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Wireless Telegraphj
FOR AMATEURS

A handbook on the principles of Radiotele
graphy and the Construction and Making «
Apparatus for Short Distance Transmission,

By RH. P, HOWGRAVE-GRAHAM, 160 pages, &
illustrations, 12 ma., cloah . Price 51 .0

Flying Machines

A popular account of Flying Machines, Dirigi
ble Halloons and Aeroploines.
By A W. MARSHALL saad HEMRY GREENLY

128 pages, 24 Ulustrations and 23 poge plates 12 ma
elsh - - - - - Frice S0

HOW TO PROTECT

IIIVEl'ltiﬂllS SELL and BUY THEM

Fractical, Concise. Ewveryvone interested wil

find this book «f value.
By FREEDERIC WERIGHT, Fatear Attarney.
Frice 25c
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THE

Naval Training Stations

receive young men between 17 and 25 years of age, and give them a course of instrue-
tion fitting them for the duties of seamen, preparing them for advancement in the
Naval Service., Young men with an aptitude for o mechanical trade may be given
special instruction before belng assigned to a sea-going vesse],

Pay while at the Training Station, 216 a month, with wholesome food, lodging,
medical attention and $60 outfit of uniform free, This pay is increased when the
men finish the instruction.

Every facility for athletics and ont-door recreation; well equipped gymunasium
for developing soft muscles.

Leave of absence granted at frequent intervals to men with a good record.

For full information regarding enlistmtnt, and the opportanities offered, call at
any NAVY RECRUITING STATION, or address

Bureau of Navigation

DESK 69
Navy Department Washington, D. C.
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POPULAR MECHANICS ADFERTISING SECTION

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
ef sctively attending to such

W 'W cases, made especially for that

purpose: |
No. 556 Serew 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 nOm _m
longer handle. Nickel plated.

Price 20 cents.

No. 554 is 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
v and held safely by tight-
¢ ening the chuck. Nickel

vlated. Price 25 cents.

Carry one in your pocket, on your &i.j-ring or watch chain.
Either style mailed on receipt of price.

Ask for Complete Cotalog No. 17AP of Fine Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A,
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Do you live in the country?

Or in the suburbs?

Or anywhere away from a city water supply ?
How is your house supplied with water ?

Every one must have weior,

Water is necessary for nnimnl and mon; aod nature
ilemands it too Tor irrigation,

The suesdss of your hame 83 & comfortable and aani-
tary ablding plaee, deponda lurgely on your woter
BUPTILY.

Artificial heat i= requiced onby in winter—artificial
light only &t night.

Water i3 roquired during all scopons—day and night,

[mpoesaible as it may seem, the subject of water
Bupply had been almoel entirely neglected until recent
vosrd, whils groal improvomanta had baen made con-
tinunlly in Hehting eod heating methoda,

Thizs water supjHy problem 8 how completely
solved by

The Kewanee System of Water Supply

Tho HKewanee Sysbtem insurea every convenignoe,
pomfort and protection aifered by the most op-to-daie
cifty wnbter works syatem,

Thia means an abundant supply of water with ample
preasure behind it availabie st any hour of the day or

night.

.*MEMEH Syetem will enabila you ta hove that

wabter delfversd ta the athroom, kitchen, laundry;
- Enrden, lnwn—anywhere, under strong pressuce,

The Kewanes Syatern does away with the dmdgery
of earrying this water in buckets, o task which men
ghirk nml women detest.

The Eewanes System obvigtes the old style elovated
tank, which i expenslve, unsightly and unsafe—
which muy leak, frocee or collopae,

nd mo lenky mnd inefficient aktio tank need be

Uee the water from ﬁur own wall, cistern or other
matoral source of supply,

The plant may be ploced in the oellar, located In a
gpecin] pump honse—or ander groand if necessary—
oufof sight and thoroughly protected.

Kewanoe Bystems nre easy to install, cnsy tooperate
pril coet nothing for repairs,

The Kewanes Syabem 18 nof an experiment by oy
Elan s,

Over 200 Kowanee Systema in aucessafnl operation.

Com plete plants furoizhed to pupply any require-
manta, Irom theae of & coliage 160 small town.

Kewanes Systems are now supplying country and
galy homes, dlihs, hotsls, 8chools, SpaRrtaant Dalldings,
[|l|.|||-:|I.l: IRt LnR and Towhe,

Our engrineers can aclve ¥our water sepply problem:

ard no charge will be mode for proliminary prices snd
plana,

Every Kewanes Syvatem = folly gunrantesd=—we take
oll the risk and responsibility.
% us ghow you what we can do for you,
Write for eir completo $-page (lustrated estabog
which explatnes eversthing,
Ask for catalog Moo 14

Kewanee Water Supply Company, Kewanee, lllinois.

Mo. 32 Broadway, Mew York Cit

20 Marguette Building, Chicago.

404 Equitable Bullding, Baltimore, Md.

Pleags Wemlion Popelar Mesahanies
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Valuable B Book for Leﬂerers

Modern Show Card Lettering, Desigus, Ete.

[ NEW ANB REVISED EDITIDN =5

A prictical treatise on Up-to-Date Pen and Brush Letfers
!n-_n', iving instructions r Hu g many styles of lefiering,
om, movement, shadlin ElE-'IJLllE. desak amdl ars
mﬁeﬁaﬁtb-:‘t:hh l]{l;xﬁmaugulm and small latter for
hgﬂ L]
maki ug"uﬁu abpd prominent figures of-hand for P
ata, ate,

Ower ] ki f fnishedd ghow cands and prica
tleknts ml-sﬁlguﬁﬂ'm""p?ﬂ I'_'iuﬂl’| Imt:uutlug n;tal.d.upui' B
: - largo varlely of stuslard show cand alphabots.

This hook (s far bevoml anyihing ever published In this Nae. Tt containg solbd
practical common sense instruction—a book that s free from absund theories an
mysiifying kinks apd contains 2,000 mdvertisiog Phmses for Cand Slns, Posters, ste.

Tha pﬂmulthahmk!u bt #1080 deliverssd toJ.uur addreeau If you flnd hool mod [S il

as roprosented :{ﬂu have the privilege to refurn the same in good coodition within PSS
thres days, and T will return t & monaey. ;

Address W. A. THOMPSON, Pontlac, Mich.

NEW MONTHLY MAGAZINE

The secompanying {lhustration =hows o ::mal': outhine of the eover page deslgn |0
of & new publiention—"* The Show Card Writer,"" a handsome new [lustrated |
monthly., The first number was puldizhed Bﬂ]-‘ltamml' Ilrﬂl.'-. 1807.

Mo Card Writer can afford to be withont it a single mopth. Tt will ba o eredlt to
the crafr, an Imspiration to the workoer and o dellght to the eye, Every page, every
artiebe, avery [ostration will be clear and distinet. It will show yoo bow to IMprove
your skill, ow to gnlargpe your field and bhow fo make money.

One Dollar per Year Ten Cenis a Copy
Write for prospechog, A ddress

W. A. Thompson, Publisher, Pontiac, Mich.

GAS [PWER

A month skmneinn devoted cxclosively to the ges and gmenfine engine sobfect, Tt wili tell
Yl how o I'"Z'I:l AUE englng ronping H-l'lll M'i'mﬁ'{lll- monsy I exprnsive . Ji8 contents
are of a semi-technleal chamctor thal cannot L iotertst peopld operating of contomHet-
Ing the porchase of & combastion engine.

FLAIN GAS ENGINE SENSE

tiaclples of the Gas Englne in simple langudge—hot sl
raciital kuowledes o pisocessfullly operate n gas engine.  Hegalar lnbn.rlp:l.dl]; Hing
ower, 100 A year. Flun Gas Enpine Sense sells for 60 coots o O,

A ppecial limlted offor ks now open of digs Power, One Year, and Ovoe Cepy of
Plein Gas Engins Seose Tor $1.040, Mall ocders of ooees  Address

GAS POWER PUBLISHING COMPANY
120 Court Street, S4i. Joseph, Michigan
Free mample copy of Gas Power, if desired

| SELF-EDUCATION

TEACH YOURSELF AND INCREASE YOUR WAGES

ONLY DRAKES PLAINLY WRITTEN

PRACTICAL BOOKS
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS

Every volume Iu:lutth"e UP-TO-DATE nnd writisn
in n-lnmznuurﬂ m that even m child can under-
etaid H.A.IEE 'I:hn Inrpest pablizher of Modern
Mechamical H-uuhl- r home and shop study in the

H'Iﬂﬂl'_il"i“
- S HOY CARDE
LETTERING

L2000

ADVERTISING
~H H.I'I."I' LR
ulﬁmnv SIGHS

SHOW CARDS
ﬂ.Hﬂ F‘ﬂSTEH'-r'-

g and dingrams of
Tlek=

Mo Free Samples

presenting the primar
enmash
of {ins

ELECTRICAL HANDBOOKS
10 CENTS EACH

1. How be Maks a Dynass 14. Hew to Make a 15 H. F. Dy
4. 1Bow io Mnke n Telaphona Eaino oF Motnr
3. How io Makean Fleotele Mabor | 19, How lo Make o Toy Motar

14, Hew ta Make an Eleciric Ball

if, How = Hlske & Telagenph Ine
sirmment

15, How fo Wind Armabores

19, How ts Wind Ficld-Hag=aka

. How o Mske an Ammisses

28, Bow to Make a Tharsioslak

T Motor Robston

Electric Muchine
6. How fo Make & Magmrte Ma-

cinn
Ta ﬂl’.\\'!"#:-!_ﬂ.lll Medicad Indor-
L

]
N, Ilow En II-LI n Focked Aie

Horer b Mnks & Haad Dinams
11, How o Maks &
-

. How i Makan Hand Fest b

27, How o Makes Jump Spack Dol
8 Howr do Make & Rheeisd

chins
l BURIEE PUBLISHING COMPANY, Dﬂlﬂl!ll!._l“ﬂ'._ﬂmq

ermalsiar 2% How fo Make an Eleckrin Sold- world. W publish .m-d bonks on every mechankeal
8, Mow o Biakea T Paliery szing Iroa large lustrate talog resdy.
10, How o ":h:ll"':gm . Nowic Mais sn Flartyts fest=pr mhj&;:.L Crur e "
1L, How in Maka & Galvanometer | 3% Bow bs Makess Elee. Fursars ]
19,

FEEDERICK J. DRAKE & COMPANY
350 Wabash Avenus

CHICAGD, U. 5. A,
In ordering our catalog please menmtion this paper.
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8
TrainlLoad of Books

¥Books to be closed out ot less than cost of paper and
prin’ Binding free.
Mationnl Book Concern, Cash Buoyers'
Failed o o o ey ey
I Boaght entire stosck of Chss of thess Bly Bankropt
Book Housed and a bl 1obof the other, Iom closing it ont
pow ot 10e o 50c on the d

Sample ﬁr-ﬁcnn

Tabs aprright bouks, were §1,00, My price i
Liwk iocloded The Prospecior, The Masjueradars,
Songquesk of Canasn, Ichard Carvel  Husdinsds of
ollars ak Froin Gic be 482,

Encrolopedia Hritannioa, half meemeen bipding,
inilallsant peicn M. My porice #8705

Dickena Complete Works, 15 wals., eegnlsriy
BE, My price #3175

I o climing owl atl les ilas hadf priee ibs fol-
lowizg rompleia worke in ksl noensces hindings:
=[MHak=ng, Thaoberny, Balane, Seckl, Irvin g, Dhomss,
Hiigs, Builwer, Carlyle, Elud, Cospes, DeFoe. Fielid- |
img, Hywthorms, Peos, Beady, Husking Smollesl; |
GEibban, Gaies, Oeeen, Shalespeasn:, eic

Milllone of hockes, thrusmnds of Litle. Classe
of & [IPedime Bo pet Almoss &ny ok &b & dlscoon
of Eroes B0 ko BF par ceob fnom megular price whils
sbock Jmnsks.

Books Shipped on Approval

wo'hjeot by sxuminskion in yeurown Bome before paping.  Every hook

les mnid
rawlng

B
ng Cablnets,

",

Y |
(1]

lnﬂll:-l:l::li Tl:%

Hlas Frint Framog, Etd.

Mannfacturers of Varlows

FRITEZ & GOELDEL MY¥FG. Cl.,
89 Alabnma Btrest, Grand Rapids, Mich.

Send for iiustented Catnlogue or 2k Four jobtsor.

Slres of IFrn
Foards, 11

» i g ) s S

OVER

DAVID B, CLARKSON, The Book Hroker,

¥ . ]
3 f v |.F '} Ir 1
Euaranbesd new and ssdisfaciory, or suhisctl 40 rebarn al my axpanss, {2 ] 4 o B Il}
Worids for my bEp Fees Bargalin Lish of this ek Bedore ordesizg. S I a r_
I coata nothing. Wil enve yon moeey. Posial card will Bring B S -‘ . ] l
123 Bosch Blde., Chicngo,

(4 IN USE

POSTAL SCALE $1-% O A o IIE

Tells ot 0 glance postags in coents op 11 malil
mgiter. Capecity, 1 poeond by Eall oppees, &
imches high, Culsdown the stamp BIL W
mika several @yles for the offite, storn ARl
1 bosimess hooees, as well us tlre bned bviaual
dE’IE All beadline deabers sell Whem.
Catnlogue 1 free, showiog 12 glyles,
FELUOUZLZE BUALE & MING. C0),
192 W, Jnekson Houlevard CHIOAGD

- - There nre XX chapters in all, XIX carcring
c u-o lt {l.'-u from the fundnmentn] principles of elee
ricity on through the warlous hrooches to &

point where the coreful student comprehonids the complete designing, care and operation of & dyname

or motor, mnd [ chapier on electric poromoebiles, ontlining their construction, care and cperatlon, and

nll about storage batterles nnd bow to bandle them, Each pubject is earefully written and to the palot
After g ptudent atodles o subject, he B8 guestioned on that
snbfect In such 4 mooner as to belng ellenrly.- to his mind
‘tlllli' polntg e feeds to koow recording saome. & INC-
TIONARY n lback of ook will enable iim to learn the
meaning of any electrical word, term or phrase uwsed In
thi=z book, as well as kundreds of others COMMOen 18e,
All reguired tables necessory lm the study sre io it

TABLE OF SUBJECTS:
CHATTER CHATTER

1=Wirs X—Counter E. M. F,

I—El c Batteries. El e
"E Plating. EFiES. Liei- X1 "ﬂ':tuuh and Eddy Cur-
|

IV=The Hq!n:l_k Circait Xil—Armature Reaction

Zent en Ten Days’ Telal at our Expenze
E. GHMNG:I-I IEH
Lobamafin Addesg Msshl=g Un,

438 Hromdway
MNaw York

¥—Magnetic Traction Kili=S5parking
Vi D agnetic Laa XIV—Winding of Dynamos and

L kagw
in Electric Clroult
vill—Calculation of Ske of Molors
Wire for Megnetizing Coils iV=Proper Methed of Con-
IX—Calculation of E.“ﬁ. F's “tl.ln%E o5 and Molors
in Clectric Machines —Seif talion and others

£2.00 PER COPY=FOURTH EDITION=1G6,000 COPIES EOLD.

The offer we make of refuonding money If book la oot
gntisfnctory upon examipation iz AN UNTUSUAL ONE in
cononection with the sale of 4 book, But we bave no fear
af e eeturn.  Your decislom will e what thousands of
othera has heen. Money wonld not buy it if it coald oot
be duplleated, We conld print testimonials by the hon-
dr-eﬁlsu. It I8 best to order and be your own jodge of ite
merlis,

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERIOA'S GREALTEST REPATRE WOEES, Arsalorsi sod Flalds Wonnd—
Commomtary 2led,

. Pleage Mentlon Populor Mechanice
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Shop Notes & 1908

“Written so you can understand it”
Vol. 4, Ready November 15, 1907

Best Volume of the Series. 200 pages and 500 illustrations.
Contains matter entirely different from Vols. 1, 2 and 3.
A copy of the 1908 **Shop Notes” added to your set
will double its value.

=

Notice to Newsdealers

A stock of the Popular Mechanics Shop Notes
Series is carried in stock by all branches of the
American News Co., and your orders will be filled
promptly. Usual discount to dealers.

The books are returnable; no time limit.
The Shop Notes sell throughout the entire year.

For sale on all News Stands
or sent postpaid by the publishers.

: Price 50 cents : :

Popular Mechanics Co.
160 Washington St. : : : Chicago, Ill.

Plagse Mention Populor Meéchandns




10 POPULAR MECHANICS ADVERTISING BECTION
——— = 1
P S TOR ¥ O SR T a2
L - A i e Wosan Wﬂ
Over elght thomannd
mflee wiitbont n  sln-
Ele siljustment to
pewer  plant;  that'a
the recorid which

mated car  anthoritles
challenge nll  Burope
to paqual. AOrenver
e eugine g yet in
runnlng comdifion
with  orlgina]l New
York, Chicaga and
Clevelanil Mator lnha
seals Intoet.

A “"Mechanleally
Right™" AIORA power
plant smil MOEREA Alod
Proaf Consirnethm I8

Ol'd

MECHANICALLY RIGHT.
N —mn

you'te arsmred of a right racy car equally soltable for
town or cross coantry runoing.

whnt mnde this feat
posaible.

When rom own &

M

Pleaxe MWemtion Pepular Mechomdes

Itg lowy dspieed motor Funs amosthly on high pear a=
glow - a8 four miles o bonr, alse as fast ns most
delvers care o go.

Whepl bage, 018 Inches: welght, 1760 ponnda; 24 horee
pidwer: La Cosle @ogoeid, Prioe, 52,300

WElte foF Use kst aedition of “"The Sealel Bonmet.™
free.  Delog n complete =tory of the most wonderful
worll's emlarasce  fecond ever erealed In motor cor
history.

The “All Admired” of the “Al' America™ Show

Mora Motor Car Co.

23 Morn PL, Newark, New York, U1, 5. Ad
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“YANKEE TOOLS |

ARE
IN QUALITY

RATCHET AND

also DRILLS

SEND FOR OUR

SENT FREE

| MFG. CO.

PHILADELPHIA, PA.

WITHOUT EQUAL

OR EFFICIENCY
IN PRACTICAL USE

SPIRAL-RATCHET
SCREW DRIVERS

ASK YOUR DEALER
TO SHOW THEM

“YANEEE" TOOL BOOK

| NORTH BROS.

|

B e S A .--.I"' P

Home Benches

THE N0, 43 BENCH; ALSD MADE WITHOUT CABINET
Wrlte for Catalog and Prices

GRAND RAPIDS HAND
= SCREW C0O, =
920 Jefferson Avenue
Grand Rapids - - Michigan

Largest Masuiscimrers of Manual Tralnleg aod Hoeme
Bemches 1o ibe Worlde

11

— — = J
Let there be Light| |3
- RELIANCE _
_wm  ACETYLENE GAS
' GENERATOR

MAKES LIGHT I P
" FOR THE !

Home,
Church

Relianes Genarators are eqnipped with

movegent of tha bel, which ooours when

== ——

DAYTON, OHIO

I Etc.
Automatic Weter -Shift — Water - Feed Valve

ot balng dirsctty sonmected o the water feed-
“::u“n%dm:g ﬂrul:E'DBr o thies carbdda, absclately prevents
Eu WaLET reaching the carbide untl this walve &=
brought ioto operation, antompilcally, by the dow

IS
e L nddifinnal « This L
sefciently low to Tl A ona niiar lights are furned of.
WRITE FOR FREE ILLUSTRATED CATALOG
Giving full infermation regarding all
stylos of EELIANCE Gensrators.

The_ﬂ_em City
Acetylene Generator Company

Factory,
» School,

a_rat wiler l

the iu8

d

Have ynTueu the New Improved
KEYE TRACTION DITCHER?
e T L T
I e

| S e
Pk “whots I
T
e
wWork but oo,
clting toa pec-
fect grude i

[

| dayand thecost

of oparatlng.
Bed the ballewlag

teadimalils

24T, Maochlne. DANADA
Pincher Creek, A, Can,, Tih March, 168,
The Buckeys Trwctlon Dilcher (o, Findlay, 0.

Oentleses :—After naleg for foar monibs the B 1o, =TV TL Delchar 1
perchasl from » I am abla to give yoi the following resalkas

La getd loam the macking can sversge 150 feal of § Bk disch per 12
Eoory, incleding dolays aod stopd  Tn hard; dey I'iﬁh“ Bsavgs a palish
o iha sides dho machine can be cstinted oo lo Git feet per day. In
grmuoll Ll sdns of o man # fisk 12 will dig 70 feet por day; pemamus ks
s requiced B pick U wlooed that may Fodl oS seiie pack of the ma-
el iy,

I have dug 16 groand compossd of pravel snd boolders lurger than =
man’s bead, bol 8 §8 not sconoodeal. T ws sakiafed That U machins
'.JEl.d.u the wesk of 100 wean sk one-banth the cosk of haed Inlor,

Fours traly, 4. K, Weoss, 0, K

Tee Buckeye Traction Ditcher Co., Findlay, O.

Pilease Mertion Pop

wlar Meckanics
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e SFJ0P NOTES Series avrsen: ]

] One of these books is issued the first of each year, and is a reprint of all the
- articles which have been published during the year past, in our *Shop
Notes Department.”

wopages Vol 1, “Shop Notes for 1905 sssmustrations
wspages VO II, “Shop Notes for 1906 s mustrations
e2apages YOI I, “Shop Notes for 1907 ssomustrations
2izpages  VOL IV, “Shop Notes for 1908 s:6mustrations

[ 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 professional tnechanic and the amateur.

@ These articles are the cream of the experience of years, of hundreds of the
most successful mechanics in the country. There is nothing on the market
equal to these books at five times their price.

[, The Popular Mechanics Shop Notes Series TELLS EASY WAYS TO DO HARD
THINGS, and like Popular Mechanics, is * Written so you can understand it.”

[ These books are indexed very fully and with great care.

@] The subjects treated cover every department of mechanics, with useful time
saving “kinks" for engineers, firemen, carpenters, machinists, plumbers,
painters, iron and wood workers, electricians of all kinds, masons, and in
fact all the trades.

[ “WORTH ITS WEIGHT IN GOLD" is 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 brought in a job new to him, he consulted his ** Shop Notes,™
which told him how to do it.

] Each volume contains entirely different matter from that published 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 Volume, Postpaid
For Sale by all Newsdealers or can be ordered direct from the Publishers

POPULAR MECHANICS it 2 :: CHICAGO

|
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'SPECIAL 30
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No. 700 $3.50. No. 711 $8.00.

GOODELL-PRATT COMPANY,
GREENFIELD, MASS., U. S. A.

DAY OFFER
$5.00

BUYS IT

To introduce oor line of Home Companion
Taonl Sets among the readers of Popular Mechanics
we are olfering for a limited time u:ul;.' our

No. 710 Set for $5.00 and
Expressage.

Theses Tool Bets of ours eomprise tocld of onre
oo manafacture, whose gquality ig well known,
put up in handsome hardwood cases,

A eomplete liat of the tools in each of these
peRortmenta will be foond in onr o, 5 Catalog
which we will send free to any address,

No. 712 $10.00. Neo. 713 $12.00.

The POPULAR EMERY

1 GRINDER

1 A Practical Tool

for blacksmiths, plom-
bwirs, carpenters, furme-
erd gl mechanics of
all trades. It iz strong,
duralde and simple in
constretion.

Wheel iz & inch
diameter, 1 inch fare, and
macde of best abrasive material
for sharpening tools.  Makes
<y UM revclutiona per minnte,

Tool-rest may be adjnsted
1o give any desired bevel.

Can ba carried in small box
ardd 2ot up snywhers in fGeld
or shop, Ko belts, coga or
logt motion.,  Buy it, try it
and if you don't like it, send
it Taele,

FRICE 53.50

Mechanics Tool Works
185 Dearborn Street, - = CHICAGO, ILL.

SHARPEN YOUR TOOLS

You can save trouble and save time, you can do better
work with leas effart if you have in your shop or home &

PRACTICAL
GRINDER

It will sharpen any edered 1oa]
In one tern'}n mg tlnﬁ': that
an ordinary grindstone will
gharpen (. 1Be  aluodum
whee] will pot heat the beelal
=, Al take the temper out
ey alther, Wo guampbes that,
Clamp It an talds or bench,
hold knlis :}1' ool rrﬁhuf
ndimg wheal UrM.
wl'= all.  Any one can do Gk

Upiform wheels for general puo wirh—special
berrolid wheels for certain styles qu Implements.

A NECESSITY IN THE SHOP

A timo and bothor saver o the home, Nothing to gpet
oul of order, oo walar necassacy, no chalo to buckie or
halt to l}reaj-:. Srall apd poriable, will save 1ts cost
In & week whon drills apd tools aro carried out of the
shop on outsdde work,

SEND FOR FREE BOOK

Praoweal Talks About Fractleal Grinders. It will
sattde the dull tool and dull Enife business for wou.
AsK your dealsr or semd to uws dirsct.

ROYAL MANUFACTURING COMPAMNY
133 E. Walnut Strest, - Lancester, Ps.

Pleass Mention Populor Weshamics
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eV DBKZSCHUQLHFAUTONHR"

Farn 25 15100 a Week

gur course of sindy will 4t Foa In twe months e be 8 Chanffere. Ao

Zglosman or Garmge Alanager, amil theee 18 mo better | il gecapation fnes

pleasiiter work in the warld, Our Home Study  Conra ¥ meil glves Ty |II In

arriperion by charts aml fext, and does nd Jnderfers with ¥ouf proseml ] R ]

ur i:|.|:|||:|'| 2 are Tecognized ps experts aod poos] posltinnE  sepk e "I:'-R].TE. TODAY

for Froee pEEpecins. 'ersonol  teacliog with road  jwocties §SiE oor ||__ New York Selool P peeferned

NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th 5t., N. Y.

SOROLL SAWS B PLE? Simplicity Itself

T will send this beawtifal
design with 30 minlatures
pnd my illastrafed cafalog
af Scrmll Saws, Lathes,
Fanev Words, Metal Trvim-
I'l'l':ﬂﬁl'- and T-cll:-lu. Fll:-ll[lm-cl
@ on reocipt of 1530, or send Ge
for catalog saly. Address

The POMEROY
Scroll Saw Co.
b Lsplom 5,  Hartfard, Conn, Manietscinred only by

L¥iw, &
SCROLL SAWS THE RANDLE MACHINERY COMPANY
FRoM 50c To $22.50 1761 Powers Sireet, . : Cinoinnail, Ohlo

BUILD YOUR OWN AUTOMOBILE

Yom can do go by purchasing your chassia or parts com-
plete from us, We give you the benefit of our years of experience
in thisg line,

We are building hundreds of these machines and they are a
decided snccess,  Reliable, durable and powerful. Engine is gilent
and simple in construction—9%10 H. P, Buy a chassis from us
and build you an suto Buggy. 2end today for complete informa-
tion and prices,

AUBURN MOTOR BUGGY CHASSIS CO.
Auburn, Indiana Box No. 10

MO ADJUSTMENTS

TEVITIE SAVATY
ENOLLYIITAWOD 08

NO WAITING

The “KICKDRIVE™ ia faor driving all
kinde of light machinery by foot power.
Tha following sarticles sre buoilt com-
pleta with the “HICKDRIVE":

Circular Sows, Polishing aod
Baliing Machinss and Fordes.

et 210-212 A Canal 8.,
J::Tu.i’.!gn MAYER SLOTRIN, iy vopi. K. T,

[BEWARE OF IMITATIONS

For the protecrios of our cesqomens we adviee thal
Elein's Flsgry aro baing imicased, io look lke Klein's

This. baweyer, doss poi make them Elsis's, i
rl

EAUTION Lo 0, s
LEdids =l BEEdlm — EEEE @M fERalEd L] [™]
B Rmt, et o S =
LA AL b e kil ] L

MATHIAS KLEIN & SONS 5, utauypt

ZHWAF

TAPES AND RULES

AME THE BEET '

J | FOR SULE EVEAYWNERE  SEMA PAR CATILON My 34

ovee fonr Pue o

RS MW, MICH., U.SLK.
FEW TOLE, CONEEN, ENE, , i W Wiskih, filiis

. EYE BENDERS

ErE i porm el
afnux 1% mmﬁﬂﬂgﬂ g
Mﬂ:ﬂﬂ“ undsr,
-'l.l.l.ﬁlﬁwu'!!l.‘f Co.




Laboratories
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l_ B The
Miner-Lawriel

Chemical Analysis and
Consultation

' Expert Aid to Manufae-
turers

Factory Problems
Patent Processes and
Litigation
Cumanditing Chemiate tn

L

355 Dearborn Street
Chicago

CARL 8 MINIR
JAMES LAWRIE, Fau. I

Popular Meshandcs

Illino1s
Telephone Harrison 3332

BULL

BROOKS Sﬁmﬂ

OF Foll Size Petlerms asd NMostiated Tnstrmclions

Yoo fesd no doal expesiance—no previcus koowlele of bepts, ur
big free catalop glves humdreds of festimenisls—todls how o profis-
ahle Boal Wiilding business may by edlabloled. Sand for i, Wa sl
knock-dorwn framss with |ill1h|rn| o finlsh for less than (5 corks gis-
#re B manufesbine. 3.1 l:nl:ulrnhli‘ml peCple Dk boats by (ke
Heosikcs I year, Why sob youl
SariErLeries Franascidh abf Moeer Herowrzn

BROOKS BOAT MFG. 'E.[I'

[T TR ST o R A T R T

1?’II EnI'I.I.:P &T. .H.E:IH.’&W HICH, T34,

You Save 3 the Cost
EF putling topsiber |.|:|u finlshizg it ab
home  Wa furnbd il=arl azd r.|||ll||.l|| i
kijas<haary snlid oak—prary
IUd- wmanckhied —inoledss s3ain Illl" fastan-
anpe. Toi save & |||l.:'|:|'::|.ur|np|:"|7:|1|—:!i.
thie Praighi and xi| dealsrs’ proiiis
and trinl oeder Por b1 Bl chakr. Dol
tom ¢ushicn cover of lsathersbin,
Brd. Partlealsrs of other pleces

Eriif 0o Peijussk
BRERATIRS oF TRE A SEFATER OF e mg:m
I SHIF 3T, JAGINAOW MICH T3A.

- quRNI'IqﬁRE
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I BOAT

25¢. BOOKS 25ec.

ELECTRICITY, The stwdy of, and 1@ laws for be-
glooerd, comprislng the laws of electrle carremt gen-
eratlon an o, m's law, galvanlem, megoetlam,

Induction, principles of dynamos emd motors, wirkng,
with explanations of slmplr matbemotics s spplied
tox @lecteleal] calealatiocs. By N, H. Schnslder. With
BS orlginal [Mlusirations and 8 tables, 25 cents, post-
pald.

