtmction 1s pesgualed Baoanse praci!oal, ]Hﬂtl.lh.li
and thoroagh, Easy tarms. Weite lot lurge calnlogus.

CHAR, &, STRONG, Frosidowt.

DETROIT SCHOOL OF LETTERING

¥’ DEPT. PM. DETROIT, MICH.
o Ul dest pred Lavgest Fobeadd of ils Eizd "
——

WE GAN TEAGH YOU TO DRAW

You can aarn 5§20 to S50
and upwards pear weak.
Wi hava ully taighe all branches of
drawing by correspondence slnen 1955, Practical
pe Inptruwotlon. Experfemoed tenchers. At
THroctor educateld s Earope, Poaltens goarastesd. Smes
cessfn] students everywhere. Illosirated Yenr Book fres.

SOHOOL OF APPLIED ART,
E9.73 Find Arta BlbE., Bagtle Creok, Mlch., .5, A

pecinlly dbose of the Latin races, go doily do the apot
whers the early Christlan moriyrs died, to pear.  The
arema In which so many pagan orgles apg contestr were
onge held i@ nowailays converted fpte o ovest choreh with
the yvault of heaven as ilie reof.  Aany  priesis olso visit
ihi=s hallowed spot omil spend many bours o meditatios,
A pleee of stone of & peeonllecly reddish =hode, =ald fo
have been dyed with the Bhwsl of the moriyes tnken from
it nmnebent nreoms, I8 thooght 4o be & leckr talleman by
many saperstlifous toarlsts,—L 1ustratlon,

“ HOW TO REMEMBER *

Bangt Free to Hesders of this Publicarion

fop Forgetting

Your are no grenter intellectually thon
el F MCMrY: Esay. Inexpensive. Increases

HEN T Ineome; ghves ready memary loF [ases, samea

£ [E 55 ; fun ;. davel il
Rl e g e e
Dick=on Memory 5 . 505 Auditorium Bidg., Chlcago

Be YourOwnBoss/?

ETART A MAIL DRDER BUEINESS AT NOME, Dyerts whels or spare Ui,
Wa tall you how. ary praft, j-;l.“‘ﬂhlm fernished, Mo cakalogp
ruiflt propesitien. Wriks sl once Bee our “'Blarlar” wed Pros partioulara

P. M. KRUEGER Cd., 135 Washington St, Chicago, I,

The pulilishers of Papulsr Mechanics bave on band & limited

. oambsr of o plate
VOLUMES OF POPULAR MECHANICS
FOR 1907

Thesa Inclode one copy of each of the twelve lsEaca Toom

P ik Wil DGO 17 Siiress, POsGE® STeOL, oL
nd ao pént b any & p o

receipd of $1.95, '

XPERIENCE. OF A PRETTY
TYPEWRITER GIRL

TH OFHTCLGD, By of dvpemritien M5 _!'I-l!ﬂ]'ll’!!'hi_ﬂ.ﬁ Tl
g, Dont Tall to read this Bent postpeid for 26 oenie

Capaiid Pal STLEP

PEEELESS TRICH & NOWELTY Co., 2144 State 5S¢, Chicage, I
Pranghting Inslrumenl 2om=
lijued Dom pas,

$ I 'umm:ﬂm.E lARYD:'ﬂ'HL'. anid yoa ean il in

r vest pockel. Mads of specinl grade of Aluminzm.

fgmlﬂr. 'luupquﬂ..‘- nay Febarmed k6 yoo
aren’h plesssd,

READY MUATFLCTURING COMPART

Dept. K, Bachmitar, M. T.

Aradnsted In
1bhs wod ks,

N

P U U VR AU

LA T

Mease Wendion Papular Weehandes
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RNER STON
WLED G E

Dowhat vou do wall, Build what vou build
well, Whetber it = wour life"s career, your
bome of 4 mammoth buesiness Block, Koowledge
~—practical knowledge; should ke the corner stone
ipon which fo rear your structure, wo maitter
what that structure is.

CYCLOPEDIA OF

ARCHITEGTURE,
CARPENTRY AND BUILDING

Jan Volumes, 00 wjrs 7 x 10 Inchies, bound in hatf
rid rr\.:\.rn--':-i.'lI ovgr 4,000 pages: 3,000 flheizations, ull
page ‘,.1 lcs, plans, ctions, etce D Luxe bocks in evercy

|:-.:IH.I.LI.-Jr.
Thare ara aver 200 plans of arfislie moaderals

sty by etabl of architects as typical of the Best work
ar plber

I,

T,
| .
‘3

HH

i
¥

WA

'L

o i
a4

!
:_,;,.;;_

;!I'il.'nd housea, ¢k
eritire country —Invalable po any one r-:-l.hrlrlﬁ-.ri b |I:|--
eal probloms in conatmiction, bused om the RHedelh Sschola 11 £ 1]

molved by 8. T, Steickland, Ecole des Beaux Arts, Fasls, with Chaz. H. R.I'U-I.,Cﬂ ".:r..-:pl-h ¥a Rln T4
s Cocdidge, the w0 Ereen hirm of foreluatesta, s collabucatar.

I anfer to advertize 1he superior methodys of instruction of the American School of Gors
respendeng g, ki rickpn, a lomited number of setx e thds grest Cwe LIJ will b el gt leiw than
m-h.l'lf regular price.  We beliewe cur books offer the best methods of ncquainting tha public with
the pepesiarity ol our regular foares of inetnsglosn. We employ no agent,

$24.00 insTEAD OF $60.00

Free for examinalion. Semt by prepalid oxprezs.  Pay £2.00 whhin five days and £2.00
manidily, H e wish 4o kesp the I net ;1:|'.|.]'|I.-\.'J. k& your needs, natly @8 1 snd bor them at
our T."E‘-C == y

e Cyclopedin coniaing huadreds of hints and suggestion that w;[l aave 1he houws
builder or the hooss owner many times ite cost, [t wells how o bpure actimates, to buy mas
ferial. Tt bells Beowr 2o plan with @ mis e ool waste sna T n-\Ir..-:' [ i' roonnmiical
arranRiment, artistic ciects and o etails of style. oRayskema, heating
Pk, 'illf:'.!jl.:lH’ abédiny, Fot witor and buriace—and '.-:-'l'l..lll.ll i wplibe A will enable
any hovme pewmer to mave a great deal of uselem expenze.  The we riimberless practical
plica aod magpéstions lormizcelaneous carpentry Wik, inchading special dddesatdve llects, obc.

A Few of the Many Subjects Included in This Work

Eeimborced Concsete—Estimating—Cantsacts and  Specificationa—The Liw ef Conbracis
Bkl icae q'lnl.-h. riterdgmieg - Hhﬂl.u{ ancrial— Mamry — Carpentry —Stair B il ingr = Hardwesce
i 1'.'"'|;|" FPainting— Heatlog entdation=—"Wiring for Door Bells, Burglicr Aliree — Sicsl
Comatruction—Elevatera—Sheet Metal Paottern Deafiing — Mechanica!, .|'|.r|' irectural, Free-hand ard
Perspective Drawhnp= Letiering— Shades and Shadows— Blueprinting—T b L1:..k..u_ Fatran Or-
decz el Arshewctume—Rendering in Pen and Inkand Wash "-‘. ater Colar Hints for Diraflamen.

AMERICAN SCHOOL OF CORRESPONDENCE ______-.——-
CHICAGO

E sontain

(A

A.5.0fC.

e Bl set
Oyplopesdis Archls
teslnra, Uarpobiey

amd Ealliling for Nve
daye' Tres paaminstlia,
Wil send #3within G daye
and #2 & momth ustll 1 have
pald 2 m;  otherwses 1wl
pestife yodd Lo eendl for Lha L0oks.

13 1) 1] 1 TP
Sddress_.
N s T | R

Emap o ey cacacicins
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60 YEARS"
EXPERIENCE

Traoe MARKES
Desizus

CopymicHTs &a.
Arnvonassmding A akalch and deserfptinn may

grickly aecertnin onr oparion frea wlellae ain
Ineenthon is prohably patentahla, Commapiens
thnmasiriedl unnudm:l.m, HANDEODK i *ndents

il fein, Lleat aﬁumrfu-r Beourilg patents,
Patenia dnkon throoeh Muaom & Co. racalvs
mpeeial mofice, withawt eharps, [0 the

Scientific American,

A& handaomaly Nestraded woakly, Taroest olr-
culpfiiay of any solentido Jarnsl, Terms, §19 &
Pﬁ‘-ﬁl Tror months, §L. Bald by sll Bewsdeslsrs

NI & Co,Sstewses. Netw York

oe, G5 F Bt Washingion, I,

BUILD WITH CEMENT

[ [ha it yoars=1f with our
-ﬁﬁsurl LLOW BLOCK
= MACHINE. SAYE MONEY

W give complete [nstroce
tioms, Catalog Fres,

HipeR 16F BERIGAS gnd  Flaor
Plais, Ak s, ba allver o obemjs
EEEDN MFEG. 090, Bax 118,

Bpringilehd, khis

- =,

=

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

Magic Mosguiio Flold
Far Flabarmen, Hunters aml Besortops. Wi
Haeps off F'llﬂl"?'ﬂl'l-'\-'c'.. b gl athor iBsccis
Hent to any slderss Eostpaid on pecelpt of 35
oenta.  Money refani if ot satlsfactory.