DETY BATITERIES. A practlcal Eandbook on the
deslgning, Blling aod fGolshing «f dey Dbatterles, with
iables, for notomobiles, pas engioe, medieal aod eolbl
work, electrie Bells, arms, telephones, expeclinents,
and all purpses niring & first-rote battery. Fully
illoatrated with 30 originel drawings. &5 cents, posts

paid.

ELECTRICAL CIROUITE AND DIAGEAME, Relng
a eelecibon of original op-to-date &Bd practical dia-
grams for Inateliing sonunciators, alarme, bells, elec-
tric gas lghting. telepbhoees, electrie power Qlght med
wirlng elreults, Induetion  codls, ftﬂ englne  1gmiters,
dynamea and motors, ll:u.u'l.u:ru windiogs, BLy M. H.
Hehneliber., 25 cents, peatpa

ELECTRIC BELLS AN .&I.AHE!E- Haow 1o lostall
them. By N. H. Schoelder. locluding hatterles. wire
nmd  wirlng, clreolts, pashes, hells, hoeglar alarms,
high nnd low waier alarma, Are alafms, (hermoaiata,
snnanclatora, snd the locatlng amd remedrlng of fanlis,
With &8 -|'|F||{|||:.I diggrama, 5% centp, poatpald,

HMODERN FRIMARY BATTERIES. Their comstrue:
thon, wee apd malnteosoces, Inelodior batterfes for tele-
phones,  telecraphs. motars, Induicting
rofls., and for =1l exzperlmental M. [
Hebnelder. 4 pages, 85 illusteations, The best and
letest Amerlcan Book o8 the soblect, 25 cents, post-
Tali,

EXFERIMENTING WITH INDUQTION OCOILE. H.
8. Nofrle, autbor of ""Iodisctlon Colln and Coll Mak-
foe." A imost lostructive Ltile Book. fall af pracileal
and Interesting experiments, fally explaiced In plaln
Innguage with oomerous hints sod soggestins rTER-
ing lnl:lrl:ttu.mtl. Arranged m the followin

din Introdnetion; Hamd1l of Buobmkor

: menin with [ L H in ithas
Vacuum; Ipduction asd Wirsless T# . With

eloctrle  lights.
work. Br

HIH 'l:'l'IH'IIIl-I. Mipsteatbong,.  [Imn the press.] 25 conte,
postnald,

EEETEIH GAS LIGHTING, How to Install elecirie
gas lgnlilng appacatus. lncluding the jump spark &od

mulikple syalems for nll porposcs. Also the care aod

uvlrl.1 o of snliable bettecles, wiring sod repales. Ry
& Norrie. 100 psgpes, §7 lustrations, paper. 25
ce:n:u. poetpaid.
THE LOCOMOTIVE, elmply explaleed. A Bret Ins

troduction to the HI.I-'I:IJ? of the locodnclive engine, thelr
dedgns, coprtructbon and erecdlon, with = short cate-
chilam_ and 20 ilnsirations, 258 cents, posipald,
WOODWORE JOINTE, [ow fo moke apid where to
ufe them; lpcleding mortlse and temom  Jolsis,  Iap
vimts, dovetall Joints, gloe folnts aed scarfioe jolots.
‘ith o chapter oo clecular wosdwaork, revi nmil
rnlutm?:ll edition, 101 peges, 1T Hlsstcations. 25 cents,
poatpabid.
EMALL ELESTRICAT MEAETRING INETRU-
MENTE, describlng the maklng sod using of the 418
Ferent lﬂuul.ll.n-t'u.[u. fully fllostroted. 25 coots, post-
paufal
METAL WORKING TOOLE AND THEIR TEES. A
Handheok for Young Englosers  ampl  Apprentices,
HShond how to use &lmple fools reqolred In metal wock-
Ing nod mode]l making. [Nustraied. 25 cents, poats

pala.

THE BLIDE WALVE. Blmply explalned for working

gineers,  Folly lestested. 20 eents, postpald.

DIAGEAM OF COBRLISS ENGINE. A large #nZCar-
Ing elving n longzitondinal sectbop of (he Corllas engine
exlindler, showing felative poalilons of the pleton,
ateam  valves #EhANAL valves, and wrlst plates when
ent-off takes place at 4 stroke for ench 15 deprees of
the  elreles, 1th  full partirolars.  Reachorods e
rock ahafis.  The elrele ecxplefimed.  Wrilst pintes amd
srvenirles,  Explanatlon of flgores. ete.  Pringe] on
heare maper, mize 11 in. x 19 In. 25 comfe, poatpald,
INDUCTION OOILEB. & practieal handbasok on ihe
eonstenctinm and nse of sheek and Apark cofls, ‘I'I"‘Ith. 15
filnstrafinns. 2% cemia, rpald,

JOINT WIFING. FPractleal hiofs for beplonera In
plumbing. Fally Moesteated. 253 cents. poatpald.
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THE GREAT AMERICAN WATERWAY

Mid-Continent Lakes-to-Gulf Project--The Proposed Route==Costs Four
Times as Much to Build as a Railroad, but Will Transport
Freight at One-Seventh Present Rail Rates

Thronghout the entire length and breadth of the Missizsippi Valley and its
tributaries, far-seeing men, versed in statecraft and in business, are directing their
brains and energies toward the successful continuance and ultimate completion of
the greatest waterway project ever undertaken within the boundaries of the United
States—The Deep Waterway from the Great Lakes to the Gulf of Mexico.

Combine with this
the waterway project-
edd to run  direetly
across  Uanada  from
Lake Huron to Mon-
treal and the Atlantic
coast, via Georgian
bay and the Ottawa
river, which the Cana-
dian government is
now ready to under-
take at a cost of $100,-
000,000, and it is eas=
ily seen that one of the
- most salutary eras of
the commercial and
industrial history of
the United States and

: Q@ T i &

making,

When these twao
walerways “are come- e - it
pleted the benefit to | B R o — - |
the middle west will i g i TR Fhaiemied ¥ Bt
he almost inecalculalile. The “‘Hertwig" =-Type of Present River Freighter
The output of the in-
dustrial activities and the produets of the western farmer can then be shipped
from the Great Lakes ports or the citics of the Mississippi valley through the
“Lakes to the Gulf” waterway to the Gulf of Mexico, From there the ships can
continue southward without breaking bulk to Central and South American ports,
or, passing through the Panama canal, proceed along the Pacific coast. Eastward
bound the distance by water from Chicago to Montreal and tide water, via the

&



2 POPULAR MECHANICS

Georgian bay and Ottawa river waterway, will be no further than from Chicago
to Buffalo throngh Lake Erie and Lake Ontario.

Today the first stage of the waterway, the Chicago sanitary and ship canal,
has been practically -rm:]plLtml at a cost of 855,000,000 to the Chicago bumtar}r
District. Thiz canal proper iz 22 miles long, Lli’-ldtb 6 miles of the Chicago river
and 8 miles of the Desplaines river, making a total length of 42 miles. The
canal now finighed is 22 ft. in depth and 200 ft. wide. The Sanitary District has
vet to complete the short streteh of canal from Lockport to Joliet, which work
will cost about §3,000,000,

The proposal of the trustees of the Chicago Sanitary District is to turn over
to the government this magnificent ship :.dlml which has cost nearly one-third of
the estimated cost of the entire umlmmkm!_ as a voluntary offering, without
other consideration than that the federal government Hrrnilhlln the canal from
Joliet to 8t. Lounis. Thiz offer is now “tabled™ at Washington, awaiting further
developments at the hands of the deep waterways cOmmission.

The seepnd zection, embracing the route from Joliet to 8t Louis through
the Illinois river, is 230 miles in ]I'_‘IE"E]I The cost of a 14-ft. waterway through
it, with the canal work necessary, iz eq:n]ated at 31,000,000,

The third section, between 8t. Louis and Cairo, 111, a distance of 1386 miles,
18 mow being surveved. This streteh of the system will be the most expensive, as
it will be necessarv to build a canal p arallel with the Mi ississippi for the entire
distance, instead of as part of it: the river bed being too uncertain to insure an
umn’renu]}tcﬂ channel. The estimated cost of this section is $73,000,000,

The fourth section, from St. Louis to the Hed river through t]1e Mis 2sizsippi,
a distance of V64 miles, will require no more work than the urdman dredging.
The fifth section to New Orleans presents comparatively few difficulties. The
estimated total cost of the undertaking, in addition to the $65,000,000 spent by
the Chicago Ilruln.lf:e Ihnstrict, will be about #125.000,000. The length of the
waterway will be 1,625 miles.

Az the figures show, the cost of the undertaking will be enormous, but the
resultant good will be so much greater that in years to eome the outlay will be
consiudered only a drop in the bucket compared to the benefits accruing therefrom.

It is estimated 1[}m1. il per cent of the entire cost of living is expended for

| = 7T
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Frregrapk, Capmegh, 97, Lslorwosal 8 L mols iomeed

Present type of boats and system of transferring freight on Mississippi River. Unload-
ing cotton at Mew COrleans. Thege boats and methods will largely give place to those shown
on Page 5, whon the Desg Waterway |5 completed.
the transportation of goods and persons from place to place. A large proportion
of the goods transported costa loss than 82 a ton at the point of production,
With this figure in mind anvone can caleulate with reasonable accuracy the tax
imposed by the transportation companies. “The cost of transporting freight by
rail is ¥4 mills per ton-mile, while the cost of earriage by water is from .92 of a
mill on the Great Lakes fo .1 mill on the Ohio and Mississippi rivers, Trans-
portation by water is also more rapid than by the average freight car service, For
instance: The rate on coal from Pittsburg to Lake Erie by rail, a distance of
135 miles, is 90 cents a ton, while the rate by water from Lake Erie to Duluth, a
diztance of 1,000 miles, is nnl]. a0 eents.

The people of the South American countries are purchasers of the producis
of the nited States to the extent of 40,000,000 annually, while the purchazes
of the United States from them are more than double that amount. With direet
water communication between the heart of the American continent and South
and Central America, 20 that vessels loaded at the ports of these countries could,
without breaking bulk, discharge their cargoes at-ports on the shores of the upper
Missizsippi and the Great Lakes, it is haﬁ:,r posgible to form an estimate of the
impetus that would be given to the central west,
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The building of the “Lakes to the Gulf” waterway will be followed by won-
derful development., ‘The Mississippi itself is navigable for steamboats for 2,161
miles, while small boats go 650 miles further. It has 55 navigable tributaries,
the aggregate length of which is 16,000 miles,

While the average construction cost per mile of the canals of this country is
about four times that of the railroads, the outlay for equipment and cost of
operation is so much in favor of the waterway that there is hardly any comparison
between the two methods of fransportation.

The possibilities of water tranzportation with flat-bottom steamers and
barges is illustrated in the trip of the river steamer “Sprague,” which passed
Memphiz with a fleet of 56 barges containing 50,000 tons of soft coal. The fleet
was 1,132 ft. long by 312 ft. wide, and handled by the one steamer with a crew
of 25 men. To transport thiz cargo by rail would require 1,000 cars of 50 tons
capacity each, making 25 trains of 40 cars each. The cost of equipment in these
cars and locomotives alone would be 51,350,000 and require 125 men for train
crews on each division of the road.

The proposed waterway 15 also needed to furnish an outlet to the shipbuild-
ing intereats of the Great Lakes. With cheap iron plates and an entrance to tide
water, the inland shipbuilders could compete with any shipbuilding concern in
the world. Steel plates cost in England 30 per cent less than in this country, but
with these plates made in the west by the cheap assembling of coal, and iron ore
upon the lake shore, no shipwright anywhere could undersell in the shipbuilding
industry.

Omne of the chiel obstacles to the waterway was overcome last November when
the Canadian government practically withdrew ifs contention that such a water-
way would lower the level of the Great Lakes.

At the Deep Waterways convention held at Memphis, Tennessee, President

Roozevelt in hiz address on the waterway question said :

“The wonderful variety of resources 1o be found in different portione of the AMissiasippl
vialley makes the demand for transportation aliogether exceptionnl.  Buch belng the case,
and thie valley being the heart of the United States. the Misaizaippl and nll ita tributaries
cught to be utilized to their wtmost slbility. Facility of chepp tennsportation i amn
easential In our modern clvilization and we cannot afford te any longer neglect the grent
highways which nature has provided for us. Natorn] resonrees have been and are still
heing abuscd, mnd we have ab last reached the forks of the ronds, Landa, forests andd
streams will have Lo be conferved, amd the nation must solve the problem.’*

HUGE TRACTION ENGINE

This extraordinary traction engine and soil-tilling equipment was built

| i
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This Mammoth Machine Plows, Harrow d Plants Ft. Wide st Ope Time: &a A of
II..E" ;Im.ﬁ. mn AVarage
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Bormpags Capyright, 167, Ut & | el

Hydraulle wnloading machines on docks at Cleveland, O., which will lift 10 tons at a
time. Boat sea-golng type. These will take the place of the boats and men seen on Page 3.

ezpecially for work on the =zoft peat
land reclaimed from the San Joagquin
river west of Stockion, Cal. It has
two main wheels, both of which are
Y ft. 6 in. in diameter and 6 ft. wide,
and two auxiliary wheels of the same
proportions. When used for plowing
each auxiliary wheel has a G6-ft. exten-
gion, forming a bearing surface 36 ft.
wide. The width of tread iz 44 ft.
4 in.

In thiz illostration the machine iz
plowing, seeding and harrowing a
atrip of land 44 ft. wide at an average
of nearly 100 acrez a day.

&
L

THE ROLLING STOCK OF RAIL=-
ROADS

Approximately 300,000 freight cars
and 6,000 locomotives were manufac-
tured in the TTnited States in 1906 for
use on the railroads of the country.
The lumher for these cars involved a
consumption of about 1,000,000,000
ft, of timber. To transport the ma-

terial used in the construction of both
cars and locomotives at least 200,000
cars were used,  Add to this figure the
number of cars required to haul the
material for bridges, ballast, ties, steel
rails, ete, while the railroads have
Leen making improvements and exten-
siong on 4 grand seale, and one of the
reasons for a shorfage In cars is
accounted for.

STEEPLE-JACK WORKS 672 FT.
ABOVE GROUND

. Capelle, the steeple-jack whao
painted the steel flag pole which towers
60 ft. above the top of the Singer build-
ing, 612 ft. in height, met with many
thrilling experiences. The wind veloe-
ity at that great height ranged from
10 to 40 miles an hour when no per-
ceptible movement of air was felt be-
low. With a stiff breeze blowing near-
er the ground, a velocity of from 40 to
80 miles an hour made itzelf felt where
the steeple-jack was at work. In the
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latter instance the pole swayed in a
radius of about one foot. Contrary to
the general impression, this movement
is an indication of strength. A flag
pole or steeple which does not bend is
dangerous because likely to snap and
fall.

& &
i

TREADMILL TO BE ABOLISHED

It will surprize our readers to learn
that there is any such relic of a bar-

= CNTrT
1*! g Vg,
|

Present Day Treadmill

harous civilization to abolish. Such,
however, iz the casze, and in some of
the English prisons the treadmill is
thiz moment turning its monotonous
course, [ts power serves no other nse-
ful purpose than prison discipline.
When a prigsoner enterz upon his
gentence he is given two davs at the
tread. He does not return to it unless
he vielates zome rule of the institution,
and it iz said to be an excellent pro-
moter of good behavior, for the recol-
lection of the first experience iz mot
goon. forgotten. The guard sits on a
lever which acts as a brake to keep the
machine from moving too rapidly, The
gpeed is graduated to about 30 steps a
minwte.  If a man misses a step he is

MECHANICS

carried down to where a erosshar strikes
the calves of his legs, which has an in-
stantly stimulating effect. The per-
formance iz like climbing the steps of
an endless skyscraper, and ascending
at the rate of about 1,000 ff. per hour,
T'he subject is now being agitated, with
the probable result that the treadmill
will be abolished.

CARRIAGE TOP FOR BOAT

A removable top for motor hoats
built on the same lines as a earriage top
12 a recent novelty, The top is made

It Folds up Quickly

of waterproof leather or canvas, as pre-
ferred, mounted on a frame which can
quickly be taken down and folded up.

Side eurtaing buatton on.
— e

BLOWING OFF A GAS WELL

Salt water finds its way into the
Texas natural gas wells and iz foreed
up to the top in small quantities.
About once a week enough aceumulates
s it has to be blown out, with the re-
sult shown in the illustration. The
force of the gas sends the water about
15 ft.
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While Mareoni has been working night and day on a system of wireless teleg-
raphy that iz thiz moment ﬂus]nnrrrmmmeruﬂl messaces across 2,400 miles :Jf
neean, seores of other as earnest inventors have been ]'rurfuctm-'r electrical devices
of ]wrwhml everyday domestie ntility. The names of these inventors are not
heard or known outside the electrical trades, but where one woman sendsz or
receives a wireless message, thousands of others will be making use of an electric
dishwasher, flatiron or kitchenectte,

Machinery which haz lightened the hardest labor of the farmer, miner and
all other industries which were once lalborious anil severe, has at last been
adapted to the less strenuous but exhansting houschold work, and electricity has
proved to be the medinvm. To such extent have the labor-saving devices been
developed, there iz now scareely anvthing to be done about the house which can-
not be performed by turning a sw ifch or t-:‘.n11n.]un<r a button: Cleaning, sweeping,
washing, heating, rooking, dmppmﬂu all these and many more are now done
without the expenditure “of any strength. The wire that brings in the light
brings also a tireless, ever-ready force which inztantly responds to every call by
day or night.

Im order to actually show the workingsz of electric household ntenzils, many
electric service companiez have fitted up a demonsiration room at convenient
places, where the public may come fo sce and learn, One of these exhibits is
ghown in the illmstration helow, where the [Jr;u-lil::1| utilities amd J::||:un:|*—.lu|'.'fng pins=
gibilities of electric utensils for a modern residence are =een in operation.  The
electric flat iron, the meat chopper, with roasters, bakers, and a great variety of

4
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Demonstration Room—Free Lessons in Electric Cooking
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other cookers are all there. No fire to wait on a tardy supply of kindling, no
chimney which fails to draw, no oven which refuses to heat to the necessary tem-
perature,  Instead we find a row of switches by means of which ten fires can be
kindled in ag many seconds, and each fire instantly attains the desired amount of
heat. No coal or wood to bring in, ne ashes to remove with the accompanying
dust and dirt, and when the fire i3 no longer needed it is 1‘I}m; out as quickly as it
came, Meanwhile a bright light making the room cheerful, and an electric fan
to keep it eool, has helped to make the electric kitchen a joy and a satisfaction.
Not g0 many vearz ago 1t wonld have ranked as n marvel of passing wonder.

FFor the heavier work of operating the washtub and wringer, running the

Househodd Electric Utenslls Mow Coming lote (eperal Use
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Sewing Machlnes, Sweepers and Wringers Run by Motors

Eewing machine, or ﬂriving the floor pnlis.h&r anid aweeper, there are motors which
require no effort and are as casy to operate a2 a front deor bell,

Automobiles, airships, and submarines were all predicted half in earnest, half
in jest, a cenlury or more before they were achieved, but no prophet thought to
foretell or dared to voice the coming of the day when the weary duties of daily
housekeeping should be largely robbed of their terrors,

&
i

OCEAN TRAVEL IN 1907 BREAKS RECORD

All records in the transportation of
passengers across the Atlantic were

broken during the first ten months of
1807, during which 2,000,000 traveled

across. If only #40 were allowed as
the average passage money, this volume
of human traffic wonld represent an ex-
penditure of $80,000,000.
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A broadside view of the wonderful ||
Blackwells Island Bridge showing cantl-
lever construction from the Enst River. |
At gach end of the bridge an extension
will be run out from shore about 3o
fi. to connect with the completed can- |
tilever.

ARMY WATER STERILIZER

This portable army outfit for water
sterilizing was turned over to the
United States government in August.
It has a eapacity under fest of 400 gal.

Capacity 400 el per Hour

of water per hour, 270 gal. more than
the requirement demanded by the gov-
ernment.  Exhaunst steam from the
pump 12 used to operate the heater of
the sterilizer.

R
NEW LAMB-TAILING INSTRU-
MENT

A new deviee is being manufactured
in Australia for use by hreeders in the
task of separating young lambking from
their tails, This

machine sears
or burns the
tail off in a

gimple and ef-
fective way.
The knife has been the usual instru-
ment used for this operation, but it is

Fruin Sibiemgraph Togpright 107 sy U pderems] o pormel H, Y.

always attended with loss of blood,
which hinders the growth of the lamb.

— - %

STEEL FREIGHT CARS IN INDIA

The freight ears on the Bengal-Nag-
pur railway in India are small com-
pared to the freight ears of this coun-
try, and resemble somewhat a large
covered wagon. The body of the car

Loty ol beloii B L

Steed Car Used in Indin

is constructed of light steel plates and
the flooring is made of teak-wood
boards. This car iz used for heavy
zonds traffic and earries a load of 32
tons, The ends of the car are fitted
with ventilators,

& &
L

The Hamburg-American liner “Bo-
rnzsia”, Tunning beiween Hamburg
and Brazil, foundered recently while
coaling, A strong tideway caused the
ship to list and the water rushed into
her coaling ports.
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GERMANY AND FRANCE BATTLE FOR AIR-SHIP
SUPREMACY

Military Dirigible Balloons of Both Mations in Wonderful Flights=-Talk of Prohibiting
Foreign Air-Ships from Germany’s Atmospheric Zone

Germany and France
have for the past year
been indulging in a
duel of brains for the
supremacy of the at-
mosphere, which, arral-
ually gaining interest
as first one and then
the other tossed into
the air a military diri-
gible air<hip of supe-
rior power and perfec-
tion, has done much to
stimulate other nations
to achievement in this

ling.

The changes are so
rapid that one, nof
watching  closely the

efforts of the two coun-
tries, becomez lost inoa
maze a8 first one air-
ship and then another
15 heralded as the best.
Three months ago a
German  air-ship  had
made the longest flight.
Then “La Patrie,” the
pride of the Parisians,
in a4 wonderful fhight,
eclipsed anything hith-
erto accomplished by
dirigible balloons. Sep-
tember 24 was ushered in by the ascen-
gion of a German air-zhip which out-
pointed the “Patrie” in distance and
speed.  Today, unless watching the duel
to the very minute, vou will not know
which country holds the record.

Germany ig straining every effort to
gain the advantage and Franee is los-
g no time. One million dollars has
been voted by Franee for the construc-
tion of a fleet of the “Patrie™ type.
Both Germany and France are .{'mnl{]}'
uneasy at each other's success, An air-
ghip of the “Patric” type could fly over
Germany and photograph all the Ger-
man fortifications, and vice versa.

n 1he Deck of gn Aerial Warship=-1,500 Ft. Elevation

Germany iz now stirred by the idea
that considerations of national defense
render it essential to regulate aerial
navigation by legislation. One German
military writer urges that foreign air-
ships should he prohibited from sailing
Germany’s atmospheric zone even in
timea of peace, and that a law should
be passed enabling the military author-
itics to destrov by artillery or otherwise
all foreign air-ships perceived in the
firmament above.

“La Patrie,” the French air-ship, is
a dirigible balloon about 250 ft. long
over all. It can carry six men with
case, and two months ago was the near-
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Spanish Wer Balloon in Flight

est approach to aerial navigation by a
visse] ]ﬁghh}r than the atmosphere. M.
Clemencean, the French premier, and
Gen, Picquart, minister of war, made
guccessful ascensionz in the “Patrie”
One of the most interesting flights of
the French air-ship was m'mm'p]ir-hed
under schedule. On August § the ship
vigited Prezident Fallierea at his eoun-
try =zeat at Rambouillet, 21 miles dis-
tant, arriving at the minute scheduled
and at the exact spot designated for

Ascenslon of the Wellman Ship; 1po07

the landing. The ship made the 21
miles in 45 minutes,

On July 23 onme of the German
dirigible balloons made a remarkable
flight over Berlin, remaining in the air
34 hours, a quarter of an hour longer
than the “Patrie’s” record at that time.
Both of these flights, however, were
distanced on September 24 by the Ger-
man air<ship under the command of
Count Zeppelin, one of the inventors
of the ship. He is 69 years of age and
the oldest aeronaut ever in active con-
trol of an air-ship in flight. This
dirigible balloon eompletely circum-

=

Zeppelin==""Dreadnaught'" of the Alr

navigated the Lake of Constance and
passed over five different states. The
speed of the ship wasz estimated at
about 33 miles an hour. The time
spent in the air was 4 hours, 17 min-
utes,

When the battle for supremacy of
the air commenced England was hard-
Iy considersd as a rival and the United
States even less so. Great Britain sud-
denly set to work, and a shadowy form
arose, took shape, and England’s first
dirigible balloon unfurled the British
flag, 1,500 ft. above the Dritish isles
in answer to Franee and (Germany's
challenge. Tllustrations of the English
air-ship were shown in previous pages
of thizs magazine, In one of its recent
flightz the Englich air-ship erossed the
Thames at Blackfriar’s bridge and then
circled around Trafalgar square, over
the war office and past Westminster
abhey and the houses of parliament.

The United States war department
has recently decided to construct its
first dirigible balloon, but no date has
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Inflating thunquut war balloen “Dragon™ on board the Italian hal:tmnlﬁ- “Elba.™
rat to adapt the balloon te naval work. The balloan. whic

Italiane are the

The
was kept cap-

tive by the vessel, was sant up 300 fi., carrying two aeronauts who m.iI:F:: observations during

the naval manmuvres,

been given out as to when the consirue-
tion will begin. It is expected that
the American airship will bring into
gervice all the foreign inventions and
geveral added contrivances which are
being kept secret by the government.

Many of the details are withheld from

TESTING THE BIG NILE BRIDGE

the public, as the policy of the war de-

riment is to keep as quiet as poszible
until the balloon is completed.  Accord-
ing to present plans the dirigible bal-
loon will be 190 ft. in length, have a
capacity of 50,000 cu. ft. of gas, and
run 35 miles an hour.

Arfter threa years of work, the largest bri
Calre to the |sland of Rodah., The bridge is
plish the test 20 cars, 24 water carts, and 20

crozged the bridge from end to end,

L T

e across the Mile has just been completed from
740 £, lefg, and ES
sub d the bridge, span by span, to a weight
1 ; ust carts, all of which were loaded with cement.
sand and water, and E steam rollers stood on each span for 24 howrs.

wide. The officlal test

equal to Ib. per square yard. To accom-

The entire procession
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HUNTING IN AN AUTOMOBILE

Automobiles are being uzed for about
everything these days by ingenious
owners, from sawing cordwood and
driving printing presses to carryving
money in a Wall street panie, but the
possibilitics are not yet exhausted, ap-
parently. Roy Faye, a Boston auntoist,
has converted hiz car into a traveling
camp for hunting in the Maine woods.
He has built an extension top of heavy
waterproof canvas and fitted up the rear
end of the interior with bunks for sleop-

Extension Top I3 Canvas

ing quarters at night.  Along the inside
of the tonneau and canopy are arranged
hooks on which to hang clothing and
hunting accontrements.

The berths in the car have been ad-
juzted by widening their hangers 4 in.
This makes it possible to keep the
beds made up ready to be dropped into
place when needed. The Llankets have
been converted into semi-sleeping bags
that fold up with the pnenmatic mat-
trosees in 2uch a manner that they fall
eagily into place when the berths are
lowerad. A large canvas tent is taken
along, which can be attached to the car
and give additional quarters, making
the whole as spaciouz a camp as any
built for permanent use. The provis-
ions are packed in chests in the body
of the car, each chest having many
compartmentz,  Folding tables, cook-
ing ntensils arranged in nests for more
convenient transportation, and other
things add to the comfort of camp-
ing expeditions.
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CABLE REPAIRING BLUOYS

The two immense steel buovs recent-
ly added to the equipment of the big
cable repairing steamer, * ltustnrer,

sel to work with shovels to dig the cap-
tive out, To do this it was necessary

to lay boards around the swampy bed
of the creek on which to stand. “After
digeing half way to the captive, with

gtationed in Homnolulu
harbor, were used for the
first time in repairing the
break in the Pacific cable
between  Midway  island
and the izsland of Guam.
The buoys are 11 ft.
high and ¥ ft. in diam-
eter at the middle. They |
weigh 8,600 1b.  each.
When submerged to a
depth of 6 ft. ench buoy
will carry a weight of |
14,391 b,  The buovs |
are made with three air- [
tight compartments, with S
man-hole doors in each. E
One of these doors is
through the outer shell
at the top and the others inside on the
bulkhead. The buoys are visible from
the deck of a vessel 10 miles distant.
‘..

STEERED BY PROPELLERS

The North German Llovd steamer
“Kaizer Willelm der Grosse” en ronte
from New York to Cherbourg, by way
of Plvmouth, England, lost her rudder
in a raging storm when two aml a half
days out from New York., She steamed
the rest of the distance to Plymouth,
1,750 miles, =teered by her propellers
alone, This was accomplished by alier-
nately driving and stopping the screws
on one side and then on the other,

[ —
HOW TO RESCUE MAN SINKING
IN MARSH

The necessity for quick thinking, fol-
lowed by as quick action, sometimes

brings out a startling ability to cope

with difficult situations,  Lecently,
while a number of men were going to
their work they saw the head of a man
glowly sinking info a marsh near Wil-
linmsburg, Pa. The mire was in the
bed of a marrow creek and the men

Py o e, Nl kT, Bewinls

Buoys fur Cable Repair Ship's Kit

the mire oozing back almost as fast
as they could throw it aside, 50 men
formed a human chain and pulled him
out. As they worked the eaplive grad-
ually sunk deeper and deeper until his
nose and month were beneath the sur-
face when they reached him.

Alehousgh the electric waves which transmit wire-
Iess mesiages ard invisibie to the naked ore this
worderful photograph is belioved o ba am actual

I'HFTHHHUH af & KMarconi i lekwing the wired
on itk journey soross She l._“l.'l'l-t oeaan.,  Ths plats
wia expoeed ot night while szpériments wers im
pregErees,
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Curlous freak photograph taken by a Portland.

Courtesy the Motar Baoat.

Me., artist at Sebagoe Lake, Maine.—

BRIDGES FIRST; THEN CANAL
EXCAVATION

A povelty in engineering construc-
tion will be a feature of the digring of
the LEvansion channel of the Chicago
drainage canal svstem. The bridges
which will span the canal will be made
of concrete and placed in position on
heavy conerete foundations ready to
use before the ground is excavated. En-
gineers have informed the drainage
board that the erection of the bridges
before the trench iz dug will prove not
only possible but more economieal than
otherwise.

& =
b AT

LOADING RAILROAD CARS WITH
SAND

Thizs structure was
built to simplify the
loading of railroad cars
with sand. To get an
eagy grade for the teams |
the approach was made
80 ft. long. Brakes on
the wagons made it pos-
gible 1o construet the
down incline  much
shorter. A trap door in
the floor allows the sand
to fall through.

d

&

The break in the Paeific cable haz
been found and repaired.

ECONOMY IN FUEL ON OCEAN
LINERS

Wonderful advances have been made
in marine engines during the past few
vears, not only in construetion, but in
economy of fuel as well. An 8,000-
ton ship built for the Hamburg-
American line in 1890 burns nearly
twice a: much coal az a 17,000-ton
ship built for them in 1906, The
White Star liner “Baltic,” 24,000 tons,
burns less fuel than the 7,000-ton
“Bretagne.” built in 1886, At the
beginning of ocean steam navigation
it took 550 tonz of coal to drive a
2,000-ton vesze]l aerosz the Atlantic at
a speed of 9 miles an hour. Today a
20,000<tom vessel can be driven across
at a speed of 23 milez an hour on a

i

cAl o s
‘IE#-’!H FRe LAY |
i =~

Falls Through Trap Door Inte Car

conzumption of only 3,000 tons of coal.
—r— it
Work has commenced on the Cape
Cod canal,
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FOOD FROM THE AIR

Chemical-Mechanical Process Which Scientists Have Sought for Years
Apparently a Great Success

By Carl Shelley Miner, Consaliiag Chemist for Popoler Mechanics

The first great step in the series of
experiments that will eventually result
in the substitution of the processes of
the laboratory for the processes of life
in producing food, is an accomplizhed
fact. Quietly, almost without our real-
izing what has happened, this thing has
come to pass. We can actually make
food out of air. Not a food for man,

often fifty million of them exist in a
gingle ounce of so0il have the power of
“fixing” the nitrogen of the air or, put-
ting it more clearly, they are capable
of making the nitrogen of the air into
a food for plants. The plants then
take the nitrogen as it has been pre-
pared for them by the bacteria and
make of it a food for animals by their
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Comrisay of Willlam Thamas, loveator of fha prooems,

Apparatos Which Extracts Mitric Ackd from Alr

only a food for plants, but made direct-
ly from the air around us by a chem-
ical-mechanical process,

Nitrogen is the most important ele-
ment in our food, and though it com-
prises four-fifths of the air, it must
go through a series of intricate pro-
cesses before it ean be of any value as
a food for man. As it exists in the air
it can not be used even by plants, but
certain species of bacteria so small that

own processes ; but plants, with excep-
tion of the legumes such as beans and
?&GE_.. are mot concentrated nitrogen
oods, and it remaing for the animals,
by eati g the nitrogenous compounds
of the plants, to make of thom a highly
concentrated nitrogenoms food, meat,
which despite the struggles of the vege-
tarians still remains the great staple
of human diet.

It is this series of processes that the
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chemist must imitate n the laboratory
before he ean hope to produce food-
stulfs without the assistance of plants
or animals and already he has suc-
cewsled in doing the work of the nitro-
gen fixing bacteria, for he now makes
a nitrogenong plant food from the ar
without their help.

A few years ago Sir William Crookes,
one of the most noted of living scien-
tists, called public attention to the fact
that if some new method of furnish-
ing mitrogenous food for plants were
not discovered 1 lesz than 50 years a
tremendous famine would sweep the
race of men from the earth. It had

long been known that the bacteria were
not able to furnmish nitrogen for the
plants a2 rapidly as it waz needed for
our enormons crops and for years they
had been helped out by the use of fer-
tilizers, materials containing nitrogen

Ao,oo0=Valt ““Flxation® Flame

in more or less concentrated form, chiel
of them being Chile saltpetre or sodinm
nitrate. It was the certainty of the
eventual exhaustion of the beds of this
material that brought out Sir William
Crookes’ warning. Since then only a
few vears have passed, but chemisis
everywhere have been investigating this
problem and several satizfactory solu-
tions have been offered, two of which
are already being operated profitably,
All the processes combine the nitrogen
of the air, where it exists in absolutely
unlimited quantities, with some other
clement in such form as to make it
available for fertilizer,

In Italy and Germany, an invention
of Professor Adolph Frank iz being
uged to produce an excellent foriilizer
called caleinm evanamide. This com-
pound is produced by passing nitrogen

gas considerably purer than that of the
air over heated caleium carbide, with
which it eombines to form a readily
available fertilizer materizl. Several
foreign and American processes make
use of the well-known fact that when
a mixture of nitrogen and oxvgen such
as air 18 brought into contact with the
fHaming electric are, a chemical com-
bination of the two gases called nitrous
oxide is formed, which may readily be
combined with minerals such as cal-
cium or sodium to form cxeellent fer-
tilizers. By one method used at Niag-
ara for a time, a shaft carryving a larze
number of points electrically charged,
revolved inside a eylinder carrying an
equal number of points electrically
charged, and thus by continually mak-
ing and breaking a very large number of
connections & great number of Haming
arca were formed and by passing air
throngh the eylinder mitrous oxide was
produced.  This process, however, did
not prove 1o b a eommercial suceoss

- and the company has now abandoned

operations,

The Norwegian company haz heen
more sueeessful, . They use the Birk-
land-Eyde process, In this process a
flaming electrie are is dra 7 out by
means of a magnet into a fan zhape
and the air iz driven through this in-
tensely hot are. By this means a con-
giderable quantity of the nitrogen and
oxygen are brought into combination
a8 nitrous oxide and by a zimple aubae-
quent process it is combined with lime
to make calcium nitrate. This process
has been operated successfully for some
time and will undoubtedly be of great
value wherever exceedingly cheap power
is available, as it is at Notodden, Nor-
way, where the present plant is in
operation. That 1t can be made uni-
versally available is stil]l doubtful.

The aim of the Chicago investigat-
ors, who have heen working for many
years, has been to perfec. a process to
make possible the utiliza®ion of the
nitrozen of the air at a price that
would make the operation of factories
commercially profitable wherever power
at ordinary prices is available. At
present they are operating an experi-
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mental plant in Chicago, where they
claim to produce nitric acid at some-
thing like one-tenth of its prezent mar-
ket price. They make use of the same
rinciple which forma the basis of the
radley-Lovejoy and Birkland-Eyde
Emcem—namel}r, the action of the
aming arc on air—but their process
is distinetly different from either of itz
predecessors,  The main feature of
their plan i1s the use of a closed cham-
ber in which the gas iz treated under
reszure, In this way a more concen-
trated produet i3 produced, and waste
of power by heating large quantities of
air is avoided. The second important
feature is the flame, a peculiar elon-
gated arc which is produced by using
a pressure of 33,000 volts, but which is
geveral thousand degreez colder than
the Birkland-Eyde flame. In fact, the
gases come from the chamber almost
as cold as when they enter it, thus
ghowing that the electrical energy has
been used, not to heat the gases, but
to actually combine them, which goes
far to prove the superiority of this
“fixation flame,” as they call it, over
the arcs formerly used. As the process
iz mow operated in their plant it is
briefly as follows:

The air is introduced into a small
hemispherical chamber under pressure.
The wvalves are closed and the arcs
turned on for a period of about five
seconds, during which there is a con-
siderable rise in temperature and a
consequent increase of pressure. The
outlet valve iz then opened and prac-
tically all the air iz driven out by its
own pressure. The outlet valve then
closes automatically, the inlet valve
opens at practically the same time, a
new charge rushes into the chamber
and the operation is repeated. The
gased as they leave the chamber con-
sist of a mixture of air, with a small
amount of nitrous oxide which com-
bines with oxygen and water to form
nitric acid or with lime to form ecal-
cium nitrate. I have seen the plant in
operation and there ean be no question
that the nitric acid is actually pro-
duced, and if the process works out as

satisfactorily on a large scale as it has
in this experimental plant, the fertil-
izer problem is solved and incidentally
the fortune of the inventor is made.

With two commercially successful
methods of utilizing the nitrogen of
the air in operation and this latest one
which bids fair to lower the cost of
production siill further, we may fairly
consider this problem solved and the
danger of a strike of the International
Federation of Nitrogen Fixing Bacteria
a thing of the past.

MARCONI WIRELESS TRANS-
MITTER

The Tranzmilter

This illustration shows while at work
the Marconi transmitter which catches
the spark that speaks across the Atlan-
tic ocean. The plates which radiate
from theé huge coil in the center of the
ghed are connected with a great series
of galvanized iron plates hung parallel
to one another in an adjoining room.
For a second or two before the message
begins fo arrive there is a sound like a
deep growl of thunder, then the spark
passes with a rending detonation. For
the rest of the time taken to receive
the message, the noise resembles that
of & machine gun in sction,
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DIABOLO A CENTURY OLD

Diabolo, the fascinating game which,
for the past few months, has been the

rage in England and on the continent,
has at last been whirled across the
ocean to this country Sy the enthusiasm
of the players. It is not a new game,
however, as many suppose, but a return
to one of the most popular pastimes of
the French court during the earliest
dayz of the Empire. It is gaid that the
game was introduced just before the
final fall of the Monarchy fo keep the
court &0 busy with “foolishness™ that
there would be no time for intrigue.

&
e

KEROSENE TRACTION ENGINE

The latest improvement in traction
engines 12 the one driven by a gasoline-
kerozene engine. It i3 air-cooled,
which does away with the water jacket
entirely, making the machine especially
adapted to winter use or cold Lﬂmﬂtﬂﬂ
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Az no steam is made, there i3 an entire
absence of sparks and smoke.

Y &
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DON'TS IN ELECTRIC LIGHTING

Don’t let the office boy or any one
else who doe: not understand make
changez In electric wiring or lights.
Tniht.?y may do the very thing they ought
n

Don’t let a socket on a fixture hang
loose, Have it repaired. Otherwise
it may cause trouble where least ex-
pected.

Don’t try to save a little by running
flexible wires over boxes, partitions,
and into closets. Have permanent

. wires installed, These flexible wires

used this way are dangerous.

il i

ROAD GRADER ON HINGED AXLES

This road grader leaves as clean a

Works on Hillzside

path behind it on a road that slants
abruptly toward the curbing as on a
road absolutely level.  The scraper
blade is =et at an angle. This would
put a severe strain on the spokes of
the wheel and cansze the rims to elip
gideways on a slanting street if it were
not that the axles are hinged, allowing
the wheels to be tipped to suit the
work required.

& i

The average man can lift 225 1b.
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DIRECT CURRENT ELECTRIC
LOCOMOTIVES

The Pennsylvania railroad is experi-
menting with the different types of

%

electrie locomotives for the purpose of
determining which is the best adapted
for pulling its heavy passenger trains
throngh the New York tunnels. This
illustration shows one of the direct
current locomotives undergoing tests,
It is equipped with four 350-hp. geared
motors., The trucks are of the 4-wheel
type. The driving wheels are 56 in. in

The Jam's Luxurious Sheoting Box

diameter, fitted with removable tires.
Another engine, almost identically

the same in exterior appearance, is

equipped with four gearless motors.

& &
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White spots on table tops may be re-
moved by applying a wet cloth pressed
down for a few minutes with a hot
flatiron.

WHITEST CRACKER IN THE
WORLD

The rice flour eracker of China is by
far the whitest biseuit product in the
world. In comparieon with it the
whitest American biscuit looks dingy.
This cracker, however, is altogether too
sweet for most occidental palates and
the Chinese much prefer their black
cracker, which differs but little in taste
from the American sweet biscuits.

o

SAFE WAYS OF HUNTING BIG
GJAME

Prince Ranjitsinhji, the Jam of
Nawanagar, India, hunts big game and
has had constructed for
this purpose a wonder-
ful movable shooting-
box., The windows are
heavily barred and port-
holez are pierced every
3 ft. around the sides.
The interior iz decorat-
ed in Queen Anne
gtyle, and filled with
gofas, writing desks,
bridge whist tables and
comfortable chairs. The
floor is covered with
Persian rugs. The ex-
terior is painted green
in order that it may
blend with the jungle.

The box is taken to pieces, sent by
rail to a given point, and drawn by
oxen or elephants into the heart of the
jungle. It is left there until the tigers
have become aceustomed to it, and when
the royal sportsman arrives later there
is mo lack of game. The shooting is
done through port-holes provided for
the purpose,
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THE AMPHIBIOUS AUTO

MNavigates Land and Water Successfully—Climbs Hills and Banks
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The Machine Repeatedly Entered the River and Climbed the Bank

“Waterland,” the French auto which
climbs river banks and hills, or dives
into the river and swims, was given a
demonstration in the Hudson river. It
was brought over by its inventor, Jules
teveillier, and is the same type of ma-
chine exhibited in France a year ago
and fully deseribed in these pages at
that time. It iz a boat having four

golid wheelz for travel on land, in addi-

tion to a propeller for use in water.
The power is shifted from one to the
other by means of a lever. The land

“speed is 20 miles an hour; the water

gpecd B miles. The demonstration was
a complete success, as seen in the illus-
trationg, but the commercial value of
the machine appears to be doubtful.
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“Waterland" Attracted Attention When Traveling Along the Street
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AN AMERICAN AEROPLANE

America iz rapidly contracting the
fiying fever, and with the “hustle”
which characterizes the American in
business or pleasure, it will not be long
before this country becomes a seriously
congidered rival to France.

The latest American aeroplane tfo
spread its wings to the breeze in trial
flight iz the “Aeriator,”

rods are supplied with suitable stuffing

boxes where they pass through the bot-
tom of the boat.
—_—
FLOATING HOSPITAL FOR
NEEDY SICK

Ploughing her way through the
water, carrying a load of suffering hu-
manity on health-giving trips, Boston's

a machine construeted by [
George A. Lawrence,
Sayre, Pa. In its first
trial the machine flew a
distance of 200 ft. at a
height of 40 fi. above the
ground. The second trial
wag attended with about
the same amount of suc-
CeEs.

A larger aeroplane, of
the same model, iz heing
congtructed with which
the invemtor hopes to |

compete at the next air-
ship confest. The new _
machine will be ecapable of carrying
three ordinary persons, and will meas-
ure 37 ft. from ti}ll to tip of wings.
Motive power will be gencrated by a
60-hp. engine capable of driving a 7-It.
wheel 9500 revolutions a m]i]mlt]E. E.I'L
9-hp. emer ; engine will also be
instr.;]led tuEEmrifri a 3-ft. wheel at 1,500
revolutions a minute.
—  ———————

BOAT DRIVEN LIKE A FISH

Predictions are made that before
long the “vertibrate” propeller, a new
invention shown privately to a party
of naval engineers and yachtsmen in
New York, will become a subject for
gerious eonsideration by engineers.

The piston rods of the four cylinders
used to drive the propeller pass through
the hottom of the boat and comect
directly with a flexible steel plate,
which, Iving parallel with the hull,
forms the propeller. The vertical
movements of the piston rods impart
to thiz plate a sinuous motion similar
to the movement of a fieh’s tail. The

The Lawrence Aeriator

new floating hospital has become one
of the sights of Boston harbor. The
boat was built especially for this mis-
sion and every day carries the needy
sick from the poorer sectionz of Boston
into the clear, pure atmosphere.

The boat is twin screw, built of steel
and has four decks, designated as the
main, hospital, ont patients’ and hurri-
cane decks, The length of the boat
over all is 170 ft., beam 45 ft., depth

e e

n Red Cross Doty

at side 10 ft. 8 in. The gross fonnage
ig 574, The hull iz of steel, subdivided
into seven water-tight compartments.

Ashestos shing'Inﬂ, made of ashestos
fiber and cement, absorb ahout 5 per
cent of their weight in water.
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SPECIAL INDUSTRY EXPOSITIONS
FAYORED BY GERMANY

The German Commercial Tinion
some time ago sent eircular letters to
the German chamber of commerce to
learn their views with reference to a
world's exposition at Berlin in 1913,
In answer the chamber of commerce
at Mayence adopted the following res-
olution, which seems to voice the opine
ion generally entertained:

“TWa cannot  recognize the holdilng of a
worlda exposltion at Berllo ag In the inlereats
of Germany's Induostries, nod beliewe B more
adrisable to organize for all products of hu.
man activity International expositions of =
gpecial industry, ns only surh enn have the
#Meet aof fructifying and stimalating the in-
dustries and trades.”

Coneerning this rezolution Kumlow's
German Trade Heview says:
“IThe chamber fa therefore of the opinion

that from itzs district no sabstanilal participa-
thon can be expected in o gencrnl worlid's ex-
position, but that such conld be expected in
epecinl industry cxpositions, providiog they do
not succeed each other oo guickly.'™

b i

COST OF SPEED AT SEA

Many peaple do not realize the great
price the owners of fast ocean liners
pay for every mile of speed added to
the average day's run. Statisties show
that when an ocean liner exceeds a
speed of 15 or 16 miles an hour, the
expense of operation must be sought
after ountside the receipts for cargo—
in government subsidies, perhaps.

The average ocean freighter rarely
exceeds a speed of 12 miles an hour,
and at this economical rate can profit-
ably carry freight to any part of the
world, providing she flies a foreign
flag. American ships are at a disad-
vantage, because the operating expense
—sgize and wage of crew, ele.—are so
much greater.

The shipbuilding planis on the Clyde
are now ready to build 1,000-ft. ships
and before long the length will be
reached, but it is not likely that a
greater speed than at present will be
attained until some revolutionary
change in propulsion iz made which
will materially cut down the cost of
operation. With thiz in view great

marine engineers all over the civilized
world are experimenting to find the
means for more speed at less cost.

i o

0DD ENGINES TO SUPPLANT
MULES

Within the next few weeks there will
be in operation between the railroad
and great borax mines in Death Val-
ley, Southern California, a cable loco-
motive that will do away entirely with
the famous “20-mule team,” of which
g0 much haz been written and so many
pictures published.

The unique feature of the new enter-
prise iz the method of applying the
power. In the center of a railless road
40 miles long will be laid a strong steel
wire cable, 11 in. in diameter, Instead
of the eable drawing the 4-lon loco-
motive, it remains stationary and the
locomotive, clutehing hold of it, draws
itsell along. Beneath the locomotive
are two sprocket wheels upon which
runs an endless chain made up of links,
each one of which grips the cable in
turn. Bixteen links take hold at once.
The locomotive thus fairly pulls itself
over the ground, amd =0 great is its
power that grades of 50 per cent can
be traversed. The engine of the loco-
motive is similar to that of an automo-
bile and can develop 200 hp.

The new method of hanling out
borax to a point where the regular rail-
road connection may be reached i3 a
great improvement over the present
'mu]nrmwnr which has been used for so
many years, and because of the death-
dealing elimatic condition of the val-
ley it i3 the only feasible plan.

Car Telescoped In Wreck on C. M. & Si. P,
ot Lenark, I,
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DETROIT RIVER MAIL BOAT

The mail boat * €. F. Beilman Jr.,”
which has just been completed for serv-
ice in connection with the United
States Maring post offies at Detroif, de-
livers mail to all the shipping of the
great lakes as it passes through the De-
troit river.

The boat has a maximum speed of 13
miles an hour and hovers in the center
of the river day and night, ready as
soon as a vessel approaches {o glide
swiftly alongside and by means of
a basket or bag attached to a pole,
receive and deliver mail to crews and
passengers, When so many vessels are
passing at onee it is impossible for the
mail boat to et to all of them, hence
two auxiliary row-boats are always in
readiness to row alongside the ships,
make fast by throwing a light tow-line
to the towering decks above, and pass
up the mail in a bucket.

(ireat Lakes Post Oifice

The mail boat, constructed of steel
{hroughout, is 75 ft. long, 14 [1. beam
and 7 ft. in depth, The water-tube boil-
et is of 300 hp. at 250 Ib, pressure. The
engine is a 150-hp. compound making
450 1. p. I .
—— i
EUROPE’'S LARGEST ICE SKAT-

ING RINK

The largest artificial ice-skating rink
under cover in Europe has just been
completed at Glasgow, Scotland, and
thrown open to the lovers of the pre-
micr winter sport. The area of ice
gurface is 137,204 sq. £t The actoal
weight of water frozen to produce this
expanse of ice is 100 tons. The refrig-
eration gystem is driven hy two gaz en-
rines, fod from a suetion producer gas

lee Surince of 137,304 54q. Ft.

plant, Hach engine is capable of giv-
ing 90 hp. The rink will be open each
year from the first of Oectoher until
the end of May. During the four sum-
mer monthe of the year the machinery
will be applied to the manufacture of
ice for refrigeration purposes.
MAHOGANY LOG OF GREAT
VALUE

The forests of Honduras furnizh to
the United States every year great
quantitiez of wonderfully figured ma-
hogany of great value. Thiz mahogany
log, 16 ft. long and a little over 6 ft.
through the center, only part of a
gigantic tree, iz valued at %10,000.
Some day in the future it will be found

Scction of $10,000 Mahogany Tree

in artistically shaped and carved furni-
ture, but will have nothing to identify
it ms part of this log.—except price.
Fgypt’s great dam at Assounan, built
to harness the Nile,is to be raised 15 £t
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STILLS FOR MAKING FRENCH BRANDIES AND
PERFUMES

In the United States we are accus-
tomed to associate the word “distillery™
with a masgive building from whose
towering stacks beleh elonds of smoke
vigible miles distant ; the ownership and
operation of the business being vested
in some trust. France, on the contrary,
has many thousand distilleries, rang-
ing all the way from the simple affair
of a small vineyard or rose farm, with
a capacity of a few gallons or even
ounces per day, up to the concerns
whose establishments cover acres. Dis-
tilling outfits ean be bought as low as
$20, with a capacity of only one quart
of material to be diztilled, and heated
with a small aleohol lamp. Some out-

fits are built on two-wheel eartz, which
can be pushed from town to town by
hand ; others are drawn by one or more
horgez.  Bo great an industry iz the
manufacture of stills that a single firm
in Paris catalogs over 100 stills for
the making of brandies, rum, cordinlz,
perfumes, essential oils, ete, and has
at the present time more than 4,000 of
its etills in use in France alone.

Fig. 1 shows a sample tvpe much in
use, in this case heated by steam, and
arranged to tilt for emptying the “cop-
per™ or container when heavy solids or
thick liquidz are being treated. The
outer shell is shown cut away to reveal
the interior construction. From the
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copper the steam rises and passes
through a copper pipe to the still at
the right, the worm or coil being im-
mersed in water, which iz frequently
cooled to assist condensation, The steam
condenses in the worm and the liguid
resulting is drawn ofl at the bottom.

The &till shown in Fig. 2 is the same
as Fif+ 1 except it iz heated by a fur-
nace burning any convenient fuel. In
thizs caze a double bottom and layer of
water keeps the fire from direct con-
tact with the contents of the copper.
These stills are largely used in making
brandies, which are produced in one
operation, without restilling.

Figure 3 shows a still of the same ca-

ity with furnace and hinged smoke-
gtack, mounted on wheels and intended
to be drawn by one horse. The cop-
per will contain about 50 gal. at each
filling. These portable stills are often
taken to the vineyards in gmﬁ press-
ing time, and after the juice has been
preazed from the grapes the “grape
enke”™ iz put in the still and from it is
produced tartar crystals and certain
gradea of brandies, These stills are
much used in making high grade
brandies from wine, The small
straight pipe marked “X” in Fig. 3

Indilan Elephants Towing Eofts and Rolling Logs

has a control valve, by means of which
the operator can regulate condensation
of the aleoholic vapors and thus con-
trol the stremgth and quality of his
product. Flg 4 i3 an absinthe still,
with two condensers in same cooler,
Perfumes are made by distilling the
juices of flowers—which are firet put
through a chopper—by a process quite
like that of making brandy. Insztead
of one sgolid mass, however, the flowers
are spread in pans with distilled water
runming from one pan to the next, the
pans being inclosed in an airdight
metal evlinder, which can be attached
to the top of ordinary stills. The parts
forming the rectifying column for a
flower still are shown in VFig. 5. The
stills shown in Figs. 6, 7 and 8 are
types of portable stenm stills. We are
indebted to Deroy, Paris, for the illus-
frations used in thiz article, which
deals with only the simplest and small-
est types of stills. The larger machines
are complicated affairs, difficult to de-
seribe or understand, although working
on the same general prineiple.
—_———

To remove oil spots on marble apply
a paste made of -1 oz. potash and 3§
Ib, whiting. Leave on for five hours.
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WHERE ELEPHANTS DO REAL WORK

The abowve I:hlrnn a.rl unugually fine Ilustrations of the Indlan elephant who does real
wark, hard wor of It A& tralned working elephant Is a valuable plece of prup-lrt.'i:
on l:lﬂ: pl‘\ﬂ:rd:l‘n p:gn thuf are sean towing rafts, and rolling the heavy logs up anm hi
land, In IIHIH;h carrying and plllng huvir rallroad tlmh-rl hey take the load anm their

tusks and hold It there with their trunk Is frequently n:-mnrr to transport & herd of
workers, and this Is usuall dnl‘l: by ship. The process of loading and wunloading these big
beasts from the ship's hold s one more enjoyed By the ap-uctnur.-. than the elephant, whao
is placed In a sirong canvas sling and hoisted with a steam derrick.



POPULAR
TREE DENTISTRY

Many methods are being tried for
the preservation of old and historical
trees in the east, some of which are
intensely interesting. On the estate of

John J. Little, at Bala, Pa., is a very
old sycamore, the trunk of which had
become decayed. The cavity was filled
with stone and cement and around its
hase was then built an outer stone wall,
go arranged that the water would drain
away from the trunk of the tree.
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« COMPRESSO0L” SYSTFM OF
FOUNDATIONS

The French “compressol™ method of
foundation construction has opened up
a new and interesting field in modern
foundation building. The methed is

gimple. A conical ram, having a diam-

eter of 3 ft.
at its base,
and weigh-
ing 3 tons,
is employved
to make the
excavation.
The action
of the ram,
which is
worked the
Bame  wa

ag a pile
driver,
bores a hole
down {0 a
solid foun-
dation. Af-
ter - reach-
g 4 com-
pact bed of
gravel or
stone, loads
of  cement
and broken
gtone  are
rammed
down  in
separate
layers, for-
ming 4
f oundation
pile or
bloek of
high re-
siafance.
Theze piles have the shape of an in-
verted mushroom stalk, the base wid-
ening out to a diameter of 4 or 5 ft,,
according to the soil density.

This system does away with the neces-
gity of excavation with the usual shor-
ing up, ventilation and pumping re-
quired. It is claimed that a foundation
pile of this character cannot collapse
when carrying heavy loads and that one
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of such will take the place of six piles
of any other constroction.

. .
b i

CONCRETE MIXER BUCKET

The cube or circular concrete mixer
shown in this illustration is fed by a

new bucket attachment which 18 raised
by power after the ingredients are
measured in, thus saving shoveling.

e i

TIMBER FOR MINES EXPENSIVE

Last Only 2 Years—i150,000 Acres of Forest Dhe-
pleted Annually

It is estimated by the government
that the cost of anthracite coal is in-
ereased 8 cents per fon by the expense

MECHANICS

of mine ftimbers used for cross ties,
tramways and supportz.  To sopply
this timber requires cach year the prod-
uct of 150,000 acrez of foresta,

As the average life of timber in a
mine is approximately only two vears
it is of great importance to know what
method of treatment will preserve best
at the least expense. For thiz reason
the government has conducted experi-
ments which prove that peeled timbers,
saturated in a solution of ereosote, have
almost twice the life of unpeeled tim-
ber. This method costs about $2.85
cents per set of mine timbers,

STONE LIGHTER OF STEEL

The stone lighter shown in this illus-
tration is built of steel and is 200 ft.
long, 37 ft. beam and 13 ft. deep, hav-
ing a ::nraei[y of 2,000 tons. The
gtone is all carried on the deck and to
gsupport thiz, five fore and aft truosses
have been constructed, giving both the
deck and hull great rigidity and
strength.

At each end is a derrick rising 56 ft.
above the deck, the legs of which are
built of heavy channels of steel lai-
ticed together. The boom iz 85 ft. long
and can pick up a load 65 ft. from the
edge of the dock. Each derrick has a
safe load of 10 tons, The only woml in
the boat is the 2-in. planking laid on
the deck to take the surface wear.

A\
- .,_!"‘~~=,.
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BIG BALLOON’S LONG FLIGHT

Sails 500 Miles in Less Than 9 Hours in Charge of Oldest Active Aero=
naut in the World

200 Miles in © Howrs—Prof. King, Yeteran Aeronaut, at the Left

Barred from the great international
balloon race for the James Gordon-
Bennett eup, which started from St
Louis Oct, 21, 1907, the Philadelphia
owners of the “Ben Franklin,” the larg-
est gas bag airship every buill in Amer-
ica, having a capacity of 100,000 cu. fi,
of gas, decided to have a contest of
their own, which resalted in several
remarkable experiences.

Piloted by the oldest aeronant in the
country, Professor Bamuel A, King, 53
years old, who has made 451 ascensions
without a mishap, and earrying in ad-
dition six persons, probably the great-
est number who ever traveled any dis-
tance in a single balloon, the “Frank-
lin” started from Philadelphia late one
afternoon and alighted 30 miles to the
eagtward near Aura, New Jersey. There
the hilloon was tied o a tree and the
aeronauts took supper with the farmer
whose unexpected guests they were.

Although the statascope, the instru-
ment which shows at what height the

balloon is sailing, would not work, all
but two of the party decided to risk
another flight. The first breeze encoun-
tered carried them back almost to their
first starting point, but striking a
northerly current, they started on a
new eourse.  All night the acronauis
gailed, croszsing five ztates and finally
alighting at Dwight, a small town near
Amherst, Mass,
_‘_H—

TO CROSS OCEAN IN BALLOON

The Danish aeronaunt, Ludwig Joh-
ansen, who has made more than 500
balloon ascensions, has come to Amer-
ica in hopes of inferesting the editor
of some American newspaper in a pro-
jected flight across the Atlantic in his
new dirigible balloon. He propeses to
attempt the trip from Franee to the
United BStates, with two companions
Eeler:_ftilalﬂ J:.11|-' the editor, if he finds it
possible to get some newspaper to fur-
nish the funds, Pr
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TYPEWRITER TELEGRAPH
STRUMENT

IN-

A Californian has invented a type-
writer telegraph instrument, designed
to take the placeof the ordinary Morse
instrument, on which messages can be
received and sent by any person who
knows the English a!p]mbet Only a
little larger than an ordinary typewrit-
er, provided with a Ln:jb-l:lﬂ.rﬂ fquite sim-
ilar, and operated in identically the
same way, the machine is expecied to
print letters, numerals and punetna-
tion marks in plain English. The de-
pression of any key on the board causes
a wheel to revolve and at the same in-
gtant the corresponding letter or figure

Typewriter-Telsgraph

on the key iz printed automatically at
the receiving station without the neces-
gity of a receiving operator. The same
instrument is used for both sending
and receiving.