Magic Fluid Co., T River 81., Chicage, M.

FPOFULAR MECHANICE ADVERTISING SECTION

Buy Your Tobacco
Direct From Factory

That's thié suly %ay to know oo fragrand, rich
iz smooih Freach's Mixiues B Dssarlpriive
adjertives have all lews el by lafesor k-
lccca arw thls. We tan give you po pow
woale, bt wa can glee Joi o oew gl beitsr
skl Bedsiiond disest from 18 makecs.
To muks i sy for yo b lcy
French's Mixture

wy have the stiadieg offer pricted st 13w Jafi
Taks wilvantags «f |§ sl pom will have

momsdl b coligrabalabe Soursall, Voa will

Send M Cent oltain & peefoct land of papg Kotk Carc
in ling Golden Lleaf Tolweos, mods almest
sl uliraly by kanid, i i
: amps “"The Aristocrat ol

L] Emoking Tobacco'*
;.'.: Nk sl by deaters, buk direct bo
. BTy in perfect condidion
i FREMCH TOBACCD COMPANY

Dept. E. Statesville, M, C.

_BROAD BEAUTY BELT T0 GIRDLE THE -
HENT.—A kil waa recenitly  Introdiced |m the ]I|ﬂ“h1r

Boirke Cochras, of MNew ¥ork, for the constroetion af
0 national  auroimobile ghway aloig or cear the ISth
paraliel of morth Intltude from the Atlontle to (he Paclfie
ocean. The bl was referesd (9 fhe commitbie an posts
ufices i post romds for conshlerntbom.  Xot only  dees
the hill &£k for an sotomobile bhighwar; 1t also provides
for o uiopiam mene o mile wile neross e contlnent,
Eroad macadom-surfeced ronds for fost ool slow  puto.
mohbles, for elecirie cors, for bleyeles oml ey eles
el Ielisded  within the mala gones, sl mih®imes, ul-li_

1o fr. while, for foctorles, publie bolldlngs an

twio park afead, ench TiHp |'||. wlalie; I!'.n:r“lr.- ||I u'iﬁtﬂhlﬁﬁ
o, each B0 fi. wils, #ixteen shode [pes zpunes, each
IF Pl whide, nol ten footways, ench 10 0L, wide,

There will be nmple Facllities for travelers to go from
foEll U ocenn BY every mesns of locoeotlom withont (ke
danger of belng bumped fnto.  Pedestiians will noi bave
to dodge roller skaters and astomsobiles.  Speedipg *red
derlls" will Doi be obliged 1o felescope  Emall-lke chag
wagims in onler o remove thom of obestroctioss,  Within
the antomchile Lighway proper, oecopring a wldth of
dohld ft,, there are to he two Inm_'u_-|ﬁ:|_|||_.5urrn.ppﬂ ronids,
eachi 20 ff. whle, ench rosd toe have two =tecl iracks Foe
Eheeteled cafi—iwa tracks to ba used for WESCEete nnil
twa for freight; twe macadameserfaced roads of the s
width, each of whichk I# &3 have o Abie] D]H.tl: teack fop
fast mwtomobdles; ©woe feads e Bave ceinent woys fop
antemobiies golng 25 miles an Bour or less. and thin
the other “mones'™ foF Fsautbfeation, al®eady  mentloned
and two ‘zones,’” eacl B0 ML whle, for wster, gns, sewer
amd oil pipes, eleciric wires aml cables, pieamntle tubsa
nmid enhles.

The mensure s regarilisd as g joke by all wiso are intro-
ilueed to 06

MILWAUEEE T0 BE AN AERONAUTIC OEN

the plans of ithe ewly argankbzed MUWIEHE ﬂ?ﬁkﬁdﬁ
are carricd ont, os 0 sedmE probpble they willl he M-
weukee will play an Impori&mt pack In nr-run.lul:i'u I
this evuntry. Ameong many of the plans js the peojest
of mm fmmenss balloon licose.  Thi= alone, IF corcled omt
will distingmish Milwesnkes feoni any  other city In :h,’
ui.l]uin'lr;r. n]uﬂlll'r clthes It 08 ‘esesesry io #ill
hnlloonas out in the open s the mEidst of

arg sometimes hord to hasdle, erowis which

|

Lumber E

|

'RAVELIP
il S ALESMAN
$2,000 TO $10,000 A YEAR

We will teach you o be one in eight weeks by mail and secore you & pesition
with a reliable firm,. Mo former expecicnes required, Hondeeds of good positions

mow open, Ours arethe anly practical Schoeolaof Salesmonship in the United States,
Enderaed by tha leading manafastorers and wholesalers everywhera. Write for
fren Catalog ‘A Kright of the Grip™ and testimonials from our gradustes who
have been ploced in good positions.  Address Dept. 500,

National Salesmans Training Association
OFFICES : Monadneck Block, Chicaga, Ml Scarriit Bldg., Kansas City, Mo., or
xchange, ena.

Minneapolis, M

CAN EARN 25 |
ELING

Writs psarsat ofles and meation paper.

Megse Menbion Fopular Mechonics
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Write a Postal
for Our New

FREE BOOK—

Wo matbar what bronbles yoo Tave

with poar £yes — nr Eren besdaalas

—wrila va & postal for oas

Mew Free Book sbout The
Matmral Sight Restorer.

In most cases GLASSES
ARE NEEDLESS

I wa eas't balp or qure Yo, e
will say s, W hak yod may peed
[ all o tha slresgthening of
Fiair eyes — by pakoral inassags of
wibrabiry trsstment of ihe mosile

s Natural SighE{Resl;orer

el fhls pew t=mk of onrs ficsd unil juidpa

yonrsalf. Thera fs evary
ponscn why e OUEHT &0 Frow
ahoat this Boma frestnanl whick
has Teeljred po many ofhierd be ngein
glear, guod slphd willwii glumes. 18

SHOULD BE USED AT
HOME AT ALL AGES

Fither yompg or old ghosld oy
s soulbing effects knd regnin
thekr healthfal alght, Cosi= o
mmure com plete tein cyeglasscs,

Write 1aday
for our Free Book sure

The Matural Sight
Restorer Co. p.o:

Bl wwy

Detroit, Michigan

«~ A PERFECT=
UNDERWATER-EXHRNST

wesl &

NO SMOKE--NO NOISE--NO OD

b Db gl 1

& Idewd T 1 o e lealn

aR

EAYITO ENRERFATER
EAHALST (0,

5=

awn Flrrrd,

et Bagale Jriips

S The PR

I nedsonsely 1TLESIPREE] =—
sEemt hakdla &l fah and
i elentifip Hook hak
will entih gah,

The Freaport Hook
18 Band-madn, anag-proad,
woasdless, s perfect larm.

deakes. Monpy

bk, IE ot

¢ Write for My Book (1t's Free)

Lz Deollar, II".E‘JII-" nak L8

Louss Bilarsach,
v y reaport
(AR

plenmesl,

Hook,'™
perrt, Tl

141

BURNS BARRELS
OF AIR

MOTHING ELSE LIKE IT. THE MOST WONDERFLUL
STOVE EVER INVENTED, CONSUMES 396 BAR-
RELE OF AIR TO ONE GALLON QOMMON
KERDEENE OlL.

Causing Great Excitement
Wherever Exhibited

Fael deawn principally fromE simmphere, Usea 395
Tarrels of nir whkils conswmi ons  gallen of ail
Waonl and coal cost money. T FHEE FUEL IR
ATE. Bupplr unbimlied. No trust o uatrol.  Adr
belomgs fo rich mnd jear &bk

RIEOK'S VALVELE WICHLESS OIL-GAS
ANT ATE-BUENER STOVE:

antomaticnlly genernieR gns from  Keroeens all, mixz=
ing 1t with air. Burns Tike goe.  Iolense hot Bre.
Combustion perfeet. To opsrate—turn knch—oll rons
fmte  hormer—ioiet & el it peneriies &8,
which passes throagh alr mixer, frowlng In aboot A
burrel of adr to every large spsatnl of all conswmed,
That's all. 1t ls  selfregulsting, no mofe otten-
tlon. Eame hent all dar or all nighi For Eobe 0T
logs EBeat, 2figjly tarm kool Thege It remalng untll
your come mgaln.  To put fire oot 160 Koo, raleing
bisrmrr—odl ropd baek inte cam, Bre’s oot A& pear
perfecilon ns anyibking in thla worbl.  No dict, st
or aelied, Mo leaks—pothing fo0 eleg Or closs wp. WO

wlok—s0k even o walve, yet leat s nmiler (EOper oim-
teal. D,
aly

CARN, INL:.,
day

i lg pcoEbd WG I1I'I..|]"
fuel.’”” L. HORRIS, ¥IT,
wiltes:  "The Forelsim (] = ddns
Goesrrators  pfe  wonderful  RRvers
of fuel, =2t least B0 to 5 par
cent, over wood anpd  coaltt %
ARMOLD, NEH, writea: “Baved
§4,25 a moath for fuel by using
the Harrbsos (hH1-Lipe S0, Ky
pange cost me $5.000 pef  month,
anil  the Harrizon
fll.!_l por @month,
tjectionable £ @ oA-
tures  of 6ll  ather
stoved wiped out.'