On the outer tim of a revolving
wheel of aluminum are placed all the
letters of the alphabet, the numerals
and the punctuation marks. This wheel
is controlled by three sets of magnets.
The first regulates the E.tar’rmﬂ and
stopping of the wheel, the second h[’ITlf.,'H
the characters on the wheel in contact
with the paper at the proper time, and
the third operates a clutch which
canses the letter-carrying rim to re-
volve. To begin operating, the starting
kav ia meleased, which causes the re-

ceiving wheel to revolve once, setting
itself at zero. At this point the letter-
carrying wheel stops, but the internal
apparatus, which carries the magnets,
continues to revolve. The character on
the kevboard is then depressed and in-
stantly a4 current of electricity passes
over the wire, The clutch magneta of
the receiving instrument grasp the let-
ter wheel and revolve it to the proper
point. The working of the instrument
is instantaneons and the speed of a fast
typewriter operator can be maintained.

v strengthening the electric waves
so that Hm:,' will actnate a magnet it
12 claimed that experiments have proved
the instrument adaptable for wireless
telegraphy. It iz likewize claimed that
in sending press dispatches the receiv-
ing instrument ean be attached to a
Im-:ut‘u‘pc and the words set into type
by the same manipulation which flashes
them over the wires,

In many respects the machine is not
new. In the United States patent of-
fice are records which show that over
400 patents have been issned to cover
gimilar machines. Many of these have
proved successful under ideal condi-
tmnﬁ, but none has as yet suceeeded
in displacing the Morse insirument.
Only four of thess machines have been

t!ms far completed.
——is oy —
A motor boat of the hydroplane type
made a speed of 34 miles an hour re-
cently on the Seine in Paris.

L

The ore trein sheows in this  illgsirstion was
thrown imte the Cu ogi river by the oollapam of
the Eris railroad bridps Ne. 5 The train collided
with a lecemetive on tha bridges apd the span
BERVE WEF:
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“MAURETANIA" WINS ONE-DAY
RECORD

Buffeted—as much as a ship of her
immense zize ean be buffeted—by one

e e R TR
4 ¥

e ey

ol

Remarkable Photog of H Wave Sweepin
ol snthf o ¥

of the fiercest storms of the seazon, and
then held motionless for hours in a
dense fog, the “Mauretania,” sister
ghip of the “Lusitania,” made her
maiden voyage, and although far be-
hind the record run of the “Lusitania™
from land to land, won the coveted
right to fly one blue ribbon at itz peak.
On Thureday, November 21, the ship
was driven 624 knots (671 land miles),
or 7 miles faster than the fastest day's
run ever made,

&

INEXPENSIVE FIRE ALARM
SYSTEM

An inexpensive fire alarm device has
been invenied, which, atfached to any
telephone wire, will instanily and auto-
matically give notice of the presence of
fire. The contrivance consists of a box
containing two magnete, When the tem-
perature surrounding the box reaches

170° the circuit is closed and fire
headquarters and central immediately
warned. Should the subseriber detect
the fire first, a button on the box ean
be pressed and the same result
achieved,

For small towns and cities having
no fire alarm system, the telephone
company could furnish such a system
by placing the boxes on street corners
and in public buildings, at one-tenth
the cost of the usual fire alarm system.
For public alarm boxes the automatic
contrivance ig dispensed with.

LOCATE ORE VEINS BY WIRE-
LESS ELECTRIC WAVES

Ome of the lafest ore-prospecting
deviees placed before the public iz an
electrical imstrument, which, aecord-
ing to its inventor, will locate free
metals at almost any depth, map out
the course and width of the vein and
ascertain ifs exact position below the
surface.

The metal box to the right of the
illustration contains apparatus for pro-
jecting in a straight line a powerful
flux, or, more clearly, a field of induc-
tive electricity, somewhat similar o the
wave flux emploved in ordinary wire-
less telegraphy. 1t is claimed that this
flux will penetrate through any but
metallic substances. When the flux
strikes upon a vein of free metal ore
the wave is impeded and a humming

Ebectrie Ore Flader
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A strange sign language I;H which tramps help tramps on their weary way:

Thees women In the house.

. 2—Mo food without waork.

Fig. 1—

Fig. 3—Public official lives

in house, Flg. 4—Be off as quick as sible. Fig. B—MNathing deoing. Fig, &—Faod glwven
here. Fig. T=Traveling money will given. Fig. E—Paar peocple; arranpge tactics accord-
ingly. Flp. 9—Allowed to spend night in hayleft, Fig., 10— in garden. Flg. 11—=3top!
the wife Is at haome.

noize in the telephone receiver atiach-
ment announces the find, By passing
the small ease over the surface of the
gronmd the extent of the ore body can
be ascertained, the indication of the
presenee of ore ceasing when the edge
of the vein iz reached.

———————
GERMAN BRIDGE CONSTRUCTION

The steel staging shown fo the right
of the accompanying illustration some-
what resembles the steel frame-work of
a modern skyseraper, and iz being
used in the construction of a bridge of
the eantilever type across the Ithine at
Rubrort-Tomburg, Germany. The
staging moves forward on a track as
the work progresses, The three central

canfilever spans measure 390 ft., G60
ft. and 415 ft. respectively from Jeft to
right.

AUTOS SPREAD DISEASE

According to a report made by the
American public health congrees, the
introduction of automobiles has tre-
mendously inereased the death problem
—not the aceidental death problem,
the result of reckloss r]ri'l.'itlg—hul the
death problem whie' has for its cause
diseare germs carrvied in the dust. The
improvement of public highwayz by
laying the dust with tar, oil or other
preparations, was recommended as the
mest neceszary etep toward the elimi-
nation of thiz danger.
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NITRO-GLYCERINE LETS GO

Following the recent explosion of a
nitro-glycerine magazine near Pefrolia,
Ont., hundreds of people awakened

from sleep went ouf to search for the
geene of the aceident, and in the dark-
ness passed the spot where the maga-
gine had stood, unable to locate the
place because of the general change
that had occurred in the landscape.

The Bullding Site Was Saved

At last one party of searchers stumbled
over a emall pile of broken bricks and
fell into a formerly unknown hole in
the ground. This was the place where
the magazine had stood. The torpedo
factory buildings 250 ft. away were
completely razed, and many plate glass
windowe broken in the business dis-

triet of Petrolia, three milez away.
b

HOT WATER TANK HITCHING
POST

Many uses have been found for old
kitchen hot water tanks, but it re-
mained for a western blackemith to
use one for a hitching
post, It cost ne more
than its worth as
h| scrap iron and is eas-
ily located in the dark.
When filled with sand
it becomes very heavy
and a horse eannot
1| pull it over by Jinrk-

ing on the hitching
strap.

SIX-WHEEL RUNABOUT

A recent iden in sell-propelled ve-
hicles is the G-wheel runabout. The
mator outfit 2 mounted on two wheels
where the weight is evenly balanced,

and the forward section attached to
an ordinary buggy. Both sets of for-

ward wheels respond to the steering
wheel.

2 &
L &

WALKING ON THE WATER

The lovers of the “freak™ in water
craft are manifesting considerable in-
terest in the experiments of a French
inventor who has constrocted a pair of
water shoes on which he walks on a
smooth water surface with apparently
as wuch ease as the spectatorz who fol-
low his movements along the shore.

Hiz water-boots are light shells,
about ¥ ft. long, and turned up at the
ends. They greatly resemble the ski,
a tvpe of long, narrow snow shoe
nsed 1 Norway, and are not more un-
comfortable to use.

M. Redmond Wialking on Water
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FINEST COLLIER AFLOAT

The new steel collier, “Evereit”,

built for carrying coal on the Atlantic
coast belween DBoston and szouthern

MARINE DEATH RATE LOW

England’s maripe statistics for the
vear 1806 show that of the 955 masters
and seamen who sailed their last voy-

ports, has no equal in her class.  The
special feature in her constroction is
the self-trimming system by which she
can keep on an even keel. Equipped
with exceptionally powerful purmps, all
water ballast can e discharged in six
hours. The hold of the vessel is di-
vided into five cargo-carrying coms-
partments. The ship 18 400 ft. long,
63 1ft. in extreme width, and has a
depth of 32 fi.

The officers’ and engineers’ quarters
are a5 cexpensively fitted out as on
many passenger liners, having baths,
olectric lights, steam heat and tele-
phones,

il N i mm SN TN

age in this world during that time,
442 of them met death on land, either
by aecident or illness., This rate is
the lowest in 16 vears, being only 1 in
every Aafl.

& &

GROUND LEYELER

A combination seraper, harrow and
roller outfit is proving effective in lev-
eling ground for building and otler
PUTHEES. If ihe ground 18 foo hard
and bumpy for the seraping Made the
harrow teeth are dropped. The roller
leaves the surface perfectly level,
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STERN OR SIDE-WHEEL PRO-
PELLER

In all parts of the world there are
countless lakes and streams so shallow
or so thickly grown with weeds as to
make screw propellers useless.  The
paddle-wheel in this illustration was
especially constructed for motor boats
contending with such conditions.

S
A
A IEIA

This wheel iz really two wheels, with
the buckets or paddles set so they will
strike the water alternately, giving a
much smoother motion to the boat than
if the wheel were in one section and
the buckets striking the water in uni-
gon. The wheel, 7 ft. in diameter, iz
driven by a worm gear which gives it
a ratio of one turn in 17 revolutions of
the engine, By using a longer. shaft
the wheel can be pushed further apart,
and straddling the boat become a side-
wheel arrangement.

&

DEVICE GETS PENNY CONTRI-
BUTIONS

As is seen by this illustration, which
i= a novel deviee for obtaining small
contributions, it costs 1 cent per sec-
ond to run a large Lendon hospital.
Unlike the hospitals in this country,
ihe London hospitals are entirely sup-
ported by voluntary contributions, and

were it not for the donations of private b

persons and the general public, whose
nnies even are solicited, these insti-
tutions would have to close up.

The London hespitals are regarded
ag strictly charitable institutions and it
ia for this reason that they can boast
among their attending physicians even

the King’s own physicians and some of
the greatest medical and surgical prac-
titioners in the world.

il

A.lﬂ'ﬂHHBIL'E Ai"a WRECKER

One 30-hp. antomobile proved of
more assistance than a large squad of
workmen in tearing down the columns
on the court of honor which had been
erected for the Elks' reunion in Phil-
adelphia. A manufacturer of antomo-
biles, while passing in his car, noticed
the trouble the workmen were having
and immediately volunteered to help.
Ropes were attached to the columns and
the car, and the former were soon re-
dueed to ruins.
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SINGLE WHEEL ROLLER
SKATES

A one-wheeled roller skate, with
cushion tires, of the extraordinary de-
sign shown in the illustration, has been
invented by a Swiss engineer, who

Boller Wiheels Beat Skates

claims that the one wheel enables the
gkater to execnte turns impossible on
other skates. He intends to increase
the value of his invention by driving
the skates by motor power derived
from aleohol.

The department employes at Wash-
ington have decided to use roller skates
in going fo and from their work, the

superior condition of the streets of the
capital eity making the plan a prac-
tical one.

IMPROVED LARD BARRELS

An improved metal lard barrel is
now being nsed by many shippers, For-
merly lard was shipped in tapering
firking and the
empties  nested
together, or|:
placed one in|
another for re-|
turn  shipment. |
In this way the
dirt on the bot-
tom of one fir-
kin was trans-
ferred to  the
otherwise com-
paratively clean
interiors of others.

In the metal bar-
rel or cask shown in- this illustration
the clamps for fasteming the cover
down are eccentrics,—that is, they
swing on an off-center pivot.

L

RHINE STEAMERS

The paddle steamers on the Rhine
are unique and interesting and differ-
enf in bnﬁigu and construction from
most of the ofher river boats in Fu-
rope or America, The accompanying
illustration shows the “Hugo Stinnes,”
which has two stacks and a large ob-
servation deck. During the past year
seven sister boats were built, their di-
mensions  being:  Length, 240 ft.;
beam, 26 it.; draft, 31 ft.

—

Popular Day Hoat on the Rhine
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HOW CHARCOAL IS MADE AND ITS USES

A Group of Charcoal Kilns

Despite the rapid decline of forests
the charcoal industry in the United
Statez has developed wonderfully dur-
ing the past few years. Only a short
time ago it was chielly confined to the
lumber regions of Michigan and the
lumber belt of the Northwest. Today
charcoal kilns ean be found along rail-
road lines in some of the most thickly
populated central states,

Originally valued only a2 an intenze
heat producar, its uses have steadily
grown in pumber, cansing a conse-
quent growth in the importance of the
industry. It is an ingredient in the
manufacture of gun powder; a decol-
orizer of zolutionz; a medicine lor
dyspeptics and a purifier of water. As
an antizeptic and cleanser its power i3

universally recognized. In a hospital
a piece of charcoal will soon absorb
and decompese obnoxious gasez and
sweeten the atmosphere,  All these are
but a part of its uses.

Charcoal is wood burned in a kilo
with only a limited amount of air.
The limiting of the supply of air while
burning is in progress keeps the wood
from being reduced to ﬂl:'.}ma. In its
production the volatile matter,—or the
part of the wood subject to evapora-
tion, 18 decomposed or burned by the
fire, and the carbon remainz. Before
the present kiln came into use the
¢rude method of covering the wood
with earth and leaving air-holes at in-
tervale in the mound-“was resorted to
by the charcoal burners.

— e e T s
i

&

Closlng the Holes — Burning Ended — [oor Removed
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The charcoal kilns shown in these
illustrations are operated day and
night, requiring 200 cordz of wood
every 24 hours. The supply of wood
iz gupplied a year in advance of the
demand to insure itz proper dryness.
A plant of 10 kilns requires the almost
continual labor of a gang of 40 woods-
men to keep it well fed.

A chareoal kiln iz usually 22 ft. in
diameter at the bottom, 20 ft. at the

but hemlock ean be nsed for the manu-
facture of charcoal, although some
kinds are better for certain purposes
than others,
R S ——
POWERFUL LOGGING
LOCOMOTIVE

An interesting ’qq;c of locomotive,
equipped to burn oil, has just been
completed for a lumber and logging

Logging Locoinotive That Burns 0l

top and 9 ft. in height through the
center. The wood iz placed in the
kiln in chunks about 4 ft. long. The
metal door 12 then closed and the fire
lighted at the dome. The air is ad-
mitted through small holes in the
gides and dome of the kiln.

For four days the wood iz allowed
to burn slowly. The air holes are
then elosed with bricks and mortar un-
til the kiln iz airtight. With all air
zupply cut off, the fire diez out for
lack of oxygen. The exaet time for
the elosing of the holes and the smoth-
ering of the fire is determined by the
color of the smoke as it comes from
the openings.

The same time is required for the
cooling of the kilns as for the burning
of the.wood. When cooled the metal
door is opened and the charcoal carried
ont in specially designed metal baskets,
The weight of a bushel of charcoal is
usually from 16 to 20 lb., the exact
weight depending upon the kind of
wood used. Nearly every kind of wood

company near Seattle, Washington, and
will be used for hauling heavy loads.
The locomotive was designed to pull a
train load of 2,500 tons on a level track
at a maximum speed of 12 miles an
hour. Iis total weight 12 104,000 Ib., oil
tank eapacity, 1,700 gal., and working
pressure 160 b,

SPLICING A RAIL

About the only practical way to join
an S0-lb. rail to a 60-lb Tail, iz to
bend  the heavy rail
at an angle and cut
| away a portion of the
! head or bulb. The
| ontward bent portion
' iz then dressed down
about 1} in., so that
the wheels will not
A | touch the hent por-

| tion, The 60-1b. rail

is al=o cut at an angle

and rests securely on the lower flange
of the heavy rail.
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MUST TRAVEL 62 MILES AN HOUR IN WATER OR
FORFEIT $10,000

Bantos-Dument haz eompleted the
hydroplane with which he expects to
attain the stupendous waler speed of
62 miles an Ihmrr, and is about to
make the trials which

a raised skeleton platform on which the
motor rests. At the rear is a trans-

verse wood float attached to the tail of
the middle tube. Above the float the

will win or loze for him |
hiz R10000 wager with'
Fernand Charron, well
known in the antomobile
world. To win this wager
does not only mean that
his boat must attain a
gpecdl  of 62 miles an |7
honr, but that it mmust |
cover that distance in an |
hour, a proposition vastly
different.  Hiz machine
may tear through the
waler at the reguired

gpecd for 50 minutes and
then some accident oceur
to defeat him,

The hydroplane on which he relies
to win the wager consists of three cigar-
shaped floats, built of aluminum and
wodl, and covered with a silk waler-
proof envelope. The center fube is 32
ft. in length and the other two about
one-third this size. The three tubes or
floals are held together by a light metal
cross frame, Above the center tube is

Santes=Damont™s Latest Invention

operator’s seat has been placed. The
rudder iz placed just back of the float.
Without motor and propeller the hydro-
plane weighs less than 200 lb. The
maotor weighs about 260 lb. and is
capable of developing 120 hp. The
cigar-shaped floats are filled with com-
pressed air and in flight ent the water
like a torpedo.

i

DIRT PUSHER SOLVES PROBLEM

Again the moment’s necessity iz the
mother of invention. The contrivance
in thia illuztration, which looks like a
common dirt gcraper, is just the re-
ver=e, It was designed as a dirt pusher
by the foreman of a gang of men at
work on a high fill adjacent to a body
ol water, The teams could not drive
down the steep dump, so the dirt was
dumped on top and pushed over. The
machine can handle 500 vd, of dirt per
day with one team and two men, The
second man sits on a plank extending
out bevond the axle. The machine is
go equally balanced that by his weight

Movel Dirt Pusher

he can lift the “pusher” off the ground
when returning for another push.
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CABLE BADLY TWISTED

The extraordinary looking objects
shown in this illustration, somewhat re-
sembling a deep sea growth, are two of

Two Bad Kinks

the kinks found in one of the high ten-
sion feeder cablez run acrosz the har-
bor at Sidoey, New South Wales, by
the Sidney Electric Tramway Co,

Only recently service on the sireet
car line was suddenly interrupted and it
was found that a vessel dragging itz an-
" chor in the harbor during a storm had
picked up the cables and effectually
broken and snarled them up. As the
cables were particularly stiff and heavy,
it can be readily imagined that consid-
erable foree was necessary to bend them
into such a snarl.

BOAT AND STEAMBOAT
RUN SIDE BY SiDE

The nnusual zight of an iee hoat and
a steamboat sailing along the same
streteh of water is often

ICE

DIVERT RIVER TO SAVE MINE

Fear that the Sturgeon river
break through and flood the under-
ground workings of two iron mines
near Iron Mountain, Mich., has cansed
the mining company to decide to divert
the water into a new channel. The
work will take six months, but its
accomplishment will mean =afety to
men and property and malke ore bodies
available,

HUGE BATTLE-SHIP TARGET

Thizs huge battle-shi fp target, about
60 Tt. l:tp"h and 100 long, is now
being used by the British navy for big

'S i .
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For Big Gun Practice

gun practice, The steel frame rests
upon a raft or foundation of steel eyl-
inders filled with compressed air. In
practice the heavy missiles tear through
the framework, leaving a jagged hole
to show where the shot took effect. At
the close of practice the target 15 towed
back to its harbor and repaired.

seen  during  the winter
months near Bandusky,
Ohio.  The vessel keeps
a narrow channel broken |
through the ice by its |I Ilg
frr-qurrnt trips. The ice ~u
boats flash by on either |
gide at a speed vet unat- |
tained by water craft. |
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SHOP NOITLES
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Unscrewing Pipe with a Chisel

The pipe in an oil filter became very
tight after considerable use and as the
filter was only 8 in. in diameter no

wrench could be
nsed to turn the
pipe.  After re-
moving the nip-
ple A, as shown
in the sketeh, a
“eape  chisel, O
was inzerted
through the tee
and into  the
Mpe.  With a
wrench placed
on the upper end of the chizel, the pipe
was removed with eaze—C, H.
i

How to Make an Ice Block Re-
cording Device

Managers of ice storage plants find
it not easy to keep a correct record of
the number of iee blocks stored. A
small device can be made so the blocks
of ice will do their own counting while
passing a certain point in the courze.
The deviee conzistz of a small job press
counter, which can be purchased at
small cost, and a large vibrating bell,
gaye & correspondent in  Southern
Engineer., Some dry batteries and
insulated wire are also needed. ‘The
accompanying sietch shows the ar-

rangement. The cake of iee when
passing heneath A presses this lever
against B, which elozes the eireuit and
causes the bell to ring, also operating
the recorder by the small rod, D, After
the cake of ice is passed, A iz returned
to 1tz original position by means of the
epring C. If it is not necessary to
have a bell to ring, the electric bell
and batteries may not be included.

A
¥ L

Home-Made Riveting Machine

To construet o small riveting ma-
chine usually requires special patterns

for castings and considerable machine
work., The accompanying sketeh shows
how a small machine is built from a
shaft hanger and a few easily made
forgingz, which does not require much
time to construct and is efficient when
put in operation. The plunger drop is
21 in. The ecam should be made of
tool steel and the working part or face
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hardened. It will handle a }- and %-
in. rivet nieely at 360 r. p. m.—Con-
E:rih%l:ed by Jeanme Carbon, Warwood,

& &
L

How to Insert a Cog in a Gear

A good method of placing repair
coge in a cast wheel is shown in the
sketch.  Hammer out a plece of
wrought iron and bend it at an angle,
leaving enough material to reach down
on the web of the wheel twice the
length of the cog (Fig. 2). Holes are
drilled, and rivets placed in, as shown

i H’.a -
Inserting a Cog in a Gear

in Figs. 1 and 2. No groove is needed
for the cog. If the projecting part
interferes with the turning of the
wheel, place the angle of the cog on
the other side of the wheel (Fig. 3)
and cut a noteh in the side of the rim
to make the cog come even with the
outer edge of the rim. Bend the angle
in to the web and rivet as hefore. If
it is an open wheel, make the cog
shaped like a U and let the rivets pass
through as in Fig. 4.

B
.

Removing a Stuck Fountain Pen

Another way to remove a fountain
pen when stuck ie to wrap a wide rub-
ber band around the nozzle several
times, which will stick tightly to the
hard rubber of the pen and furnish a
mood grip for the fingers. The pen ean
easily be unserewed.—Contributed by
Albert E. W eleh, New York.

Making Vents in Cores

Select a piece of metal tuhe about 3
in. in diameter and 4 or 5 in. long, to
which solder a metal plate over one
end. Fit a plunger in the other end
the same length as the tube. Drill a

small hole about
. 1w 1n. or zmaller
through the
metal plate close
to one =ide of the
tube. Fill the
fube with molten wax and when partly
cool place the plunger in the tube and
lace the whole in & vise as shown in
sketch,  Turning the vise screw will
push the plunger info the tube, forcing
the wax through the small hole which
will make a wax F-tl'!t'l;.} These wax
strings are moulded into the body of
the core and when the core is haked
the wax iz burned, leaving a hole in
the place of I."'l.f"l"'."rpIE{,l_. uE wax,—_on-
tributed by Fred McVittie, Lima, N. J.

.i.a.a.

Automobile Used as a Hoist

The roof of a factory building was
damaged by the falling of a tree and
they decided to use the owner’s auto-
mobile as a hoisting engine, This
proved so successful that all the repair
supplies were rapidly hauled on top.
It may be suggested thai the motor ecar
might be mnde pay for itself on the
farm by zawing wood, while on SBunday
it conld replace the old top buggy and
take the entire family to chureh.

Hulsting with an Aute
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A Simple Mission Stain

Mix boiled linzeed oil and asphaltum
together in portions of half and half
and apply with a brush. In one or two
minutez rub off with a rag and one of
the finest mission stainz iz obtained,
Thiz may be varmished. One gallon
will eover about 600 sq. ft. of smooth
lumber.

sl
L -

How to Make an Adjustable Socket
Wrench

Bend a piece of steel in the shape
shown at A and make a square hole in
it at the bend, B. Fit a sguare piece
of iron, C, in
this square hole.
Rivet a band, D,
to the lower end,
and weld a han-
dle on the upper
end of the iron,
C. When using
this wrench the
jaws, AA, are
pushed through
the band, 1D, and
placed on the
nut in the socket.
Pressure on the
handle in turn-
ing will cause the jaws to grip the nut.
The wrench can be made in variovs
sizea fo suit the requircments,

Quick Repairs on a (as Uenerator
Furnace

“Ome of our water-gas ‘springer’ sets
burned the lining out of the firebox on
New Year's day,” says a member of
the Pacific Coast Gas Association. “We
had no time for ordinary repairs to the

erator, so it was a question of im-
mediate repairs, We pulled out the fire
and made a protection from the heat
above of sheet ashestos, doubled, =0
there would be an air space between.
We then placed electric fans at the ash
doorz and with a relay of masone re-
placed the lining, covering an area of
about 10 so. f£. Tn spite of the tre-

mendous heat and the confined limit in
which the work was done, a fire was
gtarted in the machine at 1:30 a. m.,
January drd, and gas was being made
on the morning of the 4th.

L

Tongs for Holding Chain Links

Make a pair of common straight-
jawed tongs, says a correspondent in
the Blacksmith and Wheelwright, Aft-
er heating the jaws to a working heat,
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Chain Tengs

place a chain link between them and
hammer enough to imbed the link in
the jaws and let them cool.

e
-

Fitting Balusters to the Lower
Porch Rail

A good way to saddle porch balus-
ters to fit the beveled top of the lower
rail iz to make a deviee as shown in
Fig. 1. EE is the saw table and D is a
board with one corner ent off and block
C mailed to one side along the lower
cdge, as shown. Put on a small zaw

To Seddle Balusiers

and place the board D against the
guide FF, moving it along the guide
until it is in position, so that when
baluster, A, is placed in the position
ghown the saw will cut the desired bevel,
say2a The Wood-Worker. Fasten the
board D to the guide with a clamp.
Lower the saw or raize the table so
that the saw cuts just half way through
the baluster. Clamp the block B to the
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board for a stop to pat the end of the How to Prevent Wooden Faucets

baluster against, as shown, Turn the
baluster over and cut the other side.
Balusters ean be saddled thizs way in
lesz time than they can be mul-.ml far
sawing on a band saw. Fig. # shows
the end view of the baluster and rail

fitted together.
—_—— s —==

Cost of Reinforced Concrete Posts

A tract of land near Chicago, con-
taining 62 acres, has just been fenced
with 1500 concrete posis, 1,000 of
which were ¥ {i. long and the remain-

from Cracking

Place the fancetz in melted paraflin
that is heated to a temperature of 212
deg, F., and let them remain until the
bubbles cease to rise from the wood.
The whole is then allowed to cool to
about 120 deg. F., when the faneetz are
taken from the bath and the adbering
paratin 15 removed by rubbing with a
dry, coarse piece of cloth,

(Gasoline Storage Tank

A simple connection of a few pipes,
tanks and valves, as shown in zketch,
will make a supply tank for gasoline
to be used in plumbing shops and auto-
mobile garages,

A B0-gal, range boiler may be used
as an air tank, A, which can be sup-
plied by air from a common oot pump,
but a much bettér way iz to connect it
to a beer pump which i= operated by
the water pressure from the mains,
Thiz beer pump, B, iz placed near a
sink and connected to

der 7 ft. The average eost of the 9-Tt.
posts was LA conts eac h based on the
e |
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the water supply pipe
and the discharge piped
to Tun into the sink.
The gasoline tank, C, is
placed in the ground
cutside of the boilding

following prices: Cement, $2 a bar-
rel ; sereenings, 75 cenfs a cubie foot
reinforcement steel, 3} cents a pound,
and the two laborers, $2 a du:r' o hL
Each post was reinforced by foar §-
in, eorrugated bars, one on each corner,
In casting a post, & laver of concrete
wasd placed in g form, then two rein-
torcement rods were set in position,
tollowed by another layer of concrete,
the two other rods and the balance of
concrete. The postz were kept wet
three weeks after making, the first
week of which they were covered. Two
laborers were employed on the work,
making an average of 40 posts a day,
as well as mixing the concrete, and
moving and watering the posts.

Gasoline Storage Tlnk IIIB'I:I.IHI

and fitted with a pipe
that will reach to the surface for filling,
An air gauge, 1), a globe valve, (i, and
a pet cock, E, are P]:-u wid in L!lﬂ pipe
betwoen tIH' two tanks, A f:-'uluﬂ' I,
and a pet cock, H, are connected on the
emd of the pipe leading from the gaso-
line tank.

The pump is started and the air tank
filled (2 or 3 Ib. pressure will raize
oazoline) and evervthing is ready for
use. The pet cock, E, iz closed and
the globe valve, G, upene-ﬂ which brings
the gazoling to the faucet, ¥. When
not in nse the globe valve, 3, I8 closed
and the pet enck, E, opened to relieve
the gasoline tank of any air pressure,
Contributed by W. L. Brown, Seatile,
Wash,
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Etching on Steel

Take a piece of blue vitriol the size
of a walnut, one tablespoonful of com-
mon =alt, and mix with 8 oz rain
water. Let this solution stand for 8
or 10 hours and it i3 ready for use.
Cover the part of the tool to be marked
with paraffin or soap and scrateh the
name with a steel pen. Put on a few
drops of the golution and let it remain
for one minute and then b off the
solution and paraflin, or soap.

—— e

A Home-Made Greenhouse

A small house 36 fi. long, of even
gpan, made in the fﬂllnmn” way, will
prove usefol and  inexpensive, The
foundation iy b made of brick, con-
erete or grout, whichever is most con-
venient to build, and should be 12 in,
wide and 33 fi. high, of which ¥ ft. is
in the ground,

O this is built a frame the length
of the honse and high enough to hold
a 14 by 24-in, pane of glass, the saszh
hars heing set at right angles to the
foundation. The tu-p of the side frame
is made of 4 by 4-in. zind, planed
and finished like a hot bed =ash frame,
{o hold the sash bars, The ridge, made
of 2 bwv 4-in, material, is supported on
iron pipe posts, which are strong amd
light, There are two rows of zash on
epch side of the house. Half of the
distance between the ridge and the side
there is a 2 by 4 running the length of
the house and supported in the same
manner as the ridge with pipe posts.
The =ash, 6 by 3 ft., glassed with 10 by
12 panes are ]uqt laid on and then held
in place by two wood screws, which
pass through the sash and take hold of
ihe wood beneath,

Provision is made for ventilation by
making every third sash of the upper
row on each side of the houze movable
at itz lower end. This admits fresh
air just over the walks on both sides
of the honse, These ventilating sash
are hinged to the opposite sash at the
upper end, says The Country Gentle-
man. The 3{rmls of the sagh are cov-
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End Yiew of dreenhouse

ered with weather strips to keep ount
the eold, and along the peak of the °
reof where the szashes come together
there 1z nailed a strip of roofing paper,
which turns the ram and snow, The
beds are made directly on the ground,
three in number, F-Pp:-u:-lht] by '-llrll'-.L.Il
walks, a little over a foot in width and
a foot deep.  From the top of the mid-
dle bed to the peak 13 6 it

How to Make a Bolt Holder

The accompanying illustration shows
a very serviceable bolt holder for hold-
ing plow bolts and many other holts
that you want to hold, savs a corre-
spondent in the American Blacksmith.
The bar consisis of a piece of §-in,
round iron, 12 in. long, welded to a
piece of f-in, square steel about 15 in.
long,  The point of the welding be-

A R o
c ;

Bolt Holder

tween the irom and steel ecarries a
ghoulder, A. A slide as shown at B is
made to slide over the piece of I-in,
square steel. The dog, C, i3 6 in. long
and the turn on the end is 1 in. long.
The point of the bar at I 18 2 in. wide
and drawn to a chisel edge and tem-
pered,

&
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Using a Well to Cool Milk
and Butter

On farms where ice cannot be con-
veniently obtained, or where facilities
are not at hand for storing ice, the well

Milk and Butier Cooler

may be made into a very fair substi-
tute, The aecompanying eut shows
how thiz may be done. A windlass 1z
placed en a frame made of 2 by 4-in.
material securely braced to prevent
shaking, says Hoard's Dairyman, The
gize of the box depends on the size and
ghape of the well. The box 13 hung by
two ropes to prevent itz turning and
shunld be strengthened with galvanized
iron at the corners. If milk is to be
cooled, it should be so placed that the
box can be lowered into the water,
otherwize the milk will not eool rapidly
enough and may cause trouble from
souring,

How to Make a Uround Glass

Take two old plates and remove the
film. Cut them to fit the rabbeting in
the ground glass frame of the camera
by using a common glags eutter, Use
flour of emery befween the glass and

grind by giving them a rotary motion.
If mo flour of emery is at hand, use
some fine emery cloth or paper soaked
well in water and rubbed on one of the
plates. A quantity of the emery will
stick to the plate and the grinding is
done in the same manner—J. J. V,
——

To Prevent Leader Tubes from
Bursting

The bursting of conductor pipes by
the freezing of the water in them iz not
a0 uncommon oceurrence,  Schemes
have from time to time been devel-
oped for securing a form of pipe that
would allow for the expansion of the
water in changing to ice, but these have
failed in the long run, savs The Metal
Worker.

The cut shows a leader tube draining
the valley back of a cornice. The elas-
ticity of the tube, allowing it to ex-
pand when needed and yet to take its
original form when possible, is effected
by giving the sheet metal a re-entrant
angular seam, the eonstruction being
indicated in the sketeh, The expansion
ring i3 aleo arranged outside of the
pipe, where it iz found to be equally ef-

TiH GuTTIm

Expansion Leader Tube
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ficient, with the additional valuable
feature that it affords a means for the
fastening to the building. In other
words, when the spring iz on the out-
side of the pipe, it is suitable for use
as a regular conductor pipe, and when
it is within the pipe the pipe can he
passed through a eirenlar hole in a cor-
nice, a8 illustrated in the cut, It iz in
thiz part of the roof drainage svstem
that most of the leakage troubles oc-
eur, the successive freczing amd thaw-
ing wsually bursting the tube at about
the point shown by the arrow,

The leaders are maie of copper and
of galvanized iron or tin and where
for architectural reasons it is desired
can also be rectangular in seetion, the
expansgion spring being provided in the
BN WLV,

. T -
How to Keep a Tap from
Breaking

A great many small tape break just

where the thread and shank mect, This
point can be overcome almost entirely,
Machinisat, by
drawing the tem-
per at the point
sketeh with a toreh, a pair of hot tongs,
or by dipping the shank into hot lead
and letting the biue just begin to run

EOYVE American

.n.;
A as shown in
inte the theead,
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How to Figure Radiation

A g tule for estimating radiation
13 45 followa:

For water: 1 a2q. ft. of vadiation to
overy square foot of glase: 1 e 10 of
raclintion to every 10 &g, ft. of wall; 1
sif. I, of radiation to cvery 150 cu. {E.
of the contents of the room,

The foregoing mle refers to rooms
with one exposure, save Building Man-
agement.  In rooms with two exposires
the ratio of eubical contents shoulid he
1 to 100, For steam, take two-thirds
of the above results for radiation,

It i3 Lest for a water and steam job
to fignre out the work as if it were to

be for water, using the abave water
rule, and then for ateam, take two-
thirds of that resulf.

—_— e ——

A Substitute for a Lock Nut

When a valve stem rveguires a lock
nut hut eannot be lengthened sofficient
for ome; also, when the zingle ot iz
ton close to the
end fo admit an-
other, drill a hole
in the end of the
stem and  fap
with a tapering
tap az shown in
Fig. 1, Slit the
end of the valve
stem with a hack
gaw { Fig. 23, and
place o comical
serew in the threaded hole sz shown,

=

Home-Made Negative Washer

A veTy Fi]'l'l]'l]i" and efficient ]-]pp-;ﬁh-,-_m
washer can be made of two or three
lwards the width
of the necatives,
A |L'il‘r!1.=' Loin.
hirh is fastoned
along each side
of the lboards.
One erd ol one

board iz hune
Just  helow  the
tap and the

water 18 allowed to ran down it in a
gentle stream, 2avs American Photog-
raphy.  The upper end of the seeond
board iz placed just below the lower
end of the first board, and so on for as
many  boards az desired and will it
under the tap and in the sink, The
water runs from the first board on the
suceeeding board: and into the sink.
The arrangement is shown in  the
eketch.  The plates are laid, film =side
up, on the boards,
—_————

Denver has the largest American flag
in the world, Tt measures 115 ft. in
length and 58 ff, in width.
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A Light Punch for Removing Rivetls

The accompanying sketch shows how
a punch may be made that will save
the assistance of a helper, says the

Blacksmith and Wheelwright. The
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For Punching Hivels

hady of the tool is forged zat of a
piece of iron with a projection on the
bottom to it the square hole in the
anvil. The punch iz a 3-in. steel rod
drawn down to % in. on the end, and
is made to fit the hole in the arm a lit-
tle looze. Thiz makes a handy tool for
removing vivels from light work,
L e ———

A Home=-Made Well Auger

Pumps are nsually furniched with a
1]-in, pipe below the cylinder and in
sinking the well it is found better
to bore a hole
to  gravel he-
foredriving
the joint, An
anzer to hore
thiz hole may
be made out of
an old wooid
auger 2 in. or
more in diam-
eter welded
e 3 mltlu_:nl i ].lueuz of

1 pe as
E!!.- by fit-

g 2

shown in Fig. 3. Make a han

MECHANICS

ting two pieces of pipe in a tee as shown
in Fig. Uut several pieces of §-in,
pipe about G ft. long to use in extend-
ing the handle as the hole is bored.

Utilizing Heat from a Gas Engine
Exhaust

An enterprising laundryman recent-
ly had installed a 15-hp. gas engine
to take the place of the steam engine
he had been using. After installing
the engine he connected the exhaust
with the pipe which he had used for
steam to heal a large mangle. It was
a successful experiment, and saves the
[uel otherwise necessary for that pur-
pose,

How to Make a Handy Nail Picker

C'ut a piece of hard wood § in. thick
and about 6 in. long in the zhape as
ghown In the
gketeh, and at-
tach a handle to
it. To keep the
woaidl from split-
ting, drill small
holes in the edge
of the wood in
which to drive the nails as shown.
Pulling thiz device through a bunch of
naile will arrange them all straizht
anil uu]u the_heads one way so thm.r
can he picked up by the hawd ready for
use.—Contributed by E. Kane.

ik
L L

Cobble Stones for Ditch Lining

The protection of earth =lopes by
means of a wall paved ‘-ﬂ'th cobble
stones and plaster 1s proving effective
in a number of irrigation canals con-
gtructed in this
manner in Cal- |
ifornia.

By this fneth-
od the canal 1is
lined with large
rohhle stonea aml

small boulders, the stones of the side




POPULAR MECHANICS 51

walls imbedded in mortar and faced
with cement to prevent loss of water
by leakage. The larger cobble stones
are placed at the base of the walls,
gradually growing smaller as the top
iz reached. The wallz are laid in ir-
regular layers, cement mortar and
glones being used for two-thirds their
thickness and the rear third filled with
slightly wetted earth.

——r————

How to Place Glass for Small
Ureenhouse

The accompanying sketch ghows how
to place two sets of glass for a green-
house or hui hed.
The first set of
glass iz embed-
ded in the sash
with putty, says
The Rural New-
Yorker. A amall
guare  strip  of
wood 1z then fastened to the sash and
on the first set of glass as shown. The
seconil set of n']n=s: iz then laid in putty,
i'l-lz'l.l."'l:"ll 1l Llw -Lu]r of wood, amd then
finizhed with putiy in  the usual
MANNEr,

&
L

Cutting Channels in a Bearing for
Graphite

If flake graphite is to be used in a
bearing, cut the channels in the babbitf

a5 shown in the sketch. The side
grooves  should

lead into the Ty
center gEroove ]in —'r'?"'%'-*i n..'..__}
the direction the [ |4

shaflt turns. The [ D "Ry @ |[
center channel is s

the one to be
filled with the graphite. Channels cuf
in this manner will give proper lubri-
cation, also prevent the graphite from
working out at the ends,

i

A Gorman mechanic has built the
smallest motor in the world. Tt is used
as a scarf pin and is run by a battery
in his pocket. He keeps it in constant
operation.

Connecting a Horizontal Kitchen
Boiler

A greal many ways nave been sug-
gested 1n regard to connecting a kitehen
boiler horizontally placed. Some of the
\'I-'Ii_'l.':-i iare ng'II:J (HILESE, :'|'|:'-r i||||:l'|"l'_!l'|.'l_‘:]'|||_"']'|_1:"-!

RELLAEF Fani
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Connecting & Horizontal Baojler

4

can be made. The accompanying sketeh
shows a aystem of connections which is
the most satisfactory way of connecting
a range boiler in a horizontal position,
gays The Metal Worker. Making the
connections in this manner providez a
way to entirely empty the boiler, which
13 neveszary on oaccount of sand  or
gediment that will aceumulate in the
bottom.,
R VA S—

How to Make a Worn Reamerto Size

Anneal the reamer and with a flat
cndl set drive against the cutting edge
as shown by the
direction of {he
arrow in the
sheteh, This will
drive up a ridge
that can be
furned to size
and then tem- -
pered.—Contributed by Charles W,
Partridge, New Haven, Conn.
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Extending a Brick Stack

The accompanying illustration shows
how a brick stack may be raised while
the power plant

is kept in opera-
E= tion. The scaf-
= fold iz belted to
: the top of the
gtack with bhraces
fastened into the
gide a2 ghown, A
wooden flue is
made to fit the
interior of the
gtack for the pur-
pose of carrying
away the smoke
and gases which
mikes it possible
for the brick lay-
ers to work. The wooden flue is raised
ag the work progresses. Thiz method
was recently usged to raise a brick stack
from 60 Tt. to 90 ft, high.—Contrib-
uted by . L. MeGahey, Cedartown,
Georzia.

Catalog Case for Everyone

Catalogs are valuable text books,
and it pays to make a case to keep
them in. Trike two pine hoards about
1in. by 10 i by 12 fi.  Make a shelf
by fastening one of the boards to the
wall with three S-in. by 10-in. stecl
shelf brackets. Place the second board

14 in. above the first and fasten to the
partitions § in. thick, dividing each
section. Sandpaper until smooth, then
oil, shellae and varnish. Neatly letter
each division and place catalogs in
section bearing the initial of maker’s
name. It is preferable to have one
long shelf, but if crowded for room
divide miu twao.

Some zalesmen are more valuable

than others because they are familiar
with the catalogs of the lines carried
and know where to find the right book
at the right time.

O i
L L

How to Make a Handy Shop Stand

A stand to be used in connection
with the drill press when drilling long
sfock can be
made as shown
in the sketch.
The body s made
from 1-in, Fis
pipe flattened to
receive the bar of
iron, A. Four
pieces  of F-In.
round iron are el
welded  in the :;,: SN
bottom of the gas i
pipe  amd bent
outward to form feet. The top, B, is
made on a swivel attached to the bar,
A, and is fitted with a roller. Holes
are drilled through the gas pipe and
the bar A in which to place a bolt for

adjustment,
——f e

Removing Dents in a Gas Holder

mp L

oy

g I T
Lot

A Hood caused some damage to a gas
holder, taking away the guide frames
anid making numerous hgaia with some
indentations in the holder itzelf, says a
member of the Pacific Coast Gas Aesn-
ciation. As the holder was an old one
it was a questien if the indentations
conld be removed. Temporary guide
frames were erected and the holder
raisedd up by a block and tackle with
rpecially made hooks grasping the low-
er rim of the holder. While prepara-
tions were being made fo foree out the
gides of the holder to their proper shape
one of the blocks holding up the holder
gave way, causing the other blocks to
do the same, and the holder dropped
back into the water of the tub. The air
ingide of the holder was compressed
with such force that the indentations
were removed by the pressure on the
sides—doing gently anﬂpui‘f‘mienﬂyw what
was planned to do at considerable
CXPEnSe.
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How to Measure a Wagon Skein

When ondering wheels to fit old or
new skeing all the dimensions needed
are those that are shown in the ac-
companying sketch. The diameters

i £ i

must be given at the largest part of
the axle, B, and the smallest part, 1),
with the length, €. The diameter of
the round part of the nut, K, should be
given g3 well as the raised part at Al
———— =
How to Make Concrete Steps

Conerete may be used in the construe-
tion of steps, particularly in damp
places, and 1 the open or where the
gronnd 18 terraced, conercte steps and
wilks ean be made exceedingly attrac-
tive. Where the ground is firm it may
be cut away in the form of steps, with
each step cut 2 or 3 in. lower than itz
finizhed level.

Where the nature of the ground will
not admit of its being cut away in the
form of steps, the risers are moulded
between two vertical forms, The front
one may be a smooth board, but the
other shonld be a thin piece of sheet
metal, which 2 more easily removed
after r]m earth has heen I:-1u1|m] in be-
hind if, save the Conerete Review, A
glmple method of reinforeing concrete

gfeps 18 to place a 4-in. steel rod in each
corner, and thread these with }-in. rods
bent to the shape of the steps, as shown
in the sketeh, placing them about 2 £t
apart. For this class of work a rich
Portland  eement conerete is  recom-
mended, with the use of sfone or gravel
under 4 in, in gize,  Stepe may be
Iven -.}—i]l- Hi‘{!tlfl"il'lg surface of coment
mortar mixed in the proportion of 1
part eement to 2 parts samd. This sys-
tem is well adapted for stairways in
homses.

How to Handle Heavy Bar Stock

Short, heavy bars are not easy fo
handle, and are dangerous to & work-
man’s foes and fingers in a machine

Wooden Blocks

Handling Heavy Hars

ghop.  Such bars are generally piled up
in the form of a pyramid, and in that
ghape they are difficult to handle, zays
American Machinist, A certain firm
usea o great quantity of short, heavy
steel bars. These bars are piled around
the different departments of the shop
mainly on trucks, az shown in the ae-
companying cuf, which gives the end
view of a truek load. Pleces of tim-
ber  running  across  the frock  are
grooved to fit the bars and holding the
bars apart, so that the workman can
get hiz hands onder them or pass a
leather loop around them to lift with
a hoist.
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How to Prevent am 0il Can from
Dripping

The accompanyving sketch shows a
kink in regard to oil cans. A leather
washer is placed
on the spout as
A shown at A, says
S a correspondent
| in American Ma-
chinist,  which
will prevent any
oil from running
down the outside
of the spout on
the  beneh,  or
wherever the ean
happens to be,

&

Quickly Made Door Jack

Make two blocks 8 in. lomg from 2
by 4 in. material and nail o common
lath across them s shown in the sketeh
at A, Fasten two triangular blocks, (),
made from a piece of 2 by 8 in. wood,
to the lath, leaving a space between
them. The door placed in this spaec
with its weight on the lath, will bend

Dizer Jock

ihe lath down, bringing the tops of the
angle blocks toxether like a vise, Lift-
ing on the door openz the angle jaws
and releazea  the door.—Contributed
by E. E. Harriman, Loz Angeles, Cal.
G Bop—

Building an lce House

It is not neeessary to have an ex-
pensive building for an ice hounse, but
certain egzentials must he observed, and
the ice properly packed. In the first
place the house should he tight and
well deained at the bottom. How to

accomplish this depends somewhat on
the conditions in cach case.

The houze in question was built on
o elay bank. An excavation was made
aghout 18 in, deep and some old rail-
road ties used for sills, with gravel io
fill up the inside, and a porous draintile
put in around the outside amd down
the bank, the =oil being well packed
aronnd the outside. The stroeture is
on a frame of 2 by 4 in. studding, 14
ft. long. The honze waz sided with
12-in. barn boards, put on like clap-
boards and lapped 1 in. The voof 13
of ondinary tar folt.  As an ice house
ppvish L well ventilated at the top, 20
that the packing will keep dry, a slat-
ted ventilator 2 by 4 fi. was put in the
roof, o floor laid lcosely 100 ft. from
the bottom and a laver of straw placed
on ihis floor. The house i3 18 ft.
:1'='J||l|]'-|."-

By all means use ~wwdust for the
packing, sava The Cou. try Gentleman.
The ice is cut in cakes longer one way
than the other, so that, in placing one
layer on the ofther, jointz may be
broken; 22 by 28 in. is a good =ize.
Sawdust is placed on the bottom about
6 in, thick and the cakes of ice are
'!'l]:'ll'l.'l.] on thizs sawdust, I{ﬁ“rlillf_r them
away from the sides of the house about
1 £, The ecakes should be laid to fit as
closely as possible and all the cracks
and eorners carefully chinked with
fine particles of e tamped In with a
har or some convenient tool.  The next
laver is placed “in the =same manner,
taking care to break joints. When the
house is packed the last melting will
cause the whole mass to freeze in one
golid block. As each layer iz put in
the house sawdust should be paclked
aroumd the sides as fiemly as it can Lo
tamped down. About 2 fi. of zawdunst
iz placed on top as the ive will gead-
ually settle antr need occasional pack-
ing aronnd the sides, Remember fo
get the ice as clear as possible, and that
the crop harvested in zero weather will
keep much better than when gathered
near the freezing point.  lee from 10
to 12 in. in thickness iz the most con-
venient to handle, and there will be
least waste,
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Bench Vise Anvil

The accompanying eut shows a very
handy bench vise anvil for the tool
room, model-maker, or amateur me-
chanie. The anvil 15 made from a pieee
of ateel rail about 12 or 15 in. long, and
ns heavy as can be obtamed, and the
lop, edges and ends are planed smooth,

fh' G

Bonch Vise Anvil

true and square. The web 1z cul out,
az shown at B, =0 a clamp or swivel
vige of about 1} or 2 in. length of jaw,
can be fastened to the end of the rail.
A taper hole 15 made at A for the dif-
ferent shaped stakes. The top amld
edges may be cage-hardened if so de-
giredl. This makez a handy outfit, says
Machinerv, as the top of the rail is a
good place for straightening work, and
the edges for bending work.
. . —

Lifting out a Motor

A good example of the ingenuity
that is more often born of the lack of
facilities than of repair shop necessity
ig sketched herewith,

Tl F:-mlﬂt'm it

|

thiz ease was (o lift a 400-lb. motor
autl of g ear which had to be dismantled
a ool many miles from the nearest
block and tackle, says Motor Age. The
engine was first freed of all piping and
wiring, and unbolied from the frame.
Ome end of a rope was tied about the
engine, the other emd being given a
couple of turns around a horizontal
limlb of a tree directly overhead. All
slack being taken out of the rope, one
man maintained a slight tension on its
free eod, meanwhile keeping one hand
on the molor to prevent its bumping
around g3 it eame loose, while another
pusghed the ear back down a grade.
As the rope swung out of the vertical,
the engine had to lift until it was free
from the frame, and after a few oscil-
lations in the air it came {o rest hang-
mg like a pendulom from the limb.
Fasimg up on the Fiajhes, the engine was
brought to the ground.
N

How to Tighten a Pulley
on Shaft
A certain electrie motor gave ironble
on sccount of the pulley tearing
away the side of the kevaeat, until at
last the side of ths groove gmve away
entirely. The

ghaft being of
cemall  diagmeter,
another  kovway

wounld have i
weakened it still
more, ahd the
turning of an-
other shaft
would have com-
pelled the dismounting of the machine,
This was avoided by adopting the
method zhewn in the sketch, =ays
Awmerican Machiniat.

The hub of the pulley was tapered
internally and threaded externally for
a ‘eertain length. Three wedges, C,
were obtained by eutting a solid piece
with a hole of the diameter of the shaft
and turning the outzide taper to fit the
taper in the pulley hub. These pro-
jected about 1 in. and were forced
between the pulley and the shaft by the
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threadzl collar, . This simple ar-
rangement will make a strong and sure
grip on the zhaft.

—— el

I'inw to Make an Acid Receptacle

As glass is the proper material for o
receptacle to hold acid, take an ink or
mucilage bottle and encaze it in sheet
mefal, as shown in Fig. 1, filling the
gpace between the glasﬂ hottle and the
raetal casing with plaster of paris,

5 ﬁg_ 2.
Will Mot Tip Owver

which will prevent the bottle from be-
ing broken or upset, says The Metal-
Worker. The bottom is then solderod
to it. If a bottle or mug can be ohb-
tained with an opening large enough o
make a receplacle as shown in Fig, 2,
it can be upset or fall from a roof
and the acid will not be lost.

A Eu-ni Bin for a WNarrow Porch

A eoal bin made as

POPULAR MECHANICS

Lubricating Loose Pulleys

It iz not alwavs easy to properl
lubricate lonse pullevs, "A correspond-
ent of the Wood-Worker states that
he had a loose pulley on a saw bench,

L

"'_‘?-3

- 5
Fie.| Fg2 Fed Fed
Preveots Hot Pulleys
cven though it had an oil channel,

that gave trouble. The pulley was fit-
ted with a grease eup, 20 the grease
conld he 1'1|h;£-|| 1. The wheel wronld
go for a while, but would eoon get hot.
When taken off, the end next the tight
pulley was quite dry, the other end
well greased,  The ol channel was eat
in the wheel, not straight t]]ruugh, bt
gerew-wise, a8 shown in Fig, 1, and was
drawing the grease away from that
end. ]_’n. cutnn;; another channel in
the opposite direction { Fig.2) the trou-
ble was overcome. The lezzon tanght
iz that straight through is the best line
for an oil echannel in |(m:q=. pn]ha}'& ( Fig.
3). Another plan, adopted as a make-
shiff, but seeming to answer well, is o

described makes a most i
excellent one for use on
verandag of tencment
buildings. In the sketch
the hottom, A, is shown
pitched from all sides
toward the opening.
This throws the last
picees of coal where they
can easily be reached
with a shovel, and with-
out scraping around the

-
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corners.  An  inclined
board, B, iz placed over
ilic opening which prevents the coal
from falling and seatiering over the
floor. This board should not be less
than 12 or 14 in, wide.—Contributed
by Albert Pott, Waterbury, Conn.

etails of Coal Bin Construction

remove the lining metal and fill the
space with short rods of }-in. round
gter:] {Fig. 5).

A very good system of lubricating
OES [:'11||r"-=| 15 to drill a hole from the
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end of the spindle to the middle of
the place where the loose pulley rumns,
then drill a hole from the side to meet
it (Fig. 4). The grease cup is fastened
in the end of the spindle so the grease
can alwayz be supplied where mosi
wanted ; that is, when the machine is
idle and the loose pulley at work.
There are cases where this Arrange-
ment is hardly practical, but it could
often be adopted with advantage.

e

A Door Bell Substitute for
the Deaf

Ag red lights ean be noticed any timoe
daring the day or night a little device
constructed as shown in the ~l-u.tt|11 to
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g1
Pattern with Two Like Sldes

as shown at AD Fig. 1. Commencing
at the fold cut out one side of the ob-
jeet.  Unfold the paper and the part
cut out will make a pattern with both
sides alike.

place in connection with
the bell eirenit, will make
a fine arrangement for
those that do not have
good hearing.

The front view of the
deviee iz zhown in Fig. 1,
and the end view, Fig. 2.
In this instance three
drops  are needed—for

the front door, hall door

and the side entrance.

As the rooms have elec-

trie lights, the lights in

each room are wired to
the panel box by break-
ing one wire and connecting as shown
in Fig. 1. When the cirenit iz closed
on one of the bells, it also operates the
magnet holding the drop in the same
cirenit. This releases the drop and the
knife switeh, K, closes the light circuif,

The sketeh shows one of the drops
complete at A, Fig. 1. The drops are
returned to their position by the erank,
D, and the little projections, E.—Con-
tributed by H. B. French, New York.

& &
i

A Kink for the Sign Writer

To draw an object that has two sides
alike is one of the hard things en-
countered by the sign writer. A good
way to do this is to take a piece of
paper, a little larger than the object

drawn, and fold it in the center,

Fiash Lighis and [or Bells

Trouble in Starting a Gasoline
Engine

The bucking and snorting refusal in
starting a gasoline engine is often due
to moisture in the eylinder, atates
Power and Transmission, preventing
the regular ignition until dried by the
heat of several explosions. The diffi-
culty may be overcome by shutting off
the om:nhng watcr a few minutes before
gtarting of the engine and not turning
it on again until after the engine be-
ging to explode regularly when again
gtarted. The hint here contained may
be of use to the autoist who has
trouble of this nature in cold weather
where extra eyvlinders next to fire are
left full of gasoline vapor and air,
which condenses when the cylinder
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walls get thoroughly cold and deposits
congiderable molsture.
—_— e ————

Blueprint Washing Tank

The eapacity of evlindrical machines
for printing blue and sepia papers is
so great that special preparation for

T

Blueprint Washing Tank

developing the prints is necessary. A
woml sink & ft. long, 40 in. wide and
12 in. deep, inside measure, lined with
zine, seems to meet every requirement.
There should be no standing overflow
plug or other ohstruction inside to in-
terfere with floating the paper. The
hoards may be of any clear 13-in. ma-
terial with the ends mortised into the
gides 2 or 3 in, from the ends. The
bottom ean be nailed flat to  the
frame. Omne 1-in., tie rod near the top
at each end, in addition to good nail-
ing will keep the frame in good zhape,
eiya The Metal Worker, The bhottom
|:|i|':-['-= chould not be over 8 in- wide,
grooved and siripped, and not nailed
nearer than 2 in. from the joint. Bevel
the frame inward at the top so as to
make the depth 4 in. less at the inside
edge than from o line stretched over

the top. If the zine lining is held
snugly to the bevel and evenly bent at
both angles and tacked to the outside,
shrinkage of the frame in height will
merely square up the top to some ex-
tent, while if the lining 13 bent over a
siuare top, shrinkage soon inclines the
top outward so that drippings run on
the floor and the acute angle without
support 13 more easily injured. The
sheteh shows a -in. pipe frame sup-
port under the tank. No better means
than pipe will be found, but in any
event the tank or sink should rest on
strong cleats or girders that entirely
eroes the bottom,  Cast soil pipe or gal-
vamized wrought pipe will do for the
waste,  The trap should hold a good
body of water,

To control the waste outlet and
maimntain  the level desired (nearly
full), a standing hath waste gives the
best service. A standing waste as [ur-
chased has the overflow ton high, hut
it is only necessary to drill some holes
i the stand pipe at the proper level,
alter the waste iz in place,

e, T I —
Setting Electric Light Poles in
Frozen Ground

The following method was used in
placing electrie light peles in frozen
ground : Bteam was obtained from the
Loiler of an ordinary traction engine
and eonveved through a pipe to a verti-
cal jet pipe, says Engineering-Contract-
ing. The jet pipe was connected by a
tee to a horizontal pipe, 24 in. long,
capped at one end and connected at the
other by nipples and four elbows to the
ateam pipe. The nipples and elbows
were placed fo allow the neeessary play
in handling the appliance.  The jot
pipe was manipulated by two wooden
handles 10 ft. long, connected by atir-
rups to the two endz of the 24-in. hori-
zontal pipe.  The jet pipe was forced
down by two men pressing on the
handles, and as the earth thawed, the
steam would carry the particles out
alongside the pipe. As the depth in-
creased, more steam would be condensed
in the hole, until finally the overflow
was liquid mud.
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Amateur Mechanics

A Microscope Without a Lens

By E. W. Davis

Nearly everyone haz heard of the
pin-hole camera, but the fact that the
same principle can be used to make a
micraseope,  having a  magnifymg
power of 8 digmeters (G4 times) will
]'H!'!‘]"!]i'l.[:l.‘i- hll,’. new o some FL';H_'.I_![’F,

To make this lensless microscope,
procure & wooden spool, A (a short
spool, say 4 or § in. long, produces o
higher magnifving power), and enlarge
the bore a little at one end. Then
blacken the inside with india ink and
allow it to dry. From a piece of thin
transparent celluloid or mica, eut out a
.ﬂumﬂi dise, B, and fasten to the eml
having the enlarged bore, by means of
brads., On the other end g]uir it |ri:w,'|,'
of thin black cardboard, €, amd at the
center, 1), make a small hole with the
point of a fine needle. It iz very im-
portant that the hole I) should be very
small, otherwise the image will be
Lilurred.,

To use thiz microscope, place a small
nlrjml on the transparent dise, which
may be moistened to make the object
nrlhure, and look through the hole .
It is mecessary to have a strong light
to get mood resulis, and, as in all micro-
seopes of any power, the object should
be of a transparent nature,

The principle on which this instru-
ment works is illustrated in Fig, 2.
The apparent diameter of an object is
inversely pln]mrthm il to its distance
from the eve, i. e, 1f the distance i3
reduced to one-half, the diameter will
appear twice as ]u:l'f_r,e.; il the distanee iz
reduced to one-third, the diameter will
appear three times as large, and =0 on.
As the nearest distance at which the
average person can see an object clear-
ly i= about 6 in., it followsz that the
diameter of an object § in. from the
eve would appear 8 times the normal
size. The objeet would then be magni-

fiedd & diameters, or 64 times. {Tl]{!
area would appear 64 times as large.)
But an object 4 in, from the eve ap-
pears =0 blurred that none of the de-
taile are dizcernible, and it 1= for this
reazon that the pin-hole is emplnlﬁ'mf.
Viewed through thiz microseope,
fly’s wing appears as large as a pers .n's
fiand, ltr_lﬂ at arm’s ln:nlrlh, and has
the general appearance shown in Fig.
#. The mother of vinegar examined in
the same way 15 seen to be swarming

Details of Microscope

with a masz of wriggling little worms,
and may possibly cauze the observer
to abstain from all salads forever after.
An innocent looking drop of water, in
which hay has been soaking for several
days, reveals hundreds of little infu-
eorig, darting across the field in every
direction.  These and hundreds of

other interesting objects may be ob-

served in this little instrument, which

coste little or nothing to make.
— e

Prince Rupert’s Drops

Prince Rupert’s drops are made by
letting drops of melted glass fall into
eold water. These drops become oval
in shape with a tail or neck resembling
a retort, Their peculiarity iz that when
a emall portion of the tail or neck is
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broken off the whole bursts into powder
with an explosion and a considerable
ghock iz felt by the hand that grasps it.