Oae, two or three bornas
glzcs—willi or witkoot ovem,

=Tk THOSE SOLD IN STORES.

. Tdenl foT
conking, topsilng, baking, lroslng, cunalng fruit, phe-
pies, cuttaged, complng, bisc fisf henting hossed, SDOTEH,

TimE ete., vl rodlating ottachment, Mo mire CATTY-

ing cval, kindling, nshes, soot amil dirt, No hoef, Sery
Witehiors  Absolulely snfe from paplngion,  Not EaBger-
oms  llke gascline,  Slmple,  durable ~Just for Fedrd.

Baves pxponee, drislgery and el Hillis
ALL BIZES. PRICES LOW—$3.25 and up. Beni Lo
address, Ly wmend rouf noms
sed addesas, Welte to-day for our dd.day trinl offer—
fiull descripton—ihousands of testimomiale, 1008 FProp-
aritiom, renlars FREE,

EXCITING BUSINESS FOR AGENTS

ELIIEHEH—IEH&EEEB—IEH OR WOMEN at
Bt or trovellng, all or pork lmae—rhnwin Tk«
ing opders—appointing ngemts, MEBIRS. HEAD &
FRAZER, g, write: “Encloss orider for
51000, RUSH. Bell Lke hid cakes, Bold BO mbevai
in our town.'” B, L HUESTED, MICH., wriies:
*'Hesn eut one day and seld 11 stoves,'” ‘Thi= pat-
et new, Mothing Uike it Demand  enoTmous,
Appnts peaping great harvesi, Where apemted peoes
ple =top @n Street. 1emye fhelr  homes, planes  of
business, miss tcafna o walch this peneragor—E:
cltes curleaiiz—wateh 1t nz fhooegh g thing of 1ife.
show a doeen-=sell le6. Weits to-day For special
agents’ new plan. Hamd no money. World onsdp-
plled,  Tiek tn early fuor tercitory.

THE WORLD MFG. Ci, ,
Gol0 World Bidg., CINCINKATIL O
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“ing unsatislactory truss
: OO Sfraps=—m0n S
tha most obatinatse cases,

dalicate skin.

little and does not interiers

5. Adhares clossly

forperma
mlhtﬂ-hcw;malrﬂunﬂgzwm Toin E e mwl.mtauﬂ

Address STUAET !'Lu‘tl:l-!mtl-

PFOPULAER MECHANICS ADVERTISING SECTION

DON'T WEAR A

pmnnunt care, ﬂ.:uﬁu
anfeed and you do away with t.lmpq],nm]

~TRUSS

hur n I'u'r;l'.[r.l- rupt place and

ure in TSR
-wﬂl nnt-billtw or irritate most
Treattoent ie privaie, contn wery

-MH:-II wval
Aend cure,

\
A

37 Chesissl 5t 5t Loods, Mo

RHEUMATISM

Let Us Send You, FREE TO TRY, a Doliar's
Warth of the Great Michigan Ex.
ternal Remedy that is Cur-
ing Thousands

Let Us Have Your Address Today

We have found a guick and positive remedy
for Bheomatizm, We are proving this fact day
in and doy out by thousands of cares, including
old chromie cases of 30 and 40 vears' soffering
from this cruel torture. We know this, and if
anyone doubts, we will introdoee him or her to
bundreds we have cored, We will let everybody
Enow, as we know, that Magic oot Drafts are
real, genuine cure for this dread disease,

Fisli maar .-__.I'

e ——— ™

Magic Foot Drafts are go sure o cura that we
gladly egend them to anybody Free on Approval
and wait for our pay until the work is dene.
Bend wa wour name today, Helturn mail will
l:-rillg ¥ou o :n*guhlr dallur '|u|5|r of '|':|r1|.['l:\\I |r!|'t‘:-
paid, to try free. Then if yon are satisficd with
the benefit received, von can send us One Dol-
Iar: if not, they eoat vou nothing. You decide.
You oan goe that we couldn 't afford (o male
such an offer if the Drafts dide’t enre, Address
Mpgic Foot Draft Co., G651 Miver DBuailding,
Jackaon, Mich. Write today.

Special High-Grade 2-Cycle

2 H. P. Marine En!mt
b with compleie nutﬂt
ready to install in jrulr

ol Launch, Rowboat or Ca

I misd.  LAaTger Blnes at pnﬁlnua.tal
low prices. Prompt dellvary
gatl= -:i.I-:-n FUATAODOG,
Cntilog FREEE,

The Iavineible Moter Cn, 141 Waskington 5t., Chicego, TIL

GUARANTECED f
E#hnltmuhmr-tl
Saves 25% of
POWEE OVET
aLher pumps.
o8 your
B
Hlnuh;l;ehwm;l k
THE AMERICAN WELL WORKS
Aurora, 11l., U, 8. A.

Branch Offlcas

Fith tionn]l Bonk Building.
H'I‘E § M. Y. ‘E-I-Ehnu EH.

wa H.MT

WooD PULF FROM BAWDUST.—In conslderin
PEOFMONE Bl pecesary ose of the foresta of Amer t{n
furnish & =upply of materinl for wosd-palp paper.
plame of & Caondlen compapy, at the enifmoce u?]h lngF
river, 20 miles from Vancowver, are of great Inferest,

A lnrge plent bas been erected which will convert the
vast waste from the =aw mills, [ocluding the epawdust,

I American Centrifugal Fumpa _—

Into pulp for paper. The refuss from the mills will be
peonvered B the pulp plant, where the entire mas will
e dieliategrated ot saltable Anemess ond then ased im

the manulaclire the paper. The enterprise s belng
wlosely watthed by lumbecmen, =ot omly In Canada, bot
In ull parts of the United States

ETEAMSHIFS OF CONCRETE.—Italy. accordlng to for-
elgn meparis, will sooin be bullding eeagolng steamships
with hulla made of concrede. The ficet oceaslom oo which
conerede  wan g ps & Ehipbullding materin]l was In
1860, when a #mall bost made of §8 was exhibited at the
Marla expeaition, The vessel, which = =t afloat. was
peonsfruetsl of wire netting coversd with coment.

COMMON BRICE FOUND BEST. —Commsn hbrlck hag
proved iself the wictor over many npewer amd  more
fashionable hallding mnotecinls io o =evere fine fest oom-
ilneted by the geologlenl surver ot Chileape. Two samples
af hrlek wees suobferted to severs heat. ome taken from
am old foundatlon aml the oitber practieally mew. Pifty
per ovnt of the mew brick was split, while ¥0 per eent
of the ol wns not damageid. The natoral bollding stones
be=havml worar ol 65l materizls tested, bing nlmost oom-
pletely destroyed.

T—

7] 1-|||r 1A DO E osF

Start a illlnﬁny foe &
Picture Business r...,' i

for amall caglial reaquired. Raat oulft Ir 0

Wa ||--|.I |.1r rant ¥

n lncrailve e ar_|.|r|.t-:'. Hia
tanes lo & few moGths,

GLOBE FILM SERVICE,

wlty?

DO YOU WEAR A TRUSS?

Tha .n.lm.ﬂn TRITAS 12 the only tross with PADS OF 8PONGE RUBBER. Made of the
a8 volvet moxt bo the akin, apd CANNOT SLIF. You koow wh-Efhat maans. Dan't ¥you balleva i tross is not l.nmh.-
MOW, try the most COMFPORTABLE. The NEVER SLIF FEATURE |s mﬂh maa; times the prios, Ask

your d rumﬂ',qq-truus fittar for them, or write 5 for Bookbst H; HELP T TRUSS WEARE

THE AKRON TRUSS GCOMPANY, Akron, Ohio

finest rubber. SOFT

Plegee Mention Popular Mechanics
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HQTOR BGAT DESIGH Our new 64 page ?‘“‘"",m

| of designg containg 51
| new up-to-date motor hoat mui}'ncht.[lesugns_ Motor boats, sailing yachts,
! canoes, row boats, eabin eroisers, gpeed launches and ice }'.m}uta Designs
from §1.00 to $5.00.  Enclose stamps for postage.

YACHT MODEL EMPORIUM, 438 South Salina St., Syracuse, N.Y.