&

&
i

How to Balance a Cup on a Knife

If yon were told that you could bal-
anee 4 cup one-quarter full of coffee
on the point of
a carving knifle
you would hard-
Iy believe it, In-
sert a cork in the
handle of a ecup
tightly, saye the
Detroit  Free
Presa, Stick two
of the prongs of
a fork into the
cork, in the posi-
tion shown i the sketeh. This ar-
rangement lowers the center of gravity
of the whole, and if vou have a steady
]'I!‘I]'I.ﬂ I|||::'l:| :Irl.l"| TRy FI]._H_L. llll;_" I;,I.I]_}I 71
the point of the knife.

i

Photographs Lightning Flash

This inferesting letier and lightning
flach photograph were received [from
Fred M. Roberts, Paterson, N. J., and
describe how he profited from an artiele
published in Popular Mechanies,

“Revelving o sugeestion from  an
article published in Popular Mechan-
ice on the subject of photographing
lightning flashes, I took my camera out
and forusing it on the seiting san
marked its position on the seale. This

Brilliant Cloud Effect

MECHANICS

enabled me to obtain the correct focus
quickly the first night an electrical
storm occurred, with a result, as you
can see, to be proud of. The exposure
waz taken about 2:30 o'clock in the
evening with the camera set doe zouth.
I had often thought of the possibilities
of photographing flashes but never
gave it a trial until aﬂrrr reading the
above mentioned article.”

il ——
How to Make Small Gear Wheels
Without a Lathe

To make small models sundry small
gears and racks are I'I:‘qLIII'I'_‘{]., cither
cut for the place or by using the parts
from an old clock. With no other tools
than a hack-saw, some files, a compass
and with the exercize of a little pa-
tience and moderate skill, very good
teeth may be cut on blank wheels.

Making Model Wheels

First fake the case of a small gear-
wheel, say 1 in. ontside diamster and
T in thick, with twenty-four teeth.
Draw a cirele on paper, the same diam-
eter as the wheel, Divide the circum-
ference into the number of parts de-
sived, by drawing diameters, Fig, 1.
The distance A B will be u|:lpn:}1:|nm.le].}'
the pitch, Now deseribe a smaller cir-
cle for the base of the teeth and half-
way between these circles may be taken
ag the pitch circle.

Now describe a circle the samae size as
the largest cirele on a piece of g-in.
sheat mm‘ﬂ and having ent it out and
filed it up to thisa circle, fasten the
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marked-ont paper circle aceurately over
it with glue. BSaw-cuts can now be
made down the diameters to the smaller
circle with the aid of a saw guide,
Fig. 2, made from 4-in. mild steel
or iron. This guide should have a bev-
eled edge, E from F to G, to lay along
the line on which the saw-eut is (o be
made. The straight-edge, C I}, should
be set back one-half the thickness of
the saw-blades, so that the center of
the blade, when flat against it, will be
over the line F G, A amall elearance
space, F' C, must be made to allow the
teeth of the saw to pass.
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eut should be deeper on the side which

has the larger diameter. To. cut a

rack the pitch should be marked along

the side, and the guide and saw used

as before (Fig. 4).

How to Make a Paper Phonograph
Horn

Secure a piece of tubing about 17 in,
long that will fit the connection to the
reproducer, and wrap a quantity of
heavy thread around one end as shown
in the enlarged sketch A, Mg, 1. Form

a cone ol heavy AT,
g in. long and 3 in. in
diameter, at the larger
end with the smaller end
to fit the dismeter of the
tube A, making it three
My thick and gluing the
lavers together.  Attach
this cone on the tube A
where the thread has
been wrapped with glue,
as shown in Fig. 2. Fig.
2 128 also an enlarged
sketeh,  Make ten pieces
abont 1 ft. 10 in. in

Detalls of Phonograph Horn

The pmde shounld then be placed
along one of the diameters and held in
poeition until gripped in the vise, Fig.

The first tooth may now be cut,
care being taken to keep the blade of
the saw flat up to the gniding edge.
The Model Engineer, London, says if
this is done and the saw-guide well
made, the cut will be cenfral on the
ling, and if the marking out iz cor-
rect the teeth will be quite uniform all
the way round. A small ward file will
be needed to finish off the teeth to their
proper shape and thickness,

In making a worm wheel the cuats
must e taken in a sloping direction,
the slope and pitch depending on the
slope and pih:E of the worm thread,
which, though more difficult, may also
be cuf with a hacksaw and file.

A bevel wheel should be cut in the
game manner as the spur wheel, but the

length and 3 in. wide
from the thin boards of
a bigenit or eracker box. Cut an are of
a circle in them on a radius of 2 ft.
{]‘Jg ). Make a stick 10-zsided, 12
in, lomg, that will fit loosely in the
tube, A, to which nail the 10 picees as
hown in Fig. 4, connecting the bottom
by eross pleces, nsing care to keep them
at equal distances apart and in a circla
whaose diameter is about 2 ft.

The eone iz placed over the stick as
shown by the dotted lines in Fig. 4 and
tempararily fastened in position.  Cut
out paper sections (Fig. 5) that will
cover each space between the 10 pieces,
allowing 1 in. on ene side and the top
in which to cut elits that will form
pieces to overlap the next section and
to attach with glue, Fasten the see-
tions all around in like manner. The
next course is put on in strips over-
lapping as shown at B, Fig. 6. Finizh
by putting on sections in the same way
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as the first eourse, making it three-ply
thick. Hemove the form, trim to suit
and glue a piece of paper over the
edge. When the glue 13 thoronghly
hardened, put on two coats of white
and one of blue paint, shading it fo
suit amd striping it with gold bronze.
—~Uontributed by B, H. Haver, Hous-
ton, Tex.

i
- *

How to Bind Magazines

An easy way to bind Popular Me-
chanies in volumes of a year each is to
arrange the magazines in order and tie
them securely both ways with a strong

MECHANICS

paste all over the top of the atrips and
the board. Ruob paste over one gide of
another piece of board and put it on
top of the first board and strips press-
ing down firmly o that the strips are
held securely between the two boards,
Turn the book over and do the same
with the other two hoards.

After the paste has dried a few
minutes take a piece of strong eloth,
duck or linen, fold amd eut it 1 in.
larger all around than the book, leav-
ing the folded edge uncut. Rub paste
over one of the board backs and lay
one end of the eloth on it, smoothing
and creasing as shown at A, Figo 3,
Turn the book over and paste the other

cord. It is well to put
two or three sheefs of
tough white paper, cut to
the size of the pages, at
the front and back for
fly leaves,

Clamp the whole in a
vize or clamp with two
stripz of wood even with
the back cdges of the
magazines,  With a sharp
gaw cut a slit in the
magazines  and  wood
stripg about 3 in. deep

and zlanting a2 shown at
A and B, Fig. 1. Take
two strips of stout cloth, abont 8 or 10
in. long and as wide as the distance
between the bottoms of the sawed slita,
Lay these over the back edge of the
]Jm,k and tie securely thmufrh the slits
with a string thread—wrapping and
tiging several times (C, Fig. #).

Il you have access to a printer's
paper knife, frim beth ends and the
front edge: this makes a much nicer
book, but if the paper knife cannot be
usedd, elamp the whole between two
boardz and =aw off the edges, boards
and all, smoothly, with a fine saw.

Cut four pieces of cardboard, } in.
longer and } in. narrower than the
magazinez after they have
trimmed. Lay one piece of the board
on the hook and under the eloth strips.
Use ordinary flour paste and paste the
strips to the cardboard and then rub

heen

Process of Home=Made Binding

gide.  The back edges should have a
zood coat of paste and a strip of paper
the width of the thickness of the pack
pasted on before pasting the cloth to
the second board back.

Cut off the cornerzs and fold over
the edges of the cloth, pasting them
down (Fig, 41, Lub paste on one side
of a fly leaf and press the back down
on it.  Turn the book over and paste
a fly leafl to the other back after the
eilges of the cloth have heen folded
down.,  The backs must not be opened
until the Ii'l.' leaves are l:]'lnnmghh 1|r1r
Trim and tuek in the ends of the strip
at the hack edge.

When fixed this way your magazines
make one of the most valuable volumes
vou ean pozzibly add to your library of
mechanieal  books, — Contributed by
Joseph N, Parker, Bedford City, Va.



POPULAR MECHANICGS 3

An adverlizing bulletin
board, similar to the one
ghown in this illustration,
placed at a central point
in a rural community,
has proved an excellent
arrangement  to  draw
farmers together to make
good sales and satisfae-
tory trades. The bulletin
consists of a blackboard
on whieh the farmers of-
fer farm stock, machines,
ote., for sale or trade.
[gnoring the bulletin’s
value to the farmer alone,
the manager of an ele-
vator company who has
placed one of the boards
on the side of his building, savs that
he would not part with it for 100

i

LAKE

DECK OF A FREIGHTER

To stand on the bridge of one of
the big 600-ft. lake freighters anil
look down the long, bave expanze of
stoel deck, only broken by low hatch-
ways, to the boiler house and after
cabins is a sight caleulated to make a
person almost lonesome, For a streteh
of 450 ft. nothing breaks the barren-
ness. and it is quite ag possible to get

. 3|

TR

Longer Than a City Block

FARMERS' ADVERTISING BULLETIN

Farmers Wants
or Whom it May Concern

i, o r -

L S0 L

o

away from the rtush and stress of
things as in a “deserted village.” A
few trips each day from after eabin fo
pilot liouse, with the wind almost 1ift-
ing you off your feet, iz as much of a
comatitutional as most people care io
TUMES FOR

take on land.
—
S
AERONAUTS | J |

il =

PADDED COS5-

A European aero-
naut hag deviged a
padded suit for wse
ol |:-|=||.|l::ll'I!]EII:I,'__-" El'i|?.4.

With this suit he
L-_'-;pl-rH o e:cape
thee bruises which

every aeronaut gets
now and then when
making descents.

el

RIVER TELEPHONE SERVICE

To insure the salety of large ocean
veseolz Tunning (hrough the St Law-
remce river from Montreal to Quebee,
o digtance of 180 miles, the Canadian
Department of Marine Fisheries has
established a marine signal system of
telephones by which captains ean b
warned of nnusnal or unexpected dans
gers to be avoided.
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THE WORLD’S CRY
FOR TRAINED MEN

THE MAN WHO GETS A BIG SALARY—
HoW HE GETS IT-HHY HE GETS IT.

By VICTOR FORTUNE,

There was once a time when it was ex-
tremely difficult for anyone without years
of schooling to suceeed in life.

Now it is different.  Look where vou will
today—in whatever walk of life—vou will
find men who have risen from small st
[]-l_']]'l_ﬁ T p].ﬂ'l:l_s l_'.'f |1'|:1'|_JUTI..,I.]L';.'L, ._I.'II.lZ1 'I.I'IL]l..]'lI...“lZl.‘
ence—commanding the respect of them-
selves and thewr fellow men,

The “dollar-a-day™ man 15 not a real
man. He has long ceased 1o be considered
a factor in any business. He is merely a
cogp—a small part of a wheel. s httle
responsibility  ceases with the 6 o'clock
whistle.  His pay doesn't increase. He
knows that if he loses hiz job there are a
hundred and one other men as good as he
waiting to hll it.

But with proper training this man con
succeed.  Where before he was merely tol-
erated, fraining puts him in demand,  He
conmmands a better salarv, amd goes on
carming more all the fime.

But how 12 he to get this training 2 His
hours are long—his capital small—often he
lives miles from any large center where
such a tramming is to be had, A few vears
ago stich a question would have been hard
to answer: but today, with a great man-
helping institution such as the International
Corresponcdence Schools at the ready com-
mand of every untrained man, the solution
of the difficulty is, indeed, simple.

NOW EARNS MORE & DAY THAN HE FOR-
MERLY DDy IN A WEEEK.

When R. E. Tuttle of 230 Highland Ave.,
Portland, Me,, first enrolled with the I, C,
5. he waz a clerk earnimg only S10.00 a
week., Tuttle savs: I am now a general

contractor amd  civil engineer, and  earn
sometimes wore per o day onoie than £ odid
per week when I enrolled. T unhesitatingly
recaommend the 1. O =, to the serious con-
sileration of every ambitions man.”

MADE UP HIS MIND TO BE PROMOTED, TOO.

Another man, formerly a general shop
hand, says: “1 saw a number of men pro-
moted to positions much higher than 1 held,
and became a little discouraged. Since en-
rolling with the I C. 5, I have been grad-
ually advanced to the position | now hold
as electrical engineer of Yonkers Works
of the Otis Elevator Company at fize fimes
wmy former splary—due entirely to L C. 5.
instruction.”

From shop hand to electrical engineer—
think of 1! Yet this experience of Fred-
erick W, Newell of the Otis Elevator Com-
pany, Yonkers, N. Y., is but one of thou-
sands of other parallel cases where the 1.
C. 50 has helped men to success,

Droesn't this prove that training counts?

HIS WAGES INUREASED 250 PER CENT.

It 15 an error to suppose that to become
proficient in anyv line of work reguires a
lomg course of mllr:-p;c- stuedy, absence from
home, and large capital. 'lhu:E L5 will
train you in yewr spare time without re-
quiring vou to leave home or fose a day's
WOTK.

This is especially evident in the case OF
R. A. Norling, 311 High Street, Aurora,
I, whose wages since enrolling with the
[. C. 5. have increased 230 per cent—two
and one-half times the amount he received
before the 1. C. 5. put him on the road to
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stccess, Norhing writes: T was working
as a factory hand at the Elgin Watch IFac-
tory when 1 took out my course in the 1.
C. 5. 1 now have charge of the pattern-
making, experimental room, and the draft-
ing room of the Aurora Automatic Ma-
chimery Company. My earmings have in-
creased 250 per cend. since d enrolled, |
have secured many patents on special me-
chanical devices, and feel that my own ex-
perience warrants me in recommending the
I. C. 5. to any ambitious man who wishes
to advance in his trade.”

There surely must be something in train-
ing when it will take a man from the fac-
tory bench and raise him to such a position
of importance, and almost treble his salary,

Not only this, but it develops a man’s in-
venkive POWETs—HOWers that would other-
wise remain dormant and unproductive,
Norling says: I have se-
cured many patents on spe-
cial mechanical  devices.”
Norling knew he had this
gift, but not until he and
the I. C. 5. got together
iicl he find himself able 12
turnn that gift into dollars
and cents.

By BECOMES  As-
T MPRESIDENT.

OrFI1CE
SISTANT

The interesting story of
the office boy's rise to suc-
cess has often been told,
The I. C. 5. has made it a
fact. The following expe-
rience of L. J. Hellenthal,
of 18 Ward Street, Seattle,
Wash., is positive proof
that 1. C, 5. trainin;:' 18 fiost onlv tor the
crown-up, but also for the youth—the hov
just starting out to make his own living.

This voung man says: “My L C, S
course has certainly been a great benefit to
me, I enrolled sohen [ was an office boy.
I am now assistant to the President of the
Union Machinery and Supply Company,
and have increased my earnings from 55.00
a week to $150 a month.

NO AGE LIMIT.

It was voung Hellenthals good fortune
to realize, in time, the importance of train-
ing, with the result that his promotion has
been rapid. But the I. C. 5. has no age
limit. Some of the most successful men

the I, C. 5. has developed were past their
prime when they enrolled. These men had
been filling menial positions, and not until
they joined the 1. C. 5. did they break the
bonds that had held them in the ranks of
poorly paid and dissatishied men,

RULE OF THUME 5 RULE OF MINIL

Rule of thumb works well enongh up to
a certain point, but there it stops. By open-
g a throttle vou can set a train in motion,
but unless vou understand the principle by
which the steam drives the |11.1;;'1., wheels,
von cannot be considered an engineer,

To succeed in any trade, husiness or pro-
tession, 1t is absolutely necessary to thor-
oughly  understand the hotvs, whys and
wherefores—the wvery ustruction that the
oG & grpes

WHICH OSITION CAN VO FILLY

This is exemplified in the case of J. H.
Reynolds, of Glen Mills, Pa., who says:
“When I enrolled for the I. C. 5. Station-
ary Engineers Course, 1 had no knowledge
af the theory of my trade. 1 now have
charge of a large heating plant and have
mereased my earnings 300 per cent, with
1:-r1"r.;'f11: prospects for the future”

Revnolds' salary would never have taken
such a jump had he continued along the
“rule of thumb™ path, DBefore taking the
[. C. 5. Course he was paid for what he did
with his hands onlv—now he is pmd for
what he knows: and, as he says, “with
bright prospects for the future.”

There's a big finaneial difference belveen
ritle of Hiumb and rule of mind,
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WHAT I C. 8 TRAINING MEANE,

Have yon ever realized what I C. S,
traming can do for von? Do you realize
that it will make vou swccessful?

Men in all lines of bisiness everywhere
owe their rise in hife to the I C. 5. The
[, C. = takes the apprentice and makes him
an expert. 1t takes the underpaid clerk and
makes him manager. [t takes a man from
an uncongenial positton and places him at
the wwork he Mhes b sk,

It gives knowledge

MECHANICS

man's inventive powers so that he can pu
them to practical use, This is what Fos
Lrom says:
“I was working in a machine shop whes
[ heard of the 1. C. 5., and although con-
siderably advanced in vears [ deeided tc
enroll. The training [ received enabled me
lo advanee to foreman, then to superintend-
ent. T then invented a simple levelling in-
strument which 1 patented, and T am now
President of the Bostrom, Brady Mig. Co,
My income, of course, has been greatly
increased, and [ shail

and training to the
man with little
schooling, 20 that he

Men'’s

can meet life on a .

Mo e stibatantizl Eammg
footing. [. C &

training Minimizes Pﬂw.ers

the strugele for cx-

istence — takes  men

from the line and

puts them in the lead

— prkes won Fiafis- 586
fied, swccessiul, fnde- Between
pendend,

From Machinist to
et Enginesr s a
lomg step—a step that
[ C. 5. training made
short for William P,
Harlev of 112 Chiarch
Street, Charleston, =,
C. Mr. Harley savs:
"While working as a
machinist 1 enrolled
with the I, O 5 1
wollld not  take any

117
Belween
$5,000

and

$1,000

never forget the day
Il entered wvour
schools,”™ ’
Bostrom doesn't
say: Ul decided to
take a big chance,
throw up my job and
start  afresh.”  He
doesn’t say: “I at-
tended  school every

night.”  He merely
savs: I enrolled.”
The I C. 5, went to
him — helped him
right  in s own
home — in his spare
time,  He didn’t have
ter lose a  minote's

work. 5o helpful was
the I, C. 5. to this
man that despite his
advanced age it de-

Men in velaped his inventive
Various| rowers. so that from
. machinist 1o fore-
Positions| man. then to super-

amount for the hene-
at and knowledge |
received from this course. It enabled me
to accept a position as Chief Engineer for
the Ashepoo Fertilizer Works, and to in-
crease my earnings from $15.00 to $30.00
a week,”

MACHINIST BECOMES PREZIDENT OF
COMPANTY,

Mo omore sirtking example of how the
I. . 5. helps men rise from the ranks is
to be found than the ease of E. A, Bostrom,
51 Houston Street, Atlanta, Ga. Tt proves
bevond any question of doubt that age is
no barrier to a man's success. Tt also
proves that [ C. 5. training develops a

mtendent, he  soon
found himself Presi-
dent of a manufacturing  company—zeith
an tmereased incowe,
THE L ©, 8, CAN ALSO HELP YU,

The 1. C. 5 took W, F Sanpson, of
1300 santa Clara Ave, Alameda, Cal. a
clerk in a small hardware store, and enablod
Inm to rise to the position of consulting ac-
countant and syvstematizer in one of the
largest flour mills on the Pacific Coast,
with an increase of salary of over 2o0 per
cent,

The 1. C. 5 took T, E. Handshy, 315
Luckroad, Zanesville, Oihip, and  helped
him to the position of draftsman and st1per-
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mntendent for K. H. Evans & Co., Toledo,
Ohio, where his salary was doubled within
a month.

It took a grocer's clerk and advanced
him to the position of mechanical drafts-
man at nearly four times the salary. His
name?  Fred W. Emmert, 143 Mt. Pleas-
ant Ave., Hamilton, Ohio.

It took a bricklayver earning 40 cents an
hour and in a short Hime enabled him to
enter into partnership with his father in
the contracting husiness, where he now
earns $3.300 a vear. This voung man,
I. J. lsrige, of Greensburg, Ind., savs:
“T think your imstruction is wonderful. 1
have been quite successful in planning
buildings.” Think of it!—from laving
bricks to planning builldings.

It takes a stationary engineer and makes
him an cditer. This is exactly what it did
for Warren ). Eogers of 16 Garden Ave,
Cleveland, Ohio, who savs: “I enrolled
when | was working as stationary engincer.
I am now employed as associate cditor of
the Engineer's Reviewr of Cleveland, and
am carning rr.r'un'rv three fmes over Hhat
sehich I oreceived sohen Tilook up vy course,
I comsider my present success due to my
ambition to get ahead and the means that
yvour course provided for my realizing my
ambitions,”

It made a Patent Office Draftsman of H.
), Rastetter of tn7 Cassillv Street, Canton,
Ohio, who took the 1. C. 5, Course while
working as an apprentice in a steel roofing
establishiment. Rastetter savs: “I am now
Patent Ofhce Draftsman, employved by I
W. Bond, and mv salary has been increased
nearly 275 per cent. [ recommend the I
C. S. to any ambitions voung man,”

WHAT ARE YOU GOING TO DO ABRBOUT IT?

Now, how does all this affect vou? You
can't dodge the fact that training pays—
and pays well. You can’t deny that there’s
a big demand for the frammed man. You
canmot but admit that at best the position
of the unfrained man is ever a precarious
one. And right here you have been given
abundant proof that the I C. 5. can and
does help poorly paid but ambitious men
succeed.

It doesn’t matter who vou are, what vou
are, what you do, what your color, race,
religion or nationalitv. It makes no differ-
ence whether you live in a crowded city or
in a quict country village thousands of
miles off. There 1s nl:uthing whatever to
hinder yvou from becoming an expert in
vour chosen occupation through the help
of the I. C. 5, All that is necessary is the
ability to read and write, . The I. C, S,
doesn't look for the man with the big bank
acCcoint.

OPPFORTUNTITY AND THE MAM.

Olpportunity is said to knock but once,
This may be yewr chance io rise from a
humdrum  “dollar-a-dav™  existence to a
‘IZIEI.'-ii."iH]I where vour talents, prﬂp{'r]j.'
trained, will receive recognition and re-
ward.

It 15 for you to sav NOMH whether vou
will take full advantage of the opportunity
thus offered—whether vou will remain in
the “down-and-out™ elass or rise to a posi-
tion that will bring you happiness in your
working davs and comfort in your old age.

Be a rolling stone. W he wants to gather
moss? Take the first step today—this very
minute—by  selecting  vour occupation,
marking it on the attached coupon and mail-
ing the coupon,

This is Opportunity—are you the Man?

i
International Correspondence Schoois
Iox E72-W. BECHANTON, I"A.
Flease explaln, wiitiont forther ohdigation on my part,
how T e&n -|I||II|:|i|!':F For n larger salary kn the jual-
i Beloss which 1 have marked X

S

HBoakkeeper Mechanlcal Diralisman

Stenographer Telephoae Englinesr

Advertisement Wriler mﬁ n Supd.

Show Card Wriler Serveyer mgineer

Windew Trimmer

Siationary Englneer

Commercial Law Civil Engimeer

Mlustrator Bailding Centracter

Civil Service Architec’]l Brallsman

Texille Mill Supi !lei.llm-ll Englz

13 . EEr

Elecirician rlll.ll'h

Elecirical Emgineer Mining ineer J
o8 1 1 T U, B bR [T
Ebperd 200 i iciiimaiimasananamarasatscanacasicananranna e ina
| = L Yy BLEEE. . o irmid 6 i i i
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PALM-STEM PORCH CHAIRS

In California palm-leal stems aro
thrown away as waste material becausze
of the sharp prongs along the cdges.
With a Jillllu ingenuity many useful
articles can be made from them. The
chair shown in this illustration was
made by an old man, 70 years of age,
He makes two a dav, the material eosts
him nothing, and lhe sells them for
$2.50 each.

o

BEES BUILD MODEL HOUSE OF
HONEY

(One of the curious and interesting
exhibits at the Mizsouri Inter-ziate fair
was the model of a Z-story building

constructed of honey, which waz placed
by the beez themselves. A rough model

of the building, 5 ft. long, 2 . wide

and 3 ft. high, was placed in a large
box or hive with a swarm of bees. At
the end of 42 days the bees had com-
pleted the work by filllmg in all the
parts with honey.

The electrification of the Sf. Clair
river tunnel at Port Huron, commenced
& year ago, i2 now practically completed
ab iocost of 1,000,000,

GIANT STERN ERAME EOR
COLLIER

The stern frame of the new collier
“Malden,” built for the transportation
of coal between Boston and southern
ports, 12 a giant in construction. The
dimensionz of the frame are: Length
of rudder post, 36 ft. 8 in.; length of
]}mp[-]lm' aperture, 21 fi. 8 in.: width
of propeller aperture, 7 ft. 5 in. The
frame weirhs 131 tons.

1ak=Ten Sicin Frome
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Edison Phonograph Offer

At any time you wish you can have a free
concert 1R your own Bome—nnot a concert
if oneinstrnment or voice alone, bat a
concert of band and orchestra music,
vocal solos, prand opera as well as
comic opefd — a r.'_1.'|!'ﬁr'.r.'l.;-' Pk Iefee,

Thia ia the repalar Standard Phono-
graph with the regular horo—a fine
outfit—bul we furnish besides ag only 2
slight cxtra cxpense our Parlor Grand
Equipment, This we describe fully
in onr free catalog and circalar,
o

Chemas @ Eaisen.

Mpr. Edison says:

"' want fo age aPhﬂnnfrqph
L B (n every American Home. '

FREE TRIAL!

HILE this cffer lasis we will send to any reader of this paper a Genuine Latest Seyle Edison
W Phonograph for free trial in your own home—a ieial lastieg two days to a wesk, Try the
Latest Stvle Edison in your own home. Fien if you do not want to keep this wonderlul instru-

ment, you may seod it back to us at oor expense and we charge vou absolnfely nothing for the free
fereed, 1 wou like the instrument with s marvelous variations of entertainment, including the latest
papulnr songs, Sidessplitting minstrel dialogs, bepuilful operatie nlrs sung by the preatest artlsts, itsdreamy waltzes
and stirring two-=steps, (L3 orations and elocatiopary recitala, you may keep the instrament and send eltler cash
in full or the smallest menihly paymentis 5t the Surprising Rock-Bottom Prices on the finest Edison ootfts.

s a Month 7 1 s 8o | E d Catalogs
L et | 1ISOn FREE

InLest sbyle Edison s 1ttt with oor Parker trand

Eauipment only $3.6 2 month. And ot rock= | SIOGN the ﬁuupunand gt
botiom price, o matter whethidf Yol S000 cash

in full &F pay on 0T easiest terms. cur great Edison eatalog,
In Fall: B . ; guoting the rock=botiom prices—
-z B v 1 ’
FDI. CHS -'l-;‘-\-' |.|!I.'|1|rl..; I'::JI:?I .I'i:rl".ll ;.-I-T:t._!:?r.ﬂ 0f the Hoest Bdlson outhts.
om free frind thsat we are obilbged S mnsomisss agabn that Teicrrpiepm e vou geb an Ao

EMS0N FHDNO-
GHAFH BIZTEIETRS.

o) Hulic BO0Z, Chirage, Tl

[

we tan allow mo disecunt for cash. We have alrendy lutely froe trial and ean i" Withoatany obllgntinna o me
Eivaln thsss s Tniy on mer perymiditd the lowesl pos- rnd elther eash in fall ol o i gl B Fatinan cnta-
abble prigs smd we most treat nll Edison cusioniefs slile, ar CASY mont 'J.II log free; prepald,

Ry menke,

F. K. BARSON
P._._”_,“h_m_'-, SIGN the Ediznn Fhofos " i CRdEdEmamEEd mEEaEs Prmmre A babdaELan

Coupon praph E’n:m.
Q:aison, **%%1 | 5
PR

Pleaae Menfioe Mopulaer Aechanics

.{Jdrrrl..........-.- FramsramETEr EEEA s Erems ST A EE S
Trap't boiber with s l=lter; (he esapas will da.
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sarn Telegrap

stors Is greator thas the supe
Ply- T am kn a posiidlen to
almidutely  punepstes gl
Py Lngr gros e 1o &1 oo
natis, bewrpose iy o] =
amly apg grasl :-.||.r [T
anghly  cnalifed
e rabors, and
LA TRT T[S

o' (M. Lhipe

bl gy abiwivtisd. e liizleely
o thie tenrhing 1
My mirlicela ol et e
coprrighted. AIY text Lok on el
raphy 18 recognolzcd ns &ujper r Lin ks 1
allciticrs, LIvingE aX s ness |||_ Yal=
puraise ace very low and can be
earnscl while learnlng, E=¥y payments,
Coerrapibenes Coarsn I dedlral,. Wrjpe
e Bawdmy porsoiklly fordlus’ pates] srigi=
Elve cabilogr and buferesting featliponisla,
GED. M, DODGE, Pres,
DODGE'S INSTITUTE OF TELEGRAPHY
Eighth Street, Valparaiso, I,

my lllarr'lulurl
are practieal
telegrnph op-
b erutoFs il
Ll fars
5 Jl val telerms

|_|I ', '.|_ |||I-

181 Monroe Street, Chicago
DRAWING MATERIAL

Mew Catslogue Sent on Appliceilon

Bend for one of ouwr Mo, 3370
Adjustable Eraszing Shields.

EUGENE DIETZGEN CO.

New York San Francisco Mew Orleans Toronis

SURVEYING INSTRUMENTS

5

Price, 20 cents,

MExEnre, which comes s yoo dicect from e factury

FRENCH'S MIXTURE

Lieaf, ":"l_‘l_lrp-l n Tragrant, rich sand emest b amake thnt b a e

nopiclect, it lafs ingamakeat ol thods TEy GG

You Don’'t Know Tobacco

in &1l 1ta execllepos onoless von have emoked French®™®

all di= aFlginal dreshioess aoad clchnsss. Just iy & onee, oo
puls how superior btis o the aversge Wwhacce subd by dealers-

in oarednlly blamdel from the chaleest Morth Carclinn Golden

clutbon to thoss who bove rebled mpem tha sEire-
Eought kind, Ouwedipect-toconsamer plon insares

.

=i

“The Lretecral ol Smabing Tabacoa™  |im alieer oo

iltainps for Iﬁ

! nmd mide the i flerenos—ses nfer
3 ﬂ at the right 1t ks gruly e

ol solel by dealers, T direct
b srirkera in perfect oondifizn

French Tebaceo Company will be & de-
Light e pod.
Degt. 51, Statesville, ¥, € S

| ¢

e ——

ADFPRRETISING SECTION

LEARN HOW TO
JUDGE INVESTMENTS

My book “How To Jslgoe Investments'™ tolls how yon ey
mlely start omn the pomd e wesith, L tells you abiont evory-
thimg youw ghoald Bnow before making ooy kled of an Isvests
ment, A Anencisl eritc gavs of this bouk, 211 18 the st giala
Ly BuecrsEinl Lnvasceng T el ‘]'|,|.e regnbar ko I8
FLIEG bt te Intreddes 0V imagdazine, Lthe “IsvesTor's HE-
vigw," I will gemid the swk  pustpald on receipt of & tea-eent
#tan e amd in addickon will sensd you the Beview for thres
mmairnkle Dree.  Address BEditur

INVESTOR'S REVIEW, 1461 Gall Bldg., Chicago, IIL

THE WANING HARDWOOD EI.I'I"FI.‘.E'— Aliliiagh the de-
fnnld for hardwoml  [nmber ¥ an ever bwefore,
gl apoual eut to-day i= a2 el b qlian i was
Eeven renrs ngo.  Ie this tlme The wholesile prive of tlee
different classes of linrdwoss] Bigmher sdvopesd  from 25
fa 65 per eent. The ent of ank, which In 128 wps moes
than half the toral cur of bhiardwssd=s, hins: folles ofF 26
pr cent. Yellow poplar. which was formecly  second  in
F\.llt‘ll af omcpit, hoas Callen of 05 per cent, aml elm LaA
wllen off ogwe-liall

Tise cul of #aliwiwslz = ower fonr times tleat of hiasd-
wooosde, yet §8 18 duabifal If & sboringe in ok armer wronlil
cansE dlsmny In =0 mony indesteles,  The conpss v fmrmi-
tfure, aml velicky Industries depeml apon bordwesid fimber,
anill e rallecads, releplione ansl elegeaph companies, agri-
cnlinesl  lmpleisen D manufselorer=,  pml  bubldees nse It
exlemElTely,

Thi= leals o the guestiom, Whers = the fuiore sapiple
of hardwesls o be foumd?  The cor o G0Ea and Ioodlana,
which, seven renrs ngo, led all otlier states, fallen off
vre-half.  [ineds, lown. Kentoe ||.:|' LS TG e
Aissonrl, Mew Jerscy,  Tenl 1 YVireginla.
and Whsmgln hovie alsg de Wl proabiie tlem,
Thar echile-l aenbers of peeidoctlon pow e o dhe Loke
Hiates, the lower MEssisippd Valley, aml ibe Appalachinn
Alvanianins. Yot In the Lake Biages (he préesence of hnnd-
weienle i85 an &lnenst certaln fudfeation of el nerleoliural
Jamil, and whe the hardwesls are et the land 2 daemed
permanenily o agciealtiorl ose.  In Arkonsss, Tonislans,
and Missiesdppd the prodoection of hordwosds 18 clepsly @il
Itz extremes hedght, amil o Missourl aedd Texa= b bhas
nlrendy begnn to decline.

Thio ansEwer v tlee qusestion. (herelora, 1 eeem to e
jim the Appalachiog Manialias,  They & il the largest
binly of hnrdwoosd flmber efi In the Unided Sintes.  On
them grow the grentest vorbety of tree species anywhere D
e foand,  Protected fromn fre ool reckless emtting, they
prodaee fhie best kimls of timber. sinee thede sail and oli-
mate combdne to moke heavy stombs aod eapld  geoawil.
Yor much of the Appalnehilan forest line Laon 20 i ged
im the past that 1 will e reors Before it will agaln repeh
a high =inte ofF prodactivencss. Tweniy BillEn st af
hariwomds wokld b a conservatlve petimare of e apnunl
pecslmerive capacley of the THHHL A acpes of foredl Inmils
iie the Appalachians §F they werr rightly managed.  Untdl
ey #PFs Wi c&lh @Xpech o shFlhgs B fillwisn] timmber.

Cirenlar 1108, of I|'.-|l Foresl Ssrvfon, Hile] The Woaning
[Hardwem] Supply,” discuseses thi= sltantlon. It may b hoad
mpEm ]|||l pllsation te the Fopester., Forest Secviee, Washing.
tom_ Ik L,

&
#

BRICE FOR HOUSE BUILDING—Oms of the greatest
mileanfages of Brick fof honse hisllding = thoet §8 con he
Eoiight nearly everywlwers a= p ome-mnde maierinl. Al
miosi every lowi amd Tlllage has B8 bilekranl, by wisleh
It is pessibile 10 escapes dhe aibled price of frelghe. A
brick wall |= sobatantial, dry pml fem-coplaeitine. [t eam
b mivile ptiractive in textare by vorioos whiths aml cobors
in the folud=.  Eriekwork b= depemlent om oo other materinl
for [te drimuming=, bat = salficlent in [teslf.

A hrlek wall mever necds palnt. f It ever does hecome
gliglhy, ben=i it dewn with a8 wenk soluiien of moriailes
ackl, bar don’t paled 4 any mope thom yon wounlidl paint
utomiwork,

L R T

ECHOOL TEACHEER BEYBCRATER COWSTRUCTION—
A schiool hns been stacted In New York by odbie Young
Mem's OChristlan Aszocinthm for  the express purpoes  of
tralming  young men In the work of skreeraper bolldding.
Instrnetlon 1= glven in sdreciorel englneering.  strnedurnl
dlesmpghiing  snd defalling, estinmting, reading, and gens
eral halflding constracelon.

YOU NEED MONEY : Y l
WE WANT AGENTS Iznn FEH E n
PROTH ENTVES s
OF QUALITY
Hell at sight to
EVErT I|-:-|:|:r. niet -l .-
--|| ? par wesl stoady, Hazor stecl bindes guarant
i.l!l':l.llr Talissto, niapne aF el neiler the tmnspa
|:|.IIIIIII"' FEzeliglva ti'lrr'l'r-\.ll'l. Lo pgenta, Write for l#rms
ki of handeogis pock et Aki Dl fas,
|_THE CANTON ¥ 0, 1284 W, 10th 5L, CANTON, OHID
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DIRECT Kitchen

Laundry
Tubs
$5.00 and up

1 GALVANIZED
EANGE
BOILERS

A1ttt
3 Ibs.
FRESILTE]
b gallons

Only §5.00
SEND

s

CENTRAL MACHINERY & SUPPLY CO., 547-559 State 5t., Chicago, L. 5. A.

to the

CONSUMER Sinks

All kinds of Far- §

At }““ 'Fh!gn;ﬂﬂl;&;{.g colain  Enamabed

BPriciaEs 5 5 -

the plumber's profit., Kitchon Binks,
end us o list of ¥our with baecks, drain

nesls.  All wo ask 14 an Deoards, ete.  Oor

opportunliy to figure on
your wanis, Wea carry
uVeryining nesegsary for
inzinlling this clnss of
work. Soll pipe, lead and
water pipe and fitlogs of

stk 18 complsie
with sinks of overy
deseription, hoth
for cormoar or

all Kinds, ata, Al Goods stralght wall.
ara Hrand New, High
Gradoe nod Parfect,

Whitn
Easnamsli=l
BinHs,
glza 1HEHD,
Complete Only £2.00
Blﬂﬂﬂt F] sy
Outfit Fr'hlta o F
A H PR
E;ll] rEﬂ - sl:um1::bulls
) Complete Bathroom Outfits exly 33550 Only $2.50 E n

YOUR BILL FOR OUR ESTIMATE
WRITE FOR OUR FREE ILLUSTRATED CATALOG No. 35

29C.

How to Makr n
How tis Make n Barrol Boat—How
Lo Make & Water Wheel—How o
Maha YourOwn Flshing Tackbo—
Tempornry Canspa knd How o

Bulll Them—F ermaknaat Camps §

and How to Bulld Them—How s
Bkl nn Imfation Sipest Oar
Lilng—How to Make & Water Bley-
cha—How to Moko o Mimlatars

Windml—How to Baid &n Jes [

Boat—A Novel Burglaf AlkFis—~A
Mechapleal Venotrllognlst amd

How tn Anke Tt—How to Make g
Tot- Blscking  Cablnet—Rengmw- §

Dey Hatteries <How to Maka

ater Maotnrs — How tn Make §

w8 ey o e MO o s e 3 Th
Matar L tering m {Jlock THal
—How to Malea Windmil of (o

or Twoe
Make n Trep for Eabhbits, Hats

and Mipe—How to u-m n Small

Beapehllpht = Kites hlnmy
Kinids and How to l!l'llm Them—

Jing Fishing—How to The Cirnn- [

meeninl Tron Work—Ornamenial
Metal (onrds for )
—Hiow o Make a q'l_ul:l:lu: Vs
hlele—How to Malks & Water Tal-
sarapi—How Lo Alnke Paper Bal-
Inons — How T Mnoke o Hoobos
graph—Teern] Artlcles apd Or-
noments Maode of (Md Bioyebs
Parts—Devices for Winter Sporcta,

Your Newsdealer will i

order it for you,
or seni posipald for

25cents hy

THE FUBLISHERS

J:"u.gi'lnr Heat— §

Horsepower—How  to

IEr?n Fireplaces :

2OC.

How to Maka and Tee Them—
Codsting 2leds, Ohair Bleighs, To-
Bopzan Slikles and Skis—ow ta
Muks Hubber Stamps—How o
Blake 4 Bagpeapes Carrier far Bley-
cles — & WalerCandbstick—Ho's
Hand-Power Auio, How Mads—
How to Make a Fair of Db
Bl —How T Rild Your Yard of
Cuts—How to Make an Exsel=Tao
Lkt p OHslphe Withane Matchea
—Thlngs & Boy Can Mike Out of
Wil Bleyele Parts—How o Make
& Wind Fropellep—Fhotograph-
Iog Trom & Captive Ballkeon—How
1o Make g Slmple Borglage Alerm
=To Mnkasa Bldlar for Popitlae
Meechankbs—Haow to Make s Ham-
e k— Electrle et Exterminetop
==l to Meken K Lnlatnre Stenm
Turbine—How to See Throogh
Yiour Hamil — Hiviw &0 Moko
Woud-Turmlng Lathe (ot of An
Ol Sewing Machins—How G Je

A BOOK FOR BOYS

MECHANICS

YOUNG AMERICA

How to Budld

BOATS. TATER MOTORS SN0 MILLS, SEARCHLICHT,
BLECTESS BURGLAR ALARS, ICE BOAT, WATER
BICYOLE, CABDES, CAMPS, CLOCKS, FISH-

G TACKLE. KITES, [METATION
S{EET CAR LINE ETC.

SETma— move Etalns from Marble-—H ow

tix Mnke n Turbing Engine—How

Mm to Bloke n Lead Cannon—How to

-n‘ are PI.EJ.II E.Iﬂ .&.nlim Mako a Wireless Tebngraph Sys-
tem—How to Malen Toy Battery

Motor LIt o 10-1h. Welght—Ta
Bemew 0ld Iiry Batbarles—Weath.

— = erprooflpg for Tenta — How h:!
= et e P fope
Alarmn—How to Makea He ITIZIIJI'-.
Fublished by
PRICE 25 CENTS POPULAR MECHANICS
160 Washington St.

A CHICAGO

Plogas Memtion Popular .]-.|'1'|:JJ.5:||-|:i|:.~.ll
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THIS IS YOUR CHANCE

The time is fast approaching when iron castings, both grey and malleable, must give way
b o fE amed hard sl 1_':|.11illt_;ﬂ—-:'ul:ul:il‘iulnr-: |||!'H1.ri'llgl]| wmil -.tu!'::l:_rilil:}' |||=IJ|.||r'|di|:'|j: Lha subatits-
tion of the superior produet,  The U 3, Bteel Company bag demenstrated the immense profils
to b misde from stee] sinutfactures,  Three FiHLPE Ago tla eommon stock eould be biensgch & fur
Y eents on the dollar; In-lull.' L T R einia, wibil @l mo timee has Lhere bBeen niy dlanger ol
sz or failure in thig great indestey,  Steel 18 a8 staple ss eorn, wheat or eobton, and less
lighie Eo fluctuations tn priee, beenuse the prodsetion 8 easily  controfied,

e af Ehe most jr||.'|||l:r|1|1|l brnnckhes of the &hecl |:||||||.-:1:rlr. witel one that 15 in its i|1:|";'||1(':|.'I
i the making of speeinlly bardewed steel caatings. They are to ordionry steel eastings what
malleable iron ig te grey iren, The Armor Steel & Poomdey Coo is torming out steel eastings
by a process discovers] by noman npmed Gebbard, in which a basdene] sorfaee is prodoced
om a soft steal base, This surfacse muy be fron 15 to 3 of an ionch in ||1=||1!| anil applied at
any desired points of the easting.  The sorface coating is vot britile, but tough, and the ro-
ault is the life of the l':L:-LI:in;;: i inereased Trom =iz to seven hondred pereent, whila the addi-
tional cost of preducing the bardened eastingsz 5 nemionl,

This process has been used by the inventor at the Joliet mill of the Tlinoks Steel Co,, and
his Feceived o !'l.l_':'.'JH_‘.' aof #5000 per ton on all ru;:t!'ingu '|'||_-n:h|¢|.;-|'| under  the [Toeess, The
Armar Company 8 now Lhe sole owner of all rights 1o this process, amd at its foundery at
Matthews, Ind., is turning oud castings for the [Hineis Stes] Mille: the Nations]l Tobe o, of
Pittshurg; Ameriean Sheet & Tin Plate Uo, Piftsburg; Dhedroit Steel Tobe Co., Detroit:
Cambria Steel Coo, Johnstown, P, Ameriean Bhip Bailding Co,, Cleveland: Jones & Langhlin
Co,, Pittaburg: Pressed Steel Car Co., MeKees Bochis, i Davion Steel & Tron Works, Day-
tiom, Oiie, and many ofhers, :

Thi= fnllnwing lettors frons the mon whoe Enow, =lhow the merits of l."HHﬁn;_{u ]|r|||||"||;\-|_l-\.|! '|;._:F-
tlie Gebhard process:

MlGiede SHeeel Cosnpaaee, Joller, 110
Joblei, TEL, Xlay I8, 1{HHL
Armpor Bies] & Ponmddesy
Bir: Meplying (o youe meapeest Pelaiive o the merins
of the Geblinrd process for andering weacisg enelaoes
of sleel costings, | BEg 0 @y we have been osing L
In the mill= beie sticecessfilly ToF [ogr Feaid o @splke
minelilne cams, cains for Bloaw eigliss, spiar-gesca, bevel
Al miter peare. Urmctlon whesls  for oar hydramlic
#iktom  trovelimy  cranes,  wheels  for hydemalie eoapes,
amil for pawls on hvidronile speecipg pealdes or rolls,
B rdemed by the dleliband poosess, and bave  denwm-
sirkied En o pracileal way, that this has peelomged the
life af the casiings five times and I samse cases mech
longer, 1 i’ =y Too mocl 15 bs favor for aotoneatls
eplke macliine came, and we Omd e nse of the process
& proetiealdly  calbbmbaed, dienrgp Hurgiess,
Madter hlochsnde

J:ollet Works, [iiloods Eteel oo, Tolied, TN
Joliee, BN, Ueet, B, 11WHi,
ArigF Hiewl & Foumndry o

Ky, Hlowe: [ recelved sowrs of Seph. SIsi. Witk
rogan] Tt Gebliand preeess of landendog gears, It
I# &l rlghi: wie Bave laen using rlaem ia the Eklet
inifl for the Tase ¥ear.

Wi pat a =1 of harkenel gears o The hlisdntahle
lost IMvemisr; they are 26 gonl s6 whivie w ol fhiens
im. We have chinpged =ofe goord Lo e eame place
phowt every wounth oF &3 wepks,

With regoml to how losg bacdenes] gears will last
T commnoi say, ns fbere don't seem to e oany wear oot
(ETIN § TEE T 1L Kl

Chlet Enginecr, Blllet MUL Ilool= Bieel Ca.

Jalled Works, Tlinels Steel oo, Jollet, 10,
Jediet, TIL. Okt 8, 10d0
Armer Steel & Fomndry O,

Pwar &i=:  ¥ewr ooty Im regamd d0 Gebhanl pene
vine for hamlening sarface of stee] saslings, st aod.
Anewering b =i, will say. (et it wearlng 1fe
of ensrings fo treaeed. and wsed Inomy depactment dous-
gt tosr fome sears, bad been Inereased foom sig (o
apien thmesE omer et of lmilsy cosfings heretafore
e, Yours tiale, J00 W Mlaeray,

superintendent of Faclary Department.

Joliet Works, 1uasds Sdes] Co.. Jellet. fiL
Jollet, [IE, Bepl, 36, 1007,
Armior Blegl & Foumdry Co
Ibar sirs:  In reply to yoors of Bepl, 23l T tske
pleaenike In lwisding the merits of ihe aplening process
for steel gears now o oserviee In oonr ovarbous  deparets
meafe, which you epoke alwnt, We ase @=lig an sver-
age of B0 per cenl less o oll gears, and some of ihese
hve been fesnlered pesctically eaalless G thedr lastiag
giatites.  As rou mor readily  woilerstand, soch aes
tleles comprb=e bsany fogin= of geimd, ool nsed opder
mpny  eopalifions, [ amn Tolly eonvimeeil Teom golial
prperbenee thnt thie lodesd b= oo mesf wonderfol dis.
eovery atd ean L appEls] o any wearing #orfoes of
afeel easilnge.  IF at any time 1 can be of servlee do
yarl, or mpy fpteresied pariles, 1 om ypowes 86 oammupnnd,
Yoqies very respecifolly, J0 W, Bretkway,
Foremon of Mlaching Shoge.

The Armor Stesl 'F'||1|:|||'||.'Il.' iy, in order ta Incremse e 1'1'||:|i||l1"|-|"1:|1‘ il I:|'|-|"'r'|'\-'h_1.' meal the
dernands for their l"'li“l'-lnj..ﬂ‘.. hm= E||J|_|-':||| with me to sl FNONCIHY worth of stoek at 25 econis
on the dellar, at which price 25 will pay for $104 worth of stoek, aud ne subseription will

he reseived for less than $235.
Termila,

The steck is non-ageessable, and there i3 no ]'\-h'l'l.'rh'ﬂ gloele or
The foundry ot Matthews, Ind., 38 worth 30,000 and, as Master Mechanie Buorgess

gnva, ““the vse of the process is practically unlimited.'’
A preal deal of {he abock of this company §s held by stee] men who are familiar with the prod-

el furbned oit &l know thie demand that exlsts (60 Homse,
carrled on, the lnsiness

wt wp peoflia, ne etpensivo expeelments  fo e
cartlngs T the rade,

Tivers are D hlgh-salarked nificrrs 1o
el just minking  steel

Az ropidly ns conservative monsgement will fustify, addifional foandrles will e Baflt ' eectbons
where there s g sofficient dematd ToF these proeess bacdensd castings, and stockhaldera Im the Armaor
Compiany will partidipaie in the profits of the sobsidiary comprnies

Naw, this 8 wveur chanee to make a =zafe aml profitalde oveslment of a smail amount of maner.
If the ameunt offeced is oversubacribed the company reseryes the right o =enle the sobscriptlons
e that ench purehaser will peceolve hig |_'||-n:|'|rlr pen rate mamber of shores,

Bepd all =ulecriptions or eoquests for

FREDERICK BENJAMIN, Fiscal Agent,

nfnrmaticn to

204 Dearborn St., CHICAGO

Pleage Mendian Populor Wechanics
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Do You Know the Marks of a
Good Engine?

First of all, it should be simple both in design and constrine-
tion; so Eullplrl} that anybody can nnderstand it, sl 80 s5imple
tlmt. it is almost impoasible for it to et out
of order,

Again, it most be safe, economical in fuel
eopgnmption, absolately dependable under
all conditiona, aml certain of supplying
abundunt. power,

. H. C. Gasoline Engines

have all these charactoristica, besides another very
important one, which most engines do not possoss,
that is, they are Thorooghly Adapiable to the Work in Hand,

Ko matter how excellent o power may be, if it ia not adapted to your particular requirementa
you do not want it.  The designers of 1. H. C. Engines kept uppermost the purposes to which such
an engine could be a-l'].H]_'lt-l-'.-li and conetructed the engine with a view of meeting every requirement.

The line i= extensive, and an I H. C. agent will always recommend the engine which is best
adapted to your requirements.  Made in the followi |:|.§,‘ gtyles and gizes:  Vertical in 2 and 8-horse

power; Horizontal (Stationary and Portable), in 4, 6, 8, 10, 12, 15 and 20-horse power. 1-horse
mir cooled,  Also sawing, spraying and pumping nu!ﬁla-

Apply to the International local agent for eatalog and particnlars, or write

International Harvester Co. of America, 16 Harvester Bldg., Chicago, Ill.

H!Wmﬂﬂd]

-

Smoothest of Cylinders, Most Perfect Com
pressbon, Maest Accorate Timer malkes

DuBrie

Marine Motors
1009 Right

Fach DuBrie Mowr |s proved periect
by wike tists, Fegnbatiad to aheolits goms
:F.I['u il gEnenllng #upply, peneskbor, et
and Rhlpss] to ¥on eeddy.  There's pd
narglng ar Bensoplng—Install oneg ] 1 o
Sl — e /fll ey — At el —withoat A
hitch,  oartae-turn back of dr-wheal
gltarts mnssdately—oo cranking

Henerator with Aoat-fecid and throtils
pives even, [orceinl mixtore snd peciect
i,

HThe d-opole |".-. igine Tl
e Simgale.”
Fram easii _; 1 |'::.ll'I t: i Berppe Molor
s balit in onr onn £ ol ol the fisesk
ml't-l"'l.']II.H EIRiDAEY TR |". Foery oond gleed
dH hiis I"'|III|I"'|J|I||:'..-|_[
eyl 4-5 1. i, 2 o5l BED0 b @, 4
..ll'l."II |.-|||||:|;4..\_|
1 dvy Dty | commereisly
i H-.'Iull“i.llell |I||.| f im,
| =0 In, Hlgh Bpeed o racing
Matars, 4 and & eviinder [ over
Lk . T ML) Seeul for Oatalow

SCRIFPS MOTOR C0O.
B2 Trambull Ave., Delrail, Mich,

™ ki valed [arees miz-
o toirm dinssly §uts of ki
wifhoad drawing 1l
s bmsi, = Esrosina
i b nesd e wmall s

ne

WATERLOO VAPOR COOLED
GASOLINE ENGINES
Saolibg engiin 1 the world: AP L

Absolntely
freat proal

mEry Fenscator
a din wesb Taporisa
wtiin jrae Tl
Hpad B oris
1h it
=1 r de=crig
P17l cainles

and cannot

Weikg Tar. i
Lislay 'q..l.!l-

; [ all pasoline engloes, Our catalog will tell
S0 Ganln 5t Foal nl.l aﬁaut th am., alan l:E.II power and l't‘:lir'gaﬂp faed
Bedralt, Mich grindars

WA.TE!I.. ﬂ' E&BGLIHE I‘.HEIHE co,

1021 Cedar Strest Waterloo, Iowa I
—
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DOH' T BUY GASOLINE ENGINES

Dsitisd
o T “‘1'.'3.."
yusetalil Ih'l'ih‘l'l-'l
THE TE

|.;|lI pmiily #lariosd.

T irnrt s mrln men.-l ATRLETE

Tntll yon toveetimmbs
“The Masier Workman™

wr-rplinder g livs, karo-

rior to un:r unq -r:r1|l.-:|.-|: ||:|:I||r| Hmhﬁuuaimm He weight and bulk wm half thaiof sisgls mlndﬂﬂmlnm widh grester

RTINS, mounked on any wagea., 18 s & oam

E'LE FPUME €., Mfrs, Meagher and 15th Sta., Chicago. THI3 I8 OUR FIFTY-THIRD YEAR

tier Gas or Gasoli
?&ian:uur;uuhlnlh e

FOSS

ENCINED, o
liiota
I'_"{I.I-!'llrJ-\'.l-l.: i PeghiesL, -‘

Foss Gasoline Engine Co.,

Por sll power parposes, Electrio light plants
Erom 10 6o 2000 lights,. Engfines from 1 to 250
H.F. MNew or 2d hand. Write us for pricen

Empire Machine Werks, 234 Avense.
L

FITTSBURG, FaA.

| Gas and Gasoline Enginuﬂ

MARINE ENGINES
Thal Start and Reverse on the Spark
ALWAYS WIN RACES

All Sizes im Stock.
Frices and Catalog

TERMAAT & MONAHAN C6.

Dshkosh, Wis.

for

High-grade MARINE and
AUTOMOBILE ENGINES
2 fo 30 H.P. « 2 and 4-cyols,
Inteat Improvemanis: best ma-
tarial: lowsst prices. Also sall
eastingg, with drawings.

Sials your wank,

HOULE MOTOR WORKS,
80 East 5t., Holyoke, Mass.

The ECONOMIZER

carries any load up to 2 h.p.
8 That nome meaps somethlog. FIvo
i years” sales and nod s sloglo cEsatla-
fled custoaner, mHAns Semathlng.
It all ln the engips—ne sh
goods, Want ta koW meore!
Adidresa,
H: L. CHAPMAN, Lock Box 505, Marcellos, Michigan

for the Year 1907

We have ll]!l gets of the unbound, 12 fssues
of this ma ne for 1907. Thess copies are
fresh and ¢ and suitable for binding. Index
for the entire year included. As the supply
will not last long, orders should be sent in at
once. Price, express prepaid, $1.25.

POPULAR MECHANICS
160 Washington Street CHICAGO

Popular Mechanics File

G0ER LIKE SIXTY
2, EELLS LIKE BIXTY E 0
"-,I @ BELLE Fon BIXETY

GILSON
“ENGINE

F-ur T'Un.pmlr rrmm
parior, L:nurn-. Wash Mla-
1 EE TRIAL
Hakler r1r1|n-g :." L rae |

GILSON MFG. CO. 26 Park B Pard Waskiopien, 'Wia,

—— 4
— s —

IMPREISGNED IN BOILER WITH FIRE UNDER-
WEATH—Imprisoned In a Ulg boller. undermoeath which @
e was gradunlly bBeating the fwe=s 0 s goiol  whbeh
would have meant n hoerlble death i bis  escape hail
been delsred ot a few mioutes boonger, ks the experbence

recently mdergome by Arthar Melwnal, a rpoung  badlep-
miker of Arkamsae.  [Ie has just befe the hospltal, a
mervous  wreck. His halr, whick was conl hlack, Dow

kangs over hls forchend, & soft, glleiening white.

The experbenee orenered ot a saw mlll af Hope, Ark.
A mow =0t of ballers hal Bem pat bn, 4wl negeo  firemen
were relied wpen to attend (hem. Semething weal wrong,
amld AMeBuwmal was  eallsd  gpEn. Afder Bxlieg he  (krsr
Lasiop, Tor ordered] the fisemen (o G101 00 with waler sl
Lulld & e emder i, When ey bod Sadsbed ihe work
they were (hen doing.  MoDomal then eotersd the secoml
bodler, and bad been working nbowt on bour, whea he
potieed his eomlle growing dim. soil siorteil o Invesils
pafe.  [le found that the monbole sover kad been replaced,
amil, #ick with brror, reallzed that the seoroes had mis.
unibersiood bl= orders and were ballding o ilve umiderneaih
klm. A moment later he heard ihe ol of  waier
trantleally enlled for help omd struek his hammeT against
the sldes of the bodlee, oping o satiract heir stiteotion
Bodn tlee pat hepamn to e felt. He tonebhald & flae sl
mEATiEd hack with a4 gnsp, [T wWis warm—eveF =0 sligltly,
Lot warm, neveriheless, )

With Bapds tom ol Bleeding, aml eves plmast borst-
fng Irom thelr sekets, the noew thorsughly  ernzed mon
erawled back sl forth in his pelson, poanting, prayioe
nnd maoaning. The Bues becams =0 hot they lormed ble
feet, ond his hesd swom wlils ilic hent.

AE Inst more degd than slive, be dhrew himesld down
o Ehe fues 0 hasten the end, smil then ot plmost the
Inet moment o way of eseape dnwned upon bhim.  Grosping
hile chisel, he ploosd I8 pgolnsge ope of fthe floes  wander
witer mmil denlt It teerlfle Llows, driven by frenzy. The
frst Blow misse~l. nnol, sirlking bls leile finper. smosbeil
It «iT. The other hlows fell troe, amd the chilsel hroks
through the fHue, leiting the water follow. The Negroes
Lieard the woter when 10 siraek the fre, and, helleving that
the hedler srill leaked, opened (e waler plog aml raked
il fhie fAEe.

MoDonsl had & failpt fecollection of a pateh of Jdaglighe
when fhe wanhole wes oopepsl, Bt knew pothing  mone

for Ave days,
—

FLAW TO LIMIT THE HEIGHT OF SEYSCRAFERS—
The rmee apeng buellders for the hopor of polting up the
talleat shkys=craper may be Yrought o o swdden emd by
Urnstle repulntbns which bhave been adepied be the bullding
pode revislon commi=sion of New York. These regulations,
slpted for adoptbon in Janwary, provide ghot no new boilds
Ing shall be over 2500 fi. in helght. The new code will oot
revent the comptruction of rensomobly tell baolldings.  The

‘aliborfeAstorie hotel. regorded by mony oz toll emomgh
for pny bolkiling, wonld be sble fo pdd ot least three more
gtarles 1o it present structure hefore orertopplng the 1imie.
Bolldings of 230 storbes conld caslly b loept wlkihin the
1Imie.