QEHEﬂﬁI. LEE'"S HUMOH. —Reversl yerrs ngo, relates
the Washington Hernlil, when ihe slevoior wos Eran il
In dhe capitol at l'”':'hl".r:l'll] @i Anchbent oecnrred ghosw ng
Ehe =rnse of bhomor of I|||_- then Genernl Flig Tse, The
general was of stont Well gl be wonied 1o #ee linw the
mechking  would work, He wa= a close frleml of Tuildg
B, Wite, of thr Hostlngs couil,

i'ln n dny may
e earmed
Wy & man osiog
olur machinsry.
HoInd ¢RED IR,
FULL LIX¥E fus

Juoilge Wit wns Lul:l-llill.;.. eoirrl the day the clevaior wais
Fﬂl'lﬂl]!"tl"'l! and he wan callal Lo fhe telephone by Qovereor :.T:::Fg;ﬂﬂm?;
A ' i
“Ham,"”" #ald the goverpor, 'l wont to = yen TF i _::;'II.' ﬂgbfrrif'
mament anld want ¥ou to comn to the oilfiee a0 omee,™ an¥ DFD AN K-
“ariainly, goverpor.' sald the Joldge, alwav: ane of TE l'L..'ﬁIl"ﬂ-
thee mest sceomimenlating and oblising of pollic . mind, Fras ite
YRy the war, Som, the elevotar 15 finlshed and Foik ¢in Lugiie,
cne @ o my ofiee withost having to wolk ap e steps, ™
Judgs Wikt pot hinck on ihie bench @l orilered @ shokt THE A-MEHIEA" WELL WGHHE
recesd of  The coort. Then hie harrksl 0ver [ 280 [bhe
E0VETOOT. He made kiown bE presends anid e wos AURORA, ILL., U. 5. A,
mehivee-d Ingo thea goverBat s offiea, Cht TIL. ¢ HEANTH OFFFICER a
CHelle, Bam," a2ald e govergor,  YGlad o Bes Fou, 1\.:‘.'31:.;' = « FIrAL Nartineal Hank Ballding
Come up an (he eéleeatorf'! Hﬂ.ﬁl":l :.:I'.d Y., Td Heome BE. Bt
SIS, replied (e Jamlge, 'H'r"li"::l EDO; ‘-;:'I EJHE-I!:Hi{.:Et Ca
“That™s all sight, ther" femarked (e govermor, O B h :I'LE;I:IH. L] . EI:I.‘I:?.
am  Just golag o diooer amd [ JBl gob ewke o ey Lhet Dall T"-H':'I“E i 25 E'L-lut-:], |'-|'I!ru|l=n-
elovatar 11 0 was oeriabo I8 owoild kald voa, That s oa, Lozag upling Mo

all, Bam: thank pouw,"

The School of Aeronautics @ East 20th Street,
The only one in ihe world New York

Do neok Loaa tline. Blart now In the new GeMl of Asronsutics. Traveling in the alr is bepoming popular, I'mlnnu
machines for 1|]3.'Ini: aro alread ¥ numerons, ‘This opens o naw fald (of Bporismen, lnventors, Bullders and Mechanbos
Wea teach you low Lo design, construct, repalr ane oparate sil the differant kinds of Rarial craft.

Three Courses—I, Sphevical Balloons, 2. Dirigitles. 5, Flying Machines, Ask for Catalogee Mo, 1

e rondty for gt The Reverse Gur for Instant Action
Made by GIES BROS,

Containg but four plain
!EEI’ gearp, Clateh mever
Furolshed complars

WE ARE MAvTFAITINERE ©F
I]LI LlE ‘IS BANOER=, BOXES, FHAFTINA,
COUFLINGS, BELTING, GEARING,
C FHIETHIN CLAITCINE 4 IIﬁJ"‘: MELTS, =I'HECKET
WHEELS, MILL AND ELEVATOR S PPLIES,
A Compledn Lizs of Flevsting, Cravering
sodl Pewar Transnivog Nechiasry =Ty H:I.T-FI! bo Duy. Fls

W A sfonees Fonmwlry & Mochine O, far catalog.
140 W, Nowta LvE., Cuiraoe, Jinisunm GIES BROS,., G611 Wayne Co, Ennk Bidg., DETROIT, MICH,

0 B3 1 Ampores,  Todicstes with sheslabe necnracy, In sy pofllon sod o eitfer dleecl
EEITPS'E BH“!TY AMEIHUE [T . lﬂl:llll.llr:'\-ll-\:: b usars of dry call lllll‘.:rrlﬂ i ' -

Eliredge Battery Voltmeter 557 0 o tie dishons, & themughly reiiabie lastrament 53 g
Eldredﬂl Elﬂ:lrll: Hnluhrtnﬂni Company, MNo. G Post ODilice Square, Springfield, Mazs.

MIRACLE CONCRETE—BIG PB(IFIS

START IN BUSINESS AT OUR RISK

IT wom wang 4o build g howse: or. to en in o profiakle buslness 1et os
till von ahoot (ONERETE.  Wa &fe the linpeel manufietaners of Com-
chetd kel inocy in (he wordd, and luive rﬂ.l_-l-rl.ﬂ.HIJ' men ki husiness |
|.I.I i e ur mackines :|1u.l:|;l Hu|1 g Hlnoks {msyorsl sty
Eawor Plps, Draln Tile, L-JI.'I:II:IIJLI:I.I:-I-.."H'I.'H. hite Pt 'll'_"ll.l
gtanes ivnrions designe. ote.  Woales makpe Coserobe Mivors, and &
all pomanl working tanla

316 fo S50 Starfs Tou Making Sewer Pipe (==

Onn owild makea T Teot of Bkin. conprets
+u-mu- lay; wt i'll:"EﬂF" perloes, thia nl.'l:rh CinLE 0
.. oot olesr proft.  We prove this L o

SimaCLE

Wirurls Th y Praiild:
BLOOYF g, | ool in IM-PAGE BOOK (60 pletures glive full work-
s et Chempae ante Ing Kiwnifeof Qomersio-maliedfor . conia i gl
fnd vermiepeats Concrsbe, FIEER

ernﬂc Prmstd Stone Co. 57 Wiies st Simmeapelo .5 1

Provee Weation Mopalar Wechandios
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-~..,“.;5r AUTOMOBILES $100 AND UP

T We will mudl oo lErge Tistratid Bargaln ®heet of pew and slizhily ased Aotomso-
f R hiles an peeelpt of your nams and adilress, This sheet shows stearate photographio

viewn of moarly G0 Automoldles ofersd & low &= 100, Write plainly to

H. GRAHAM AUTOMOBILE COMPANY
Established 17 years. 601-603-605 Madison Street, CHICAGO, ILL.

i Art Studies pebil L

“Femnll oo omy new sclentifle

. home Evetester fnd bisok on
defeotive vizion FREE.

Gennlme Fhotograples o i DR, E. R. WELKER,

Flaes 3571 10 Bxlb '
TWO DOZEN, assorted « 100 #33 New Nelson Bidg., Kansas City, Ma,

ONE DOZEN, assortad - Lo .
Wil varh Mo ordsr wa bnchads one {Ir_m -
husl pletograph, & ull length study, = L8 EILE THREADS ARE TUSED A8 CAPILLARIES IN
;:ﬂ;lﬂr'.;:."."ﬁr oy 1':';:'??,::.?1 .i:',:.l THE HUMAN BODY.—ime of the greatr problems swhich
ErvEm, snlbabls for stelle dscorstion. hag bitherto defied sorgdeal skill Las recontly been solved

3 by & well'known London sucgeom,  The pew  operailm,
ADVANCE STUDIGS,Dlpt.ILﬂ’unﬂmn,Ehﬂﬂ deacribed by the originator, I".rlnf. W I.‘Ii:l.ll.'llmlll.lﬂulull:lﬁ'.
of the Boynl College of Sarpeons in Emglomil, EBoa metls]

for rupplring chanmels for  lymph edecalatlon o Dok
whose lrmplestle wezscls have Deen  desiroyed by cancer

| i : griwih.
2H DEtr{”-I'- The lrmphathe clrewlation of The lady Bocaerbad an by

B E M . a vast pnmber of mimnte vesselds ke welos, wlidels oalloet
nglne k tee Iymph from &l poarcs of fhe Twdly, Any stoppage of
| theae vismels which frevents the free Sipcilatlan of he
Macls  without oranENOE: B Iymph will resole is ke paris Beloaw (e sloppage lecois-
SRmid; TRIved, SpFIAEE or sk rhoed.  OF L Ing proctleally water-logged, the eomlition resembling that
Ea. _'ﬂ":«l i monog peris, &) s ned plrioom which fodlows tlie chetrmacrion of velns,
besrings bab- reainil. irank Aceoriling o . Handley, In albo@at one caee of =%,
biited, Far 1 i ehalft  drap afler the apesation ToF bPesst capeer. the channels through
';"If"“ll I"_"“:'I' which e Iymph sipply of fhe scm I8 retormed o Ehe
100 {1, TS, - 1 . rasily 1o 8hip bely are deairoged, the condition resulting belng  known
Eend F ns Uhrawny  ar Extremely poinful, the swollen and
DT SEND FOR peactieally  paralyzed llmb  sdids o the otber  terribile
testimanials FREE sufferings of the comeer viethn.
—_—
CATALOG.