A 1]

z ENGINE 29 ‘ ONLY, I
FUR FARM AND SHDP WORK. Rus
"'l'["lrJIJll. Corn Skredders, Grixi I||||||.
Hisking: nocame oo qears. &M /,
Aleehel, Keeeaene, sad Cassline,
Alle ﬂ:"\- in sloch; & b 210 losae-
riclian Besimgs; w  wilicalom,
Weiks lar Iree (J'.'hl'i;ll!
DETROIT

PMumpe. [yrames. ele.  Slael withos
wwed, Sdcel canpes I|||; rrdnanli- g _ = .
BELLEVUE &VE.

ENGINE WORKS

DETREIT. MicwH., U .8 &

Ploage Wenlion Mopuicr Mechaaios
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pimn e L0 g0 2000 gnllons per bear nla ht wrd day

1ire] T I }'Pl e idien] foren cEgine—ereicst to w
wtand—=unses lenst Mael— —meirile T csl Tepalre

i st 1t b wark |l1.l T

Pumps 2,000 Gallons Up Per Hour

This “*Juek- nl'.d.!ll Trades Engine nal Harizominl P"J."” E!I:Ig_ll]l:! 2 H.P.

PR im0 -:'Inl:'u.rl FOnE jmar sHpELFIOT. ML= LTiUT wil.
rrlnds youe feed, s more chores thns thires or foiir | Bons Baxx Saw

firomely bmilt of best moterisls theonghcoat tof ales, sad many
winid] Binrd Enowcke  Dne noine oo ooery i giin 18 atker ml:h.inl:l.
prmy bewl gunrandes, Comes fo Sl comp il i yoa

Wo make seversl styles pnd sizes of englnes, To il nm whok yod
S, wamk sn eBgisn w0 do—wo will au'.u-l. whnt is kist for you to get.

| E— .,
1

ke [DOES THIS 1o 200 H. P.

vr- | Pumgp, Grinder,

Churn, Separ- 'y

"REE
T-'E‘E.ITE TODAY FOR F
EHGIHEBGEIH No, T 449

CHICAGD, ILL.

| ENGINEERS WANTED

to gend for entnlog of Indicators, Te-

duieg Wheels, TPlanlpieters, AdldlFias,
LIPPINCOTT M. 5. CO.,
Mewark, L i Mew lersey

e |'||Lr~1r- with ensery wheel, budl 50
whieel, pulley to ron sewineg sud

'u..b-hlr mne s, prokish. 1odones et
eltleg whors win havo 0o QZEnlE, =

aid where The watee pressace B8 pond, o
nm-mm matar Wil be gplven Tees; apply
At ome |{I:. il went b makds &oime CRIFR
THiisT -|||_'| ¥l eaE deyode 1 e whels T,
Ubernl salicy sl commbssion will by potd.

FAIRBANKS, MORSE & CO.

—1:H.P.558%° J

Loak at the Neat Design!

The Anest licthe 1hg H. B
Enpins on the markel
Hamdsomely dOo=

Inbsiid.
Bore 54 Incheij
siroks 3 ioches.

Thesssnglnns =il
dovnlop ovar 2 H. F.

Writes for
Catalogr VB
of 14 Lo 18
H.F Alotars,

AMERICAN
MOTOR. CO.  EiUCLURE, WIS,

MOTORS

For Marine and VehicleUse ._
: Wlllmmsnn Motor l]n.

124 to 60 H. P. Wit
Experimental Wark Solicited

—

MAFIIHE I'nl'l__DTTI‘JFII o

| 1'\. (SR T ]
e

1 ||:|1|.|||-| te w
1l '|:-|||| | uily gnasanteed

IIi"‘liET THE BEST’|

¥ Caoille I‘ETIEErIn-n Motor Co.
1311 4 Ave., DETHOIT, MICH,

The Clipper
Water Motor

Wa do nod clalm it THE
O EAFPEST, but we do
clalm it THE HEST.

send B7. B0 aud getans of
e E-lnck maotars=—regEiiee

irlee #L0, B |]"C|1.|||l|r

st bter or B, Y, deeft.

L. E. RHODES
HARTFORD, CONN.

Gies Reverse Gear = goives the

Surcresser fo the nl-'rr:rﬂ"ﬁ-'_}i'qﬂﬁlrﬂ'-l" Err!l‘ﬂll'
B

Gives sheolure conirol of the
moded-bant se 8 1] gimcs.

1 e 50 H. P.—%15 to §90.

More made and soldiben all

ailer reverse gears combined. |

Catalogee on Tequesl,

G1ES BEAR COMPANY, Dulrci, Mich,

PALMER MOTORS

1€ Lo 35 Hamsepawer; One, Twn and Fooae
Cyllnder: Tumpe ar Sidp Spark Lynltioe] Twa
o Pour Cyole,  Bead Ter Quileg,

PALMER BROTHERS, ©¢s coe,

HWew Tork, 13 Foarkh Ave.  Fhiladalphla, The Bonres
Fostom, 85 Unlon Sk, Poctlased, Mo, 45 Portland Pies
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MOTORS

1% H.P. to
10 H.P.

1% mmd 2% F. T.
gopulpgend with glinrt
conmeetbeing fop
Bpray pump  aoil
walklng bheam nt-
tachment Top poarep-
bing wakor frogn wel s,
Will wark agalnet
) pound pressors
all dlay withiaut hent-
Ing. Gasollne in bhase

(IR FLEN

AIR COOLED

(TR
Guarantesd for Coe Year,

Car Free Cataloed €4 I wordh your having.
Bead 10 cemds s wiaps for our hook “lanitiom,
'l'lpmmlhu.'l:ﬂ.l.lllllrru:uﬂ Dparal o
of & Mabar,

UNITED MFG. C0., DETROIT, MICH.
BUILD YOUR OWN MOTOR!

Db pleba $eta of Cuetizge, with klua prind woa-
|ng drwwings, Dic Fear Awio, laoonch o Malor
Cyela Enging

Our Remarkabls Offerl
T-Aetual Nirvks Home Pewsr=1 Cpols—3 Pori En-
pina. #10 compleis wdh e ITE
GUARANTEED e pels Biog Friol Weskisg
Deawlages—2 or 4 Cyéla.  Send stamy for Catalof,

THE OEBEARDT MOTOR 00,
#tik Bipsst, wbore Dmophin, Fhiledslphin, o

—_—

~ew ADVANGE MOTOR

Thisis tlli_-lﬂ ||l.~=ll-'|=ﬂl:f;-l-:|-' I'rlr:nt-llr ever puk
1|.]':t.|,|.|,|qu||h AL & proqrslag pricu.
A mew desleny hss two Held [PRICE

codle;  new jmprovsd  brmsh
lolders,  Sire, EHyxd lnehes, 51-’““

Bopdd for free Cutnlog on Everythiog
Elecurl-al amd Antonsoklbe Speclaithes,

Gesn Electrical MIE. FI'.I

Curtiss Recors Motorcycles

single and Double Cylinder Models for 1905
Now Heady.
lghest Awnrd MNatbonal Emdur-
Diﬂ-mnﬂd MEdal" Hl:l!:l:ll':lll.'l.'l‘.ll‘l'.nﬂ:l.l ||-JI| H.l_:LI.I':'J.llH..
Beml for Booklet = Achlevemenis™ and Calalog O,

. H. CURTISS MANUFACTURING CO.
Hammondsport, M. ¥.

ADVANCES IN THE ELECTRIC INCANDFSCENT LIGH?
=—The ¢lestrle Incandescent lighi iz undergoing o grea
chonge,  Uonrkon ks bplng repldoced Ty meral wires. 10l
been fonml possilde (o make wires of high enomgh reska e
af  fukgsiten, osmbim, taolalwin, aml o few olher metal
amnil compainds,  The osmlum laisp wos Lhe fiest of hese
Ll Lhere was dflicialty o making it of high enough resbst
aice, The tantalom loep |2 pow o great demaml | It i
made for 100 to 130 volis, ond ig mach moee efliclent tha
Che cartem lamp. [t will oot last loog on aliemoting eur
remtd, however.  The wires of o lomp that have heen o
for some thoe on o direct current ghow ® carlogs notehe
of crinklsl appenrnnees under the mleroscope.  But o wirs
thnt bas been rom on on aliernstiog clreolt looks as §
the metnl bad been mwelted Sote shore eylimilers Wil eoums
ends, ond hese eyliniders bl stk topether oml fo e
withomt thelr centers Leing im & e ZEoanaerimes (e 1500k

19 Famt, Take Stroet I IO

ENGINE - SETS
DIL- ALCOHOL

THE BUFFALO
MECHANICAL &

ELECTRICAL
LABORATORY,

DYNAMO -
FUEL - GASOLENE -

2 I-I Detroit

Siariy  without cram e . BA-T 0 L. P,
cams, valies, springs or sp a o bz b
pin, Only § mosiag pars, AW

haringe Tub

bified.  Fo#

yomr Kow Eoaal,

Bkl Poas, Lennch.

JUAHAD 10 s

Bethd for

testlmonials

DETROIT EMGINE WORKS
1271 Jefferson Ave., Detroit, Mich

FProgaor- |
[ 18

A

dees wid piftone
grmund. Crank
rhalft r

Tobgoed  iteal

dil Hlzom
moady b ghip

SEND FOR
FREE

CATALOG.

evlimdlors are nearly sgepnrated, merely toushing &t & SOPmear
Thiz petlon Iz very exirzoridinary, aml las never  Teeoy
expnieeil. I adidition oo this, when & Iamp breaks Bowy
an an altermating cirembt, the wiee sometlings @008 6l o
polieg, amil sometlmes U weaks o several dacoes, aml [an
gles =1l up In an exteacmlinary way: al other flme
ke heenks up looo womeraiks oe Eleces,  wlideli wlll s
fomnmil Iylmg oo fhe En=lile of v globse, Somse of e ol
Famps glow g change naler the actlon of T curpent, bu
B Is pob s0 Eiarked a8 n the emee of tpnialion.,

e of Tl most Jaleresring of the mew Iaidps §e ik
Fleeam. T 04 #ald 10 e made of gireoniom apd funge=ten
and lamipa of thi= materlal have been made for S volis
a malter of the greatest loperiapee from a di=tribotlo
poimt of view, Tt opossible that the comluctor §g oreall;
n girevalbde of tumgeien, and this opens ap o new serle
of compoumls, A Elreon Inmp for 1080 wvolte hons really sl
popdrate bwips of wire momnted io serles inebde o bolbe 2
revent lmproveisent s to provide nn estremely Heht speing
for epeh loog, =o a8 to kesp @ tout. The bnmp con fhey
L msetl I nny posdtion.

Tungsien seems o e the favorite mwetal, ms Tt glves
very bilzgh eifeleney. 1t s protabie the Inmp of the futon
will have am #iclener of mearly n enmille per owatt, ins
ihis Iz promized Ty the o=e oF tungsten. At the same T
Er mwniEt bed ailmeltiesd fhot to moke s wire with o resketans
af G alines =mall enoagh foe give 20 eandles wiils 200 watd

iR o tFlmemph of Imventive ®RI1L—J. Bwinbarne, Chemica
Mg,

When You Want Anything and |
Don't Know Where to Find It,
Write Popular Mechanics.

THE

White Eagle Electric Maotor

Fostpaid, 730
We maks worklng models of Inven-
tions.  Bepd for lllsstrated cata-
logue of Mudel Snpplies.

The Plerce Model Works

I Flopos Avenns Chieego, T0.

Pireae Meation Pepular Mechawics
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PATLROAD )
- L AEERRENE
QOWN

I8 possibie Hf yon bay
Electrjeal Ontfils
ferim ne, Semd stnmap for
B pago cataloges—n womn-
dordnl b=k of electen-me-
wchanleal  Koowledge, Sllos. |
tratlng hueplpads of Elees=
trical Tors aond utilitles.
If you want the bhest
Motor made doer boye of
e cvery sizo ud ageo, send E1.75
for anr Moae) BE Jim (f
Ihandy Practienl Mator,
Uy sent post- peld,  Seod 2. o0ent |
alamp for catlogos to |
VOLTAMP ELECTRIC MFG. €O, _ 2

Voltamp Building,

-.- Balimore, Md. |

N s UL VoL
o S - i

-

BUILD VOUR OWN DYMAMO. We furnish completa
siets of eastiogs,  Alse Electric Rallways, Trolley Uars,
Track and Bwitches. Send for Catalogue 18"

fAE CiELISIE & FACH Cf. 28* E. Clfsn Avense, CINCINMATL, OAD

(:as—Gasoline—SteamEngines
Yy to 3 H. P.

BROOKLYN MACHINE COMPANY
#24 Gates Awvenue, Broollys, N. Y,

2 98 A Neowerzre

m|=cbred [T 18 83 |
eaeiloal in sll detalls pmild nicely
§ finished, fan s remavalsle sg moior
A miy be pesl ssparatoly. W furmish
KB saLED T palley with ench. Wa
[ % nre Cut Prics hesdguariers for ev-
arrthingsleetricnl. Send forlnrgn
frea catndog. Denlers wint ri-}

{ GLEKEST.DEPT.E . "™

The surest and easlest way to get perfect lgnitlon

e e e T T L Y %, Y
R

MODEL ENGINES
SEND W07 FOR 126 PACE
ﬂ JLL. CATALOG JSE
S OF MODELS.MN
RN SR
tarts snd Tuna
A8 GAS ENGINES WITHOUT BATTERIES
i Haathor maching ean do it suecesfully g'llt
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o TS B MOTSINGER DEVICE MFG. €.
i, 128 Main 5t., Pendlecon, Ind., . B A

for yFour #nglne is to use a

SPLITDORF COIL

Gives more power with less trouble and sZponse

AsH Depariment M for catalog

C. F. SPLITDORF, 261 Walton Avenue, NEW YORK

DYNAMO-MOTOR, $3.50

A Dynamo and Metor in One!
.l.g!:ﬂ_ dy |i':'|r||-lI Bt will Blght fosar 600 I""""p'_’:
pasl 19} @it Indueion colls] hanen Klors
D e hatierbes ; decimmposs water, chetnoplaie,
whir, A& o omodor, will opEerate s ol e
chile, jewelers latke, cruery wheel, eipoular
wiw, milvertlsing devices, aod
piher weefol spplitnoes, Sy

KEW ANYANCE MOTOR, pew deaipn, (RN
Eas two fold collsand impooel Bush R
aldere, Proge T, jedlam 2 ©
. Send wimmp for :'.1In|lr.'_ o B of &
new ings alectdirel
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SUCE AS SHOWN $7.90  WITHOUT HAND POWER §4.50
Li1“\n|hl-rud‘nrrp-l|’\-ll:-p.ll&;;l it b nn pariberm 33 BAT
-l "

EUFPLIES, TELEFOONES
E: = NOVELTIES. Catalog of 36
l -E C t I. 1 ﬂ Free, 11 it's Electric, we bave
lt. Hig Catalogus 4 cls.
OHID} ELECTRIC !‘I-‘F'I}T:'Ffﬁ'ﬁ. 'I'-:-HI'-.M"!".EFI_..HNI?IAL ﬂglg;h
‘s Hoalgoer ye
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Electrical Supplies
‘I For the Amateur l

Send Stamp for Catalogue
THE BRIDMAR CO., Chicago, IlL

Lowest prices 1=

£ Lrars Pyt e @

v P
a

HAND POWER
METAL PLANER

Only $40.00

ldeal Machina Works
Brooklya, M. Y.
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Wa have the Isrget ling of New an]

[ Deeed Modor Cxeles, Paris mid Suppiies

In tho axiniry, af e oot
Every maching gusraciosd B LT
Ehe |nrgisl and oaly exclusive NMolar
Cyt'e housn dn fhe world. Sesd for
rar AN Caralog, Hapuin s Bpecialny.

Harry R.Geer Co,, St Loals, Ma,
Mishare azd Castings for Lip Elifm
—

GYCLE OR LAUNCH

bt EMULLL VST by miing one of
o Litaghabla Dubfis. & poms
lede N of Finishad Modors and
oupk Curlings Tor Bicpcla, Auto-
Muring or Flaticnmry.  Samd
#aep Sor cabslogie.

STEFFEY MFG. CO.
Girard dve. & 300 St Philedelphia

1 i

A MOTOR-

MAKE A MOTORCYCLE OF YOUR BIKE

| at gmall eost by using e At-
| tnchabde Cnatit, " T fts soy bleys
riia Bemd stamp for catalog,
Hepdl 16 conta for *The Motor-
Uyele Mavpunl.”™ Tt tredls of
the metoreRele; buw fo get mare
il power, oie,

SHAW MFG. C0., Dest B, Galesbarg, K,

“Hercules Detachable Cover ™

Thi most wonderlul lnvention in the Agto.
moblla Tire Industry. Agonts wanted
averywhare. Thia is a blg seller. Terrl.
lory bolog rapldly taken, Wrlte todny
for boaklet apd prices. Bpecial indnes-
mpints fo dealers and supply hmses,

THE REPUBLIC RUBRER TIRE & SHOE Ci,
+40=451 West 53d Sirest, M. Y. Gliy

AUTOMOBILES $100 UP

FREF, our large THusteated Bargsin
Blvewt of smibohely usiml At TR EATE
' Ehewlig securnta Plotozraphs of near-
Iy G diferont makes of Agtnabiles
NETernd] ae o as #HE,  Beml pame ol
mldresa wnly. Wrile plalnly to
H. GRAHAM AUTOMORBRILE CO.

Etalidisiied 16 yenrs, BUL-GE1 806 Madlaon St., Chicaga, Til.
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Motorcycle Frame Paris
and Engine Castings

Complete Motoreyeles,
Engines and Frames.

W. HOFFMAN MOTOR WORKS
1254 N. Halsted Streel, Chicage, 1N,

TRANEPLANTING ELECTRID LIGHT TOWERSE— (e
by ome fhe Dower Hglice s loog o festure in the down-
town dl=iricts of Derroft, Micl.. sre Bslig itnken oty mand
removil b the ontskicis,  The ndvent of EkFEeripers mmid
thie lieavy grawrle of folinge i the secetlons wlwre dhe
tisvers used o shed thedr tays played = promiment part
in bnetening the depnrinre of Lleese Inndmarks, The work
of teking dovwn the frm fowers, 150 . higl, Is dome fram
the boftam opward, As epch secilogn I8 tnken off tls lower
I8 lowered antil fhe lnmmp platform B2 reaclied. Only two
or fhree of ihe towers nre mow lefe i the waiown dis.
telets, mmil a8 rapldly as possible ther will b Lransforred]
to the ootlylang districis

L

THE MAN To MEEP— |4 rou have s workman fn vour
etaploy that i& & e slow ~2lower thnn you Hke—hut s
does his work well, s nlwars Ik g nfter your interests,
dodng s work mpfluadically, pickinog up and ‘earlr for 190
tle ghings, careful that ks flme = weenfibed I/ rour servles,
dees ot obfecr if he works 5 litele avertime, if any emer-
Eoncy arlses-—In fact, app@oves of i —never promldes al
lske fask. bof does 4t owlth care, whotever lo sed apafl fo
bl —mever encobrmees e fnsaboritinathn of orbers, bl
rather diseouespes I8, keep bim.  ¥ou might get a letter
mpn, but ten te ome von will got B worsm one When all the
ltele things are tnkes Ente sl —Eulliing Management.

& .
L 3

BAVED BY A BONO—Ssvorsl TOAFR ngo,

rosler omsl have, when,

ol ame of jhe
ns yel, steamers were Infeegoent

viitord, o osmall bontg used o ply, tonching &1 varfous
Polmt= Tl erew  wos somdwhnt Iinslted, consisilse of
1Iu~k--|u|1u:|||. frel npnte-—whese name was BEarnabas—aml b
k.

The conk wo= alicted with on Impediment in big speecl,
whirh made him somewhat backwael bilmself, especlally §F
exelted, FPortunniely, however, lse coild =lmg ns sirnlght s
g, e oy the eapialfi o was bebow, tiking & nap,
while Barmoha= apd the IR were rinmning the Femi,. A
snblen squall brooght 1he boom araml with stgch  mnex-
pecteld viddegue k2 to kpoek  fhe umwary Rargmbpgs  over-
P, Tln.-l:uul:n Folinn reshed Inga the = hbn in the wlldest
excltemsnt to Imform the capiain of Wi bad  oecurrel,
hink was= r|||-a:|‘-|q,'- Ik @0t ngb a |.||m|| ST e,

Ch-lebe e winttersd, untll ghe captain, oo oroge,
eliouted:  Thunderation! mam, wsing It, If von oan't By
1 amd Tolm, earcling nt fles happy sugzesiion, aong:

“Half n mlle aatern of s,
trvertbonnl I8 Hormnhas. ™
immediately put about, amd the Tisrk lows

The bant was
EaFialas resemmd,

ELECTRICIAN AND MECHANIC

A finely llnsteated monthly magarine publishing praciical edacational srycles
o all brenehes of

Ing drawings for making stenm end gasoline pngines dy
raltars, wirlng Instroctios, wirslpes tﬁhi‘rﬁhhgnnnnnirp; drawing -uE:- Y
Catalogas of electrical and mechnnies] books o, 1", M. Sumpson
= e

eleciriolty and meeclmoics. Compliets directions nnd wWirrks

nansd and madors,
Thres monthe' trial, twanty cents, #1400 & Fear,
nhlialhing Uo., § Pemeon i, Moston, Mass,

el e B R R E L L EL BT T
” THE OLD RELIABLE

JESSOP STEEL
IS ¥ET OR TOP AND THE YERY BEST FOR ALL FiHE TooLs
WILLIAM JESSOP & SOMNS, LIMITED
91 JOHN STREET, NEW YORK &

W
BEABDDIIDDIIIDIIBBINIDIDG

IF you are interested in any Hind

of a Firnarm.‘:;rritu gnr our beautis
ful * Gun Guide an
Catalog' for 1907. It's FRE

Hves mnee polnta on gins than any cetalng pob-
lighed.  FHves est prices god qmost complete 1ne,

THE HOPKINS £» ALLEN ARMS CO,
32 Chestnut St., Norwich, Cenn., U. 5. A.

Flowsg Meptlon

WORKING MODEL ELECTRIC CAR

30 inthes long
IMueprints Xo. Sand folldas:ripion, 10

PMPIRE ELECTRIC WORKS, Bridgepart, (1

Piciures

¥ am our in-
"Bl finm Gmdda' 111 ll,
W turrdah Complels Outdt with Big Adwes-
Elaieg Poalere, #ta, BHumesvees desgans brimdnl
of fun, Eravel, higtory, eeligion, 1T pnnen
wot K il sempwillugbrabed, Deeimin can doik,
Ax Punity in say ey o
monas withe ldtle mones o shoedn chumies,
Befiosl iouses, bodgs halle, sheaters el umil
15 H in

crarate Five Cent Theatres el
Mation Pirtars Files and Gozg Bider reg!

Frofits 310 to aver §100 nlght. diitom
o e, Wy aab T 8w marry vyl G s, we 0 A6d] g B mm? Troa,
AMUSEMENT SUPFPLY Eﬂ...q_?l Ghamical Bask Bldg., CHICAGD,

Pupelar Mechonios
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THE TURNER BRASS WORKS

- 1, SYCAMORE, ILL. CHICAGO, ILL.

g8y Manufacturers of Marine Hardware and Motor
I7. Boat Specialties. Sole Manufacturers and Licen-
sees of Harroun Auto Bumpers, Martin Alarm and
Reserve Valves, Martin Gasoline Separator and
Strainer. Write for Catalogue No. 28, Dept. I,

DON'T PUT IT OFF

Welte today, et our free booklet, every tool wao
[ makn s put siglar An sdiunl e test and missk
| be just Frht befope 1t leaves us,  Tabao Beother s
calied just msgond, got the genalne; cofls no mard,

=
EMMELMANN BROS. MANUFACTURING CO,

“Flectro” Jump Spark Balls | || nomwapouss. = = =  wouna

(Patents Pending)

Wireless Telegraphy,  Adjnsiable for nny slge spark. 3
}T:H}' dﬁ;:jnntnle?‘hln;uli{iﬂhl :'q.'anlplli.r.!-"l.'_'ﬁ. g | N AFLETR Th‘g Gﬂ{d =
for experhmenal Tl=1l.'*l'|l'm.?:1t'|llt:;r1lr| . ‘::"""’W.l‘"d‘;"j'l"*:"l';"“"':' 01d Reliable

] 14 . hatteries, Midtiplex lamps, Tantaluon BRinpes, |

ih:.ll!-i:mll"i'!ﬁr T:r---' @1 page alectrical l'.‘_!-'r|n|.n~:lu. cuditalning | wn[k m

aver 1N experiments, plans, Instructzoins on wireless, vl
That never %u:s
or

ELECTRO IMPORTING CO., out of Btyle.

many yearsmisle
87 Warren Street, New York exclusively by -3
C. CHRISTIANSEN, 792 Grand Avenws, CHICAQOD

rack [ WORK BENCH
1 - S —the best made, Improved iron
visen, sbeel loga.  Duoilt uwp maple
top. 20 in. wide, length 3 ft. &
in. over all, one wize $8.25; two
wisea §7.50. 20 in. wide, length 4
f't, & i overall, ans vise #6756 two
vises 25.00. Side vise only, FLEL

rlan e

INTERNAL and
EXTERNAL of all kinds

Iroa fxll

Agk for Catalog
Grant's ""Troatizs ehime T ifonvy broces Tail wize only, §1.A06
an GEARS"" a dollar COLUMBLA SCHOOL SUPPLY CO., Indianapolis, Ind.

baya

Tth and Cherry Sts. T i Philadalphla FLAT IROM

Safe Simple Economical
AGENTS Wanaled Everywhere
Costn ONE CENT per Any.  Bakes iin

» :E 5 g P! L N Most )
Dixon’s Flake Graphite L R o R bt s Nt sonrenint
3 3l . vt For further pardoalirs sad
Glrea Ton “nodlibre principh Tabrieation, (e | AT

printel matter, writs
fur sl oF @ns oyilnders, bearlings, gears, and THE HAWKES FLAT IRON Ci.
all frictton pripfece.  Froo bouklet TH-Q, gives

375 Dearborn 5t., Chicago
full §nfopmEotlon,

JOSEPH DIXON CRUCIBLE COMPANY | THE "' r;' Dewsghting Fnriramant si
JERSEY CITY, M. L $ ”] gmﬁ?'n.lir['lag LTt e B et

) goir vert pocket,  Made of special goade of ATmabnom,
: s ’T:lﬂ' Yoa neel i Money relucoed LT yeu
: ‘ - READY ml.ﬁr.-j‘cﬂ:urrmgﬂw;m;‘_ .
The INDEX | B\ e
B W R Y st Sl
to Vol. TX (1907) |
SPECIAL MACHINERY

We deidin and boild spectsl machinery to
order-in any quantity desired. Cot gesnng.

Philadelphia GEAR Works, Inc. “CGMI:ORTH SELF-HEATING 55

CRARY MACHINE WORKS

MECHANICS | ek gl

|
1 hi
is now ready. Mailed to any address on Egl;’: Et?t:lwt#hn;rﬁlgt F!If]'lﬂdmiiﬂ
receipt of 10 eents in stamps. Write Popular Mechanics.

Plegse Mertion Popular Mechanmicy
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1
" Sreatnat of all Selssars A
8 Reler gk, EIGNTEEN TROLE Itlllllj!({ g1, e W
1. WY ama pveav Tool ; .:_ % Pasinlis
i PRACTICAL | ik PR Py
B, Mail Flie P Brelar

W, Bovas Dulear I8 Marhieng Wassl

2. Butizrhals Scimer I Carirides Exmaaiter

vh. Ciges Das Opasar

8. Gmclos Tira

&, Clgar Cutisr IT dnk Eradei

B. Wi Sutar 10 S ope
e

¢ Frema, Clevha, Rarkers, Travs

.l ¥ g Adbeiavei, F The Hause by
A phade of |A0 gUEKTY of flenl--ime wark-
S v - e alp Aidabaid, Hicksl patsd. 106
. i b8 plagidn) bpalber shaaik. T
e Pimlpdid vpen receiph of §1.00 :

WM. C. HOCKING & C,, 152 Lake St., Chicago

Sterling Novelty Mfg. Co.

SPRINGFIELD, OHIO il

Manunfactarers of Metal Novolties an<d Speclabitles to ardar,
W have facilitles for mnking Metsl Movelties amd Specisiiie

Larys quantitics on shors notheo nnd ot reasonabis flgures,
Wa g Uckh your order and guarantes satisfectlon,

DBl the New Year right, with New Codlars,
New Cuffs of tho wight kind, LITHOLIN—
finen which 42 irpd rifad, - You wipa them
:.'_I--.-u and whita &% whan new with n damp cloih,
The saving in Baundry expenses will swall your
bink acoment, and you will hive atyle Bod com-
fort ut gl tlmes,

collars 25¢, Cuffs 5¢.

Frea boviklet om regpusel whring bfead Fazhfons. - IF
BGE d penr ateaderd Feosdy fr d, picing alze, afpde
mumber snenled mad e il eatl, grisl-guptcd,

THE FIBERLOID COMPANY
pt. 25 7 Waverly Place, New York

ITHE AMERICAN LEVEL
AND GRADE FINDER

All progressive and upsto-date mechanles are getting one,
A lnstruneent with shich at one glanee yon ean get the teiss
BI&GL on any o or prade, clther Indegeees, nelies e popeent-

age, or all at the saime thme and will at ones Indleate aind ghee the sxnet dlstanee out of triee Beel, & Covil Engrinesr that vos may
have with yoo at all thises. The mest practéeal, dursble and cosventent Instrumsent of the day. The longhtuclinal Feres dliwn bn

eut is well worih ita price of the Iostrumaent,  For agency and termes apply to

EDWARD HELB, Manufacturer, Rallroad, Pa.

Induction CoilsforWireless Telegraphy

Fut, perwverful sparks that THASH from boll g0 ball with in-
sinnisnpnms SLP, insnre pecumds trinsmision pnd perfect re
teption. Lur cofls pre nsed in Colleges, 1izh Seheols and by
Bolentlsts gemonully. 10 som want o hesr works of probas Tor
oar eails, Fisit the prowressive Tnstitation of Learning 1|[I:|||r
mrction sl mAl qmestiona  Also, we snggest thint von sosd Top
ours Hlosteated Balletins |||,-|-|:lr|.|_;.|:|1|; 25 84, 210, 814 wnd many
athir collsg nlso othee Wikl Supplie

NEW ENGLAND COIL WDG. CO., Atlastic, Mass.

LET US BE YOUR FACTORY

Wi make anything to opder—Stam Imgs,
Sheet Motal work—anything a good :nuﬁ-ﬂna—
shop shonld de—we do— becausn wa're good
apes.  We publish * (he Silent Partoer.”  Ask for
& sample eopy.  Write us.

THE GLOBE MACHINE & 5STAMPI
3610 Hamillton Avenue, M. B, - Elmrﬁﬁ EE