RECORDE MADE 0OF INDIAN MUSIO,—The phoncgraph
bine recemtly  beem used by fhe Umbbed #Etates Borean of

Ethmology B¢ register the potive songe of the Indlaps.
TI].E Huﬂﬂ -H}HE IEITErE[blE Severnl hundred =onge have thus I'-;.'-.'n llhln:_r‘lj:d mnedl At ﬂ
deglgned 1o pecore the sl compleds record  posiide
FH'IWIEH'E Hill'll-l: :EE_FI.E the '.'||11I.-=I|I||ir. mehudien,
Wiw Featnres, Hetter B EILE. Bl These Imiilan =ongs: ag troneeribed from the phonocgraph
Horsp Power. Can ba usel for =ta- records hiave elieite] the Interest mot amly of selentists
thnary worl, 1.3 H.P. #4550 eom- bot of professional musiclaps os well
Plete, Specisl in '-ll‘i-'lll"'t“-"'{:‘ e The Indinm I= & notwral muslelan. On transeribing =
Agentineach loeality, Ask number of these songs, for Instance. o sirlking elrcum-
fuor gatadlog F, stante wns noted, namely, the use of the mojor chorils
Tha Hir:llﬁr"l:nrﬂm'ﬁ"' af the over third sml umder mlrll'lr Ax yom  probahly
. ol know, thls Is, one of the most potablile chnrncteristies of
1T Jafferson Av. E  Betroll, Mich. @ilf modern romantic  composeTs.

i i
L W

CGOLDFISH THRIVE IN WARM SPRING. —Experiment-
Ing b eatiely ber curfiesliy (he mistress of o pumber of
goldilsls nod a plece of rlh:i.u.'FL:u' ieAl MCeisn, Nev,, ob
which sre slivated a pambes of warm apflogs, placed a
fdozen of the flsh In two pprings.  One spring pooved oo
warm and half the fish died, bat the six in the other speing
e qilekly Increassd In mombers that the owper has hoen
ahle o #taek %11 the warm springs ond steesms in the
viclolty with thouzands of golddsh,

i
JTAPANESE CEUIRER BLOWE TP.—Thr Jepanesr train

_ Ing ofieiser ““Matenshimn™ wiz hlows up and soank Apell
30 by ae explosion in ooe of the magazines. Two handesd

. i fort ¥ 1 membwrs of b orew of 415 wene
Whm Yu‘u want An}rthlﬂﬂ ﬂ.l!'ld ullll-:l_. “r'l' ||:I“|;-l.lill-'r|:r||=|l:lllI| “lil""ll |r-l|'|||p|'::| by a |‘|-|'\'I'|:-|."|I".'-l'\II Fllll"ll.
] Withi Incrndibly wlioer tlme the vesse]l hod disappeared,
| Duﬂ.lt K.'I‘lﬂ‘i'i’ th.‘-'l:'ﬁ o F]nd It:l 'p,-|_|:|,|.l ;Ih:nﬂ:l!:':l'ltljul:. ||I.'" IIIJllI:' llrillal'l :tl:l.l:lI n:-nnl::'::' ;:l“'l';l.l o

Write Popular Mechanics. __ o

The Man Who Owns & Mechanical Cleaning Wagon Makes Money
£3,000.00 CAN BE MADE

Thiln year, next rear and the yeird thepsalter, cleaning honzea by onr patented machinery, by
energpeiio, |'||I'|IJ.|-IHI!Dt s, with 4 cipital of $ELE0 anid upwarda, Uver 20 sperators lu as many
towns bn the Unibed Sinies,

We mkke the maost «fckent statinzary syetema for resldences, Bofela, affice bulldisgs, so.

I': - We own the prtents ned nre prospemting oll infrimger Weite for eotalog.
| Eaxﬂ'ﬂ_:‘,] GENCRAL COMPRESSED AIR & VACULM MACHINCRY COMPANY
4482 Dept. ¥ C,” Olive Strest 5T. LOUIS, MO.
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and Expenses

» $20 to $35 WEEKLY

At home or traveling, all or spare time. Easily learned

NO EXPERIENCE REQUIRED

Ko Fake, Humbuog or Toy
Bcheme. Costs nething to in- A =
vistlgate, Write todny. . - e = —

I Turmed (ot $300, 25 worth al plating ln twe weaks, writes M. L. Smith, of Pa, (used small outlin . Bev, Geag, B,
Crawfopd writes, meade $7.00 frst day, T 1. 8, Mills, s farmer, writes, onn easlly make 500 & day plating, Thos. Farker,
school tepcher, 21 years, writes, “[ made $0,50 proft one day, $.45 another,” E‘

1 % laisrs e Enonsy—

e s il rods of of mak ing &Y —El ya
LET "’- Sr‘.ﬂr rﬂ" Io the Gald, &ilver, Nickisl and Tio Flating basioess, $5 to 215 a day can

b made doing platlng ainl selllog PROF, GRAY'S NEW LINE OF OQUAR-
ANTEED PLATING MACHINES. TUueqiabed for plating watchas, jowolry, tablewnra, bloyeles, all medad goods, beavy
plate. Warranted., Mo experience requlred, Wea do p'l'falm: oirsalves.  Have years of experlence,  Manafacturs Bhe
only practbeal outfite, Inclwding all toods, lathes and materals, Al slses complate, He for work when reocelved.
Gusranteed, WE TEACH YOLU the art, furnish reclpes, formula and trade secrets FREE. THE ROY AL, Prof. diray's
mew immerslon process. Quick. Easy. Latest mothod. Goods djpl.'-m in melted mmetal, taken out lnstantly with fine,
LEillinnt, beautiful plate, ready to datlver, Thick plate every time, (uarsnieed 5 to 10 A boy plates from oo
1o 200 plec2s tnbleware d"lri f10 to $ao worth of goods. No polishing, 1p.-rlml ng or electricily neceseary. PE—=DE-
MARD .Flilﬂ Ful;ﬂ'gﬂ %lﬂm% Evary family, hofal and res ||.1|.m|11:‘!1.]'r|:- wood s pliiled Iostead of LUFimE
naw, [t cheapar and better, Evory stome, jaweler shop, factory have goods nessdlng piating. ‘l’:-u will not moed to can=
vasd, (MIF agants have gl the work they can do. PHI: o bring it. Yoo eun hire boys cheap to do your plating, the Sams
s wi, and solleitors to gnthor work for a smell per cont, Ifa.

plating 12 homest amd 1&Eici . Dustomers delightsd. WE

ARE AN OLD ESTA SHED FIRM. BEean i business [oF years. Caplin] $1on0oni.  Know what 18 regoieed.  Owor

customers have the benefit of our experience, =o that fafllure is next to impossible. WE ARE RESPONSIBLE and

tee everyvihing. Header, hore 1= nchancs of & lifetime to go Lo business for yoursell. WE STAKRT YOU. Mew s

ithe time to make money., CALL OR WHITE TODAY. Our new n. Samples of plating, testimoniols and circolors
FREE. D't wait. Sond us your sddress anyway.

CRAY & CO., Plaling Works, 14 Gray Bidg., Cioclansil, Ohlo

=~ =

' “{ Valuable Book for Letterers

Modern Show Card Lettering, Designs, Ete.

IR E R
S HOW CARD J" =

LETIEMING r

AT R TS 'HZ!-
[ B | | n‘:'l.ﬁ L%
DISBLAY SIGNS
By CaNDS
ARMD POSTERS

ivan wiih practical Insbrsciion, cubsils of o Targe varleby of slandard show card slphaleta. .
yond anrising evef published ko this Nine. b eostaing salld, practies] conieri senss ingbriction— & bk
thag b fees from absnrd Shecsies and mustifilng kinks amd coplains 2000 Adveriising
The price of ks book is ot #1088 delivered Lo gonr sdidreas. 14 you find back nod s
condition within thres A&
ddress W. A. THOMPSON, Pontiae, Mich.

Tha BITEI PATIEIRE | Tioskrakice shows & #siall oalline of the
fores jage dedign of o pew pohlicstie—"THE 5HOV CAED
The il piunlep wad polillshied Sepltemter firen, 107, Xo
14 will ba a erslil ba Uhi €6af8, &0 IRSpIvatbon 8o
iy axticle, srary ilimérabisn will ba clear and dstine.

Eips youir fedd mind ke o mwakes mimey.

Mo Free Samplea|

Flgnd, Posters, ofr

Fopresended, ol bava she privilegs to setum the sume in good

kurn btk maney.

A NEW MONTHLY MAGAZINE

WHITIVER, " a handermin new Hinsiradel montkhy.
Card Wrider can aford 0 by without & a8 wingls month.

fhe workor sl & delighe b 1o a5e

Frery page, v
Ii will show you ko lo lHigoore yoir lHE ;.uﬂl tas &

One Dollar per Year

Write for prospectug. A ddress

Ten Cents a Copy

meny rtyles of kelfering, ==i-
Fet, mievesicnt, shading, rpea-
Ing, deslgning abd arrebge
amanl; wilk (lbsstmbizns of lamgs
and smnll biier for rech mlphs-
e, fngekher wiils af'al
and diggrems of w
and pemikieiil Tl 4
for Friem Ticksis, s

151 LIS TIRATIONE of fin lahed
show eanli aad peica lickeld nra
1w bk 1m Ear

for Canl

s

, B | wil] re-

W. A: THOMPSON, PUBLISHER,

PONTIAC, MICH.

I %16 % I I | Fl ) E®= REY AAD REVISED EPuTioN =<8
2 . i}ﬂ ] . A practical fevatieg on 10 —=! o e
00 T | pRomiiod Cle e
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' A YEAR THE
4/ REALESTATE .
"' BUSINESS.

Wo will tesch yoo the Eeal Eitabs, Genorsl Erokerage, oo
Insorasce Hosiness, asd sppoist pon koragn, nzd
SPECIAL REFRESENTATIVE
of the @ldast m=d III'E'IEMPF rative real eatate and broferaps
copany in Amerlon. Boprosentatives s muking 83,008 g 5200
s your withouk any inveetment of capital, Excellestpper
*pea to TOU, Byewr BYaLEm you £am make monsy i s few wecks
wilkouok interfering with yeur presenk cecupation, @FaF re-emer
tive depsriment will give Fou mors chaice. aalahbs progecty to

hl:nﬂu 1I-t.t;‘-m:- -:-I-'n-lurI :Iillrj'llul:lun hrl.hu warld,
Thiors relnl Law Coarse Fres o Fach Represcadstbes,
Writn for 83-pags bosk, Frea, .

I.EHE CROSS COMPANY, 1536 Reaper Block, Chics

Mr. Indoor Mechanic

Do you know that the $76,000,-
000.00 worth of Automobiles
being built in " America’ this
year imperatively demand at least
3,000 drivers and repairmen ?

Do you care to fit yourself for
an outdoor job at from $25.00
to $35.00 per week? If you do,
write us for our ‘‘Practical Mail
Course on Auto Repair and Op-
eration,” or come and see us.

The Auto Schools of America

1677 Michigan Avenue
Chicago

MELLO-TONE
.H.H-I-Ehme::hﬂ. great impeovemyemn g for the
Tulking Muohioeor Plonogragh.
Frinlucia topss nataral. Ellmingtes all
metallicssmeds and blssta. Hegulatssand
millows the tone, Can be gdjustol whils

minchine 13 piaylng, Gees ko the hopn,
qpens amd shiice,

h Retail Price, $1.00 Each
MELLO-TONE CD. :x Springfield, Mass,

P ATENT THAT PROTECT

AND PAY

WATSON E. COLEMAN

Registered Pateat Attorney
626 F Strest, N. W. WASHINGTON, D.C.
Advics and Book Frea] Highest References; Rest Sorvlcea,

FOPULAR MECHANICS ADVERTISING SECTION

9300010°10000

Free Hair Food

FREE SAMPLE BOX
TO PROVE ITS WORTH

Ther aild Bime theories of the medien] warld hpy e
thes discoreries of the !':l.lnl'u'ftpl:‘!hlim'll ]l;|1!1¢-r|:1|l:‘ T.Tuii:d' J. H.,
Anstin who lias demonstrated that the conse of bald s nnad fal].
Ing hair i mioro-baokl lae which geows in colonies at the roots of
thi hair nnd TP e Tl fond FHHMH:J nadure for ghe bair
itselt, thus causing it to starve to death fll pip,

Pral Austin forther compl
letaly demnmstratod that thora

'-"Ill'lﬂﬂ"ll\.l'ﬁn.t principal cosditions of the sl senly and not sealy,
e tl"'""'-'t'-'ﬂl_l'l Chiss tronbles, s Lhod now sorons OED ESCEE-
tiim nbsalmtely, Lisor ner nwn troubbe, and he niow offoes Eo mend
"‘1 m“‘r min wnid W ML, ||h'|'|l'||lltl\.'|_l' [rdse, & gmpls box n[?hl-
romedy Lo demonetrats its pirwr, Bl vadr nene and sdid
il o will gt gha brisl box of Fernalyr fres, to Thl!l’ with P
"'“&'ﬂ;ﬂf“ﬂ“g“;lﬂﬂi'ﬁﬁ! I'm-lh-lr;u-l sonlpe  Bomd wodiy.

L 1f, ol urling, 1741 Me¥ickess ding,
Chicagy, Tllinols = Thowtre bl

EMALL LAUNCH BATTLES WITH WIND AND IOE

FOR 80-MILE TRIF.—After boure of batiling with the
Bontlng  lee Clarlea W. Davils, of An Sable, crosssd
snginaw hag, the fikt men e aiijrizh the fent this
seison,  He alars] from An Balile om a FPridsy in s
Bl gasollee  fsblng lnumeh. aod d0d not reoeh thiz
oiLer ®hofe uniil Snturday nlzke,

Dnwls" purpose was to fdsh, A few miles oot of Am

Babde ke encoantered n beavy #ea amd high winds, F
Eonee his lttle eoroft fooghi sgalisl {he H-:|-|,u_-|.|,-:|. -n.-;-|.||.1l::
and the Boating boe ot bW was foceed to por In te
A Grea for shelier.

He spent dhe ndght at An Ofed and venturcid ot Enta

ihe boy SHoturdey mocning, [ miles arross {0
srhewalng,  The wind hod qidefss] down and Dovis Ba-
Heved & few Boors' ron woudd Jand him there.  The By

appeared o be clear, onid it was ol dntl] be hnd renechied
fhe mlddle of thkr hay that he encosmiered dee. The
wind rose negaln, aedl n o short tEnee whpa |||_-|,|l\.l|';||1_|: n gnle.
He was golng wiih the wind, and It was Impussihle to
turn hack.

T eraft earcled n oenll, whish wag 0 e ges] In ecnsn
of 0 bBreakdown In the machinery, aiid thisn Ikvis haolsged
and sftopped the engloe. Hagilly was the &=l up tham
thie hont stroek s Gee, Tl geaft buffeded s war
theongh miles of lease b cakeds,  Severnl thies 1t can
wp on Clee Gee, WIh a pike pole e #hoved of ond re-
vl L8 eoires, Whem 1T et docked bere Davis
erawbel ont of e cralfl exhaiEiol

The Drocks Boad Mapufsciurlog Co. Soginaw, Mich,,
ariplpators of the goliern eyedem of bost bollding, have
lagued o hamdsoise new eatalog deseriblng  thelr sysfem
nmil the many styles of oo b 18 used in eonstrootibg.
The book b= fully illusireted, and some interesting fAgures

pre aquoteil
Hizh Grade

s I U D E Instruction by

LAW Correspondence
Foarteenih Yenr

for tho bar of ony Htwte,  Tmgprososd

PR (it iy s Tt OO, W

ihntmntl-:.l amd bar:  Thres [:ml;mrzlwﬂu:ll 4 f"‘l ﬁ!?'

Grnd v Bosleess Law.  TIniform ﬁ
of taltion. Write todey for Catslogma,
" Chigags Correspondence Scheol of Law,
Respar Dlock, Ohicaga.
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WE START YOU IN THE

WRITE ME TODAY. Let me explin our plin whereby
wau can bessene an expert wateh sepatrer in 3 meaths — making
£35 00 to £75.00 per week—and own your own jewelry siare.

I can teach you- | mean WOLT—tke whale watch repairing
Business by mail. Tou den’t have to guit yous work. Wou
den’s pay a cent for my nstruction or advice,  Learn it at ndd
hauzrr—and 16t 8 5ot you up in your een hesiness,

1 hwwe helpad hun.:[mh:fm;a—c[uh—mnu—mr_gmph:r:
—rien doing all kinds of work—to brcome experts, and Juwe
starcied them on the road o wealths

Bemambes, 1t costs pou notbing e get my plan. Adver you
have pone all aver ft—read everything I Buve o offer you—
o can take i or laawe it Bul‘“_rﬁ'ﬂﬂl. desire to gk nis o nice

1= 15 YOUR OFPOR=

Beasbne T -
B b "ANEAD OF THE OTHERS. WRITE
RIGHT NOW.
CHARLES F. ELMORE, Principal
gorrespondence Sollege of Waichmaking

ROGERS THURMAN &» CO., Proprs.
8 Michifan Ave.. Chicafo

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

PRINTING % G an “throa for st
100 Cards, all threa for $1.80
postpald.  Visltiong Cards, 100 far S5 Bhipping Tage, 100
for 400, Samples, 22 100 Billheads or Biabomeants, Gic.

RICHARD ELLIOTT, Box 1376, 5t. Louis, Mo.

Agents, Peddlers and Street Men
Hantﬂd ‘E:.I.'M'E II'Ilpl;:lrlfl:ltlil-llllllT-J:Irr::I:;-::‘;
Plee, Wil bold all Wigh-pressurs blled goeds.
Bample 350, Weoide Lof aiost,

WILLIS & ROHRS, Kentos, Ohio
BARODA DIAMONDS

Flash like the geanine—at | /30 the cosi
S0OLID GOLD MOUNTINGS

Skand aobd fert as=d eEpart ciasleakisn.  Bea
them Heul, (bl pay. Unislogp FEEE. FPalan®
Fiieg Gaups snchuded £or 5 Swo-gent ptampe.

ThotBarsis Cu., Depl. W1, 230 Parih Bate it Chicatn

INVENTORS

Our Brain B To You

L] | F EL o 3 Itirs.  1ur
i o]

A. NACKE & SON, 240 5, 9th Street, Philadelphia, Pa.

NEW INVENTION

NOTHING ELSE LIKE IT.

Ohioan's New Method of Cleaning Clothes.
Cuusing Great Excicement Where Exhibited.
Unlike Anything You've Seen or Heard of.

Cleans Family Wash in 30 to 50 Minutes.

Mea Rubbing—Me Chemieals—MNo Maotars.
Mo Washbosrd - Mo Wash Mashine.

Over 35,000 Already Sold—Ladies Delighted

SEE T0W BIMEPLE, diffescit, sary. ['at o0 Elove-—
ndil water, then soap, then elpies—ihat’s all, In & 1o
A minutes clotkis elenn Laymlriid clenn elivtlies with-
puf ruldlng.  EARY WAY docs the same at your home.
Wit penoved automatkally excepl to move the kool
wrensbunally,

The EAEY WAY, in one eperation, dops the come
bined work of wash Bodler, wash_ board and washing
mechinp=ipzs tim#, almost ne labor—no injury o
wlathag,

The BARY WAT develops epetgy by mechanienl ma-
mlpulatbm, sereocinteld with hol water, Bop AildE, BEper-
bented steam, fpl scslliog vapor, wtilleed a8 o com-
pounid foree, pall eomfned o @ closnd medlal compart-
memt.  2peclal operating arcangenenis,

Cleans woolens, Qannels, hiankets or eolored clathes,
af woll a8 white goosds, fmest Inses, cortaipd, P=d
cloihes, Raves  tlme, fuel, Ieber, elothes, builops,
strenglh, enks, health aml noner.

Mo subbing, wear. tear of injury. No soggy. bad-
smelling, bBeavy wood—but all metnl. strong, durntile,
sanitmry, gt in welght.  Easily used, eleaned, han-
Nod=—nlways teaidy. Child can ose Lb—a0 pxperiment,
Ho moters, Spves 5T days” drislgery yearly.

THOUSBANDS FRAIGE IT.

1. MeGee, Tewn., writes:—loe Foing luly leaned
day's washing by old methel in one howe with Hazy
War—annther in 45 minstes,'”  Mrs. T. Hulln. Lan.,
wilirsi—=1 washeil bedding, heavy quilts, enrtaiss,
etn. witkeut Fubbing, ol Inon very akort time.”  Lan-
rien Mitchell, 0., writes:—Ime n big washisg in 45
mingtes=—sold 3 alrendr, &, D Peppeton. N, ¥.iem
sijyes perferct satlsfaction—whshed el muilts, greasy
preralls and flne cloghes™

Prios oaly S0.00 cemplete—sent to any address, Wk
aold in #tores. Send no memey—aily semd yone mame
pmil  #ildress,  We're old  lzmg caplinl 1|rn.r-n-'|.rbn.
Fverihing proven,  Gunranfesl.  Weita to-dny far 30
day trial er, (howsands testimoninls, ete. Cirgulars

Fraa.
— - —

FREE SAMPLES TO AGEMNTS
Wanted Agents, Baleames, Managora—emen or women
—at bome orf travellog, all or part Time —'.'-l'r"'-'«"'ll,',q'
—isklne orlers—appointing agents. “'Ensy Way'
P sthing like it Worlid umsupplicd —ngents
moking bhig money. When operated. people stop—
get exclbeil—wnteh g, . 0, Gereer, O, writesi—
Snowed 7 families, =odd 0. A B, Vereib, of L.,
gold & gpe dar. J. T. Peop, of B, C., had birn ook

O daye, wald 1% W, . Stephenson, Tex., orilered
| %44 Im Wy daxye,

Wrlts to-day for specinl agonts’ plas, free sample,
1808 offer—aot qubek.

— —_—
HARRIBOMN MANUFAGTURING GO,
630 MHarrison Building Gincinnatl, O,

Fleaae Mentfon Popuier Meghasiicg
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ake Your Future Sure

Eam $3000 to $5000 a Year

Booklet That Tells All is Free

Ambiticga Men spd Women, Make Yoor Fatare Sure.  Yon Can,

I'n & few months' tine, By hofe sdiady "«'l-'ll'llt“-'-llt Interference with your present oot
pation, vor ean hove at yoor fingersends o profession of claas and elevated degree
that will make yoia forensr superior to posltion-hunting and position-holding.

In o few months' time yoit eat prepand yoarsel! to face e fiubaee with o mind
enlm and eobtent in the Enowledge that yoo possess a new kil of brain and
hand that will unfollingly prodoce encugh incomes o enabile yoa tolive elegantly
. for ths rest of Tour Lifis,

In o fow months’ time you can ralse yourself socially to alevel with the best

H.l:lﬂ' I|.{.'I | peopla in tha commonity by becoming o recognized profesaional man Gr woma, &
'-nmr.._ | Doetor of Mechano-Thetapy: lay the foaadadion of m fatore fortone and start to
] | boidupaprectice in one of the mcst delightful and fassinating callings imaginable,

"B rang, | Learn Mechano-Therapy — Earn $3000 to $5000 a Year. .

Tr' L RA]L3]
T Aoy man of woman of ordinary eommon schon] education may come te this
eollega and learn in class or be toughi with the preatest succest at hig or her e00s
wenience ot home by mail the prisciplea and practice of this absorbing and elevnting
profession that s simpler and more efective than Osteopath ||.r|:l.'| which bas the un-
qualifled eodorgement and active sapport of the medi profession,

Write 18 at once and wa will send yod a large illostrkied book that iells afl abont
Machano-Therapy; tella why it afers an fdeal opportunity for those without capiial to
Tida financlzlly and soclally: tells why men nnd women seceedd in it soguickly and gives
the names and photos of A pumber; exploina how we guarantes success inthe n1l.m£

of this splendid caliing, eseribed tha anthorized diplomas gran bed onf gradunteds, &n
explning the rendopable eost of tuitlon and the convenient terms of payment,

Write for this book mow=—while Special rotes for toition are ia force—it is sent

fres pnd prepaid 9 the sdAdress of ROV Hian OF wodsan in the world,

Do thiks ot oncs and léarn how yon may becomes in a few moithd really nnd notsal-
1y independent in faiure of any chance of Gnancal misiorivoe or distress—addness

THE AMERICAN COLLEGE OF MECHANO-THERAPY

DEPARTMENT 557 , — 120.122 RANDOLFH STREET, — r..'.Hu:M:.ﬂ. ILLINOIS

Blgéest Engine Baréaln

See Who Offers Them, Then Consider the Prices

Here is the biggest real bargain in Gasoline Marine Engines yvou

ever saw. A new Three-Horse-FPower Engine for §44f Ora

ynew Six-Horse-Power Engine for $80/! Only a limited number.,

. The stock won't last long at these prices, It's the chance of a
lifetime. 'Write today for full information.

The Special Reasons for These Low Prices

A litle over n;‘nur RED Thu Ferro Maching & Foundry Compoany purchased the entre Interests of the Degralt Auto
Marioe Co. erro Machines & Foundry Company immedintely utilized thelr entire manafacturing facilities for turming
out FERRD I'rl{l-mrr- anil the result was ihat a guastiiy of partially Goished Detroit Anto Marine parts wees lofl op hand.

These parts were principally of the three and six-horse-power stzes, A thoss partd of Dotfoit Auto Mardos Motoers
were of no use to The Ferro Machine & Fousdry Company nor fo anyons else in this
partially completed state. it was recently decided to finish and pssembie thesa pari= and
place thess theee-horse-power And siE-norse-power engines thoas built on the market ot less
than cost, 809 os to clear up thisg exira stock ot onee.

Thess paria wers ceank shallg, conpecting rods, carburebors, commutaters, and the
balepee of the motors incloding all castings bave been u:rrm:-nlhr mnnuhn‘lurm They
ara made of 1w boat material H'IT{IHEH:JHT ard ’|11.|E'|It"l] perfectly. It's the biggest
bargain ever offered to the boat boflder or the boat owner who wonts to put an
engine ia his boat or replace his old engine.

Read What Users Say:

Pvfrudd Anwfo Marfne ey {:mr Engines F Awuba Wopind H‘-'Illpine v After nun
e thia fal thin . They run Ii [ mrul.lmlnh.-iitl.lm b pn oennjwith I b, p.
ily pnd propel the bosts so fast enging in @y ML houso boat, ot 08 nvamgs

El.'rn- f.]. ?E toy pat “n |nrm 1u1:... T will ning. 1R'r'lnf per IJ-.m::- I w-.rl.tlm ﬂ{J.n T
nyE i am kh S hntn Marine'" i ps il el (SN RIS
menarn, - G L BADEN B A bann U il atany price: "M AN ITH, Minm Fia
Eemember, these engines are tested at the factory to dewvelop their full
rated horae-power, We will always have all parts on hand for repairs.

We will furnish vou with peico list fo yoo can get any part of these engioes any

Hme promptly mand ot low price difest from our factary.
'l'l-E 1o uladr=X0W=and o will sond you foll lllnstoation and dscription of thise @
gine= and the varines cutfits thet ga with thoms.

The Ferro Machine & Foundry Company, Cleveland, Ohio
Easiera Branch: Dept. B. 44 Cortlandi 5i., 2d Floor, New Yok

Please Werlion Populor Wechaorlcs
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Tust Sign and Complate Set
Mail the Sent to Your
Coupon Home

MNaw

Popular Mechanics
You to Join Its History Club’

Just send your name and address on coupon below, that is all you need to do to become

a member.

|.t -I:I.[]E!-i- mot CosC one penny and. a5 E:{?UJ'I. 45 Your name ii]'ld .'Id-IJFE'HS 15 I'El:ﬂi'n-'l::d

a set of the World famous Library of Universal History will be sent to you prepaid.

HERE is the greatest opportunity ever

. offered — an opportunity for our
readers Lo BECUFE AL less than hall price these fifte=em
I:|-r.=.|.||l fual volumes all printed from lacgs new type, m-
Bl igle] wiil I vy 10 gl ble page mapd and pang, 700
full posre illustrotions, many of which gre in codors, and
over 5,000 pages of n:-il.di:lll: 1:|n1.|:i:r.

Hefore you decide to buy we invite you 0 examine
this work in you own home for an entice wesk atsoluiely
Free of charge, ancd should yvou moet want the books after
exmmination we wil]l have them recurped ot our ex penss,
We carnestly reguest you to examing this Library ; 1=t
youif wila and children and friends see it, No Biler gt
of books could be ploced in the hands of children than
this; it reads FHke a thrilling noevel, and i8 io Faot & Com-
plete connected History of every couniry, natlon and
people from the beginning of tima to the present year;
the groatasi History ever written, and endorsed
by scholars everywhere.

This -ul'fEIr ir made poesible Ly the failore of the pub.
lishers, The Unien Book Co,, of Chicage, and koowing
this magnifivent work hius bsen selling mt £85000 0 set, we
gladly meresd witl the recdiver of this 1:.-::-1r|',,:-\.1:|_l,r L j'-\.:-nn
o Clab among oor readers ond take 150 sets ot the
bottom bankrupt price of anly $24.50 and extend terms
to our readers of only 50 ceents down and $2.00 e ootk
for twelve mmonthe, belisving that not ooy 250 but per-
Baps 200 of our readers would be glad to take Ad-
vantage of such an exceptional opportunity; however,
o alé profised only 150 sets, therelnre sugEest your
writing us at once.

Pral, Gaores Fallews, of Indiana, saye: iivjeap histories of dhe
World are drescy comvpiinfions.  This work, however, is clear,
fnteresting and accarabe."

Ex Vice-Pras, Siavengsn faye: “I4 18 n i
Bumnan e snd cheakd dnil noplaee o ove

leta péiond of the
Litrary,™

REFORE in the annals of the

NE VEE publishing business have we seen

-'.1|ﬂl'| A hargein, We do mist hegitate to recomimiend this
affer to every reader of this magnzine: indeed we -
eveavery family shoald own a stamadord World History,
for by kouwing how othier counteles Thaf ours gee Fop-
efied, it gived ud & better knowledege and higher np-
preciation of our OWn Systeim of governient aand makes
us better citizens

Wa will ba glad to give yoo an apparlanity to gee for
vourself and make your own declsion onfter you have
pepn Ll beantilul indineg. the magnificent illustrations
mnd have repd parts of this great History of s of
wifth. Then yoiu cat decide. Shoold you not wish o
keep the work, you will nolily us and we will hove it
returned ot our expense,

The illustration of the books wiven hers does not do
them justice; you musi se= them to realize what thay
mre. You assaome oo obligatieia 1o us or any one =ls= hy
sk iR 1THis PegEesl: viogi iy nek for o fres sxamine
abibon in your own home without paring any one any-
thimg, and fremember ol Cal #end the baoks back ot
our expenss, and remember, too, this bankruapt rock-
Bottom prrice of 322450 for Lhis 359 Library hos been mndes
maaille only on peeount of the faflure of the Union
Broek Co., thus necessitating a recelvers” sele at n prica
which barely covers The curl of Lhe papsr and binding.

Here 1s Our Offer:

Just write your name and address on the cou-
pon, cot oot and send it 12 us and we will i
have this Library sent to you for free ex- i

E. mlru-ruln lndr\-l.'.ll..:ll'll wneelior of the Unsiversity of ¥elir., amination in FOour cwn home, Uas a :
Eu e s sl uesibonal valueds fhe homme leswes Lo s very erose, ™ B T = 5
Rev. Frenk W, Qonasuige, of Chicago, saays: "These volumes FH}'E-l.aI. or ]_E ter if you “'“'h' but the - .&-"
Wil e ol ymmiensn servicn In slimainting history stody o oue Cr_ﬂlpu:ﬂ "-".I.:ll dl:l. Sund infed mﬂﬂ:r. __.-" o
eoaniry. It s a work of real genlus.™ o 4
Prof. Dabner, of Viezginls says: “Houibers readers will he 'L‘.U_T_ oOuUT THIS E?UPDH and B .\;PQ -._."‘11-“'"1-
Eratlfied at Lhe impacbind spiedl 0 which the war Lor Sostkern mail it today. Hememier—hooks Fid c}-. P ..,1:‘.
Andeprenibenes 18 trostsl, " returnable ot our expenss. .-:;'i‘" -L'Pf‘
& & agh
. . ' ) T & a4
Mo more obligations than if you asked te look at a book & ':p" ¥

in & book store — the work sent prepaid and returpable at
our expenss if you decide not to keep it. Look at the 700
pictures, read some of the fascinating chapters, then decide.

You are under no obligationa whatever in nsking for o trial shipment, We

will mecely give 1S &f of

L
ot r -:-""_x*":' .

prrefry charges—Y ou pay nothing—No #dicitor will eall on you—Yoau des o ¥ !.,"‘ i :

Cide inthe privacy of your home—And we oonsider it afavor tousif i L ¥ ﬂ"' _L.I;h )

i unity toshipthe books, You rlsk nothing ; ] ; :

and are under no oblligations, Why should anybody refuse thig ofer?

o qﬂ L, 3 e ! '
H h7l Ieks ponid 10 - [l - . : -
15 MIHI‘H’E vﬂl“mﬂ ||r]|| n|.1:l.:|:-: I|||:r:.I|II. 4w |:Hv ?5 I-h'-l- _."' u{.q ﬁ:-""\'::.'._._.- 3 b e
[5) =} L ' 7 -
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“MANHATTAN” IGNITION
gy SWITCH

This Ignition
Swiich will
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Lile of Your ¥ None
Better

Batleries

by ning Vwo sols
mitoronatoly,
throowing lovoe Lie
elther contact
point. Remorahle
limer provosts tampering  Soft rabber meket on back pre
wonte phart-cirealt by wnter, Compositioe mbber bas:, finely
Buiaked, FPrice 50 owinis  Postagy cxins 4 oolla
Wealher

Marine "™t Primary Coil
Designest fop “Halks pod Bk’ pnitien. faves sulct=ng apask for

any enpine, wsi lean lsitery bhas langes coils.  Walarprad=goinpoi—
ralishle. Frice &1.25.

“ Mesco™ Jump Spark Coeil

Latest  feagprored Erpe; sery small cwEresl GoREwmpEiong
gheplutely relisble  Frice $4.00,

"Red Seal” Dryv Batteries
For Inition, 20} amp. and over 1.5 wolis

Blen A, THx6 Inched, ooncenenen i ciiacans ..M pents
Biea B, 8 =T InehoB,.vraravmeniaiiass vao 0 CEOLHE
Bizo [, gz B BT 1T e —— | B o L

I'Wrlte Tnr discounts 0a puastities)

Livwist prices on “Somedhing Fleetelenl for
l':t'rr’.'lnlllr." Bonal e Cntinleg 32 15

MANHATTAN ELECTRICAL SUPPLY €0,
17 Park PL, Mew York 188 5th Ave., Chicago

Lasgest Excinviva Mirs: of Blertrica] Supglies in Americs

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-
ting tool of its kind.

Can be used ms a pipe grip; o Sat-nose
plier, and a wire ¢utter, It has foor
wrire cuiters, two ol which are so
designod tlsat the wire is held be-
tween the jows after cutting.

A Handy
Plier

That
Everyone OF QUALITY
Should ARE STANPED

Have

bear this mark. It's
a guarantee of quality

UTICA DROP FORGE & TOOL CO.

UTICA, N. Y.

73 (Oenesee Street; i

“SHRP SHAVR™
SAFETY RAZOR

Tha ||I'||5"E-51: Eafety Hazor
whielh will do all that any
&5.00 Razor can-do,
A perfect and eomplete
instriment built o scien-
tifically correct principles.
. Nothing toad just, nothing
to work looss,

SIMPLICITY ITSELF.
Kothing cheap abont i6
but the PRICE. 25 in
eash or 15 2o slam s,
Extra Blades, 5 for IZoo,
SHREPEHAVR Btropper 1le

For the Fastidious Shaver.

Wi have prepared a SHEP SHAVH Bet, conslsting of
SHEPSHAYE frame, 5lx Blades asl SHEP SHAVI Strapper,
petly packed 10 Dark Grees Imitation Moroces Box with glltb
pestering and grooved, salisd wood reception bl w0 Ermiy
kol the parts, The compbete outflt will by seot, postpaid,
wpon recelpt of Te. Money Order or SlaE PR,

Berd for Our Agenfs Proposifion.

CLEMENS SCHROEDER CO., Dept. 7
320 Broadway, New York

HOW T

0 RUN AN AUTO

Automobiles 7

T oz mew, am sarh .
g " HONANS" SELF PFROPELLED
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stracian aed Opeeetion s o cloar
amd halplsl way, sod folly e
frafed with meny diagrams sud
devwinge,
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heen dularsined by oomaiderwlon
of the meeds o man baliind
fhe whesl., It is clasr &nd con
ciss [m |in frmabpnt, and saumpre-
fansi ble to tha ot narperisneed
psrmnbalinl, &t tho saime Lim 18
s 0 Pinrongh Khat Ehe sxpeart wiil
leart mech from He pages
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Aingrams anfl FlnsArml=saa,
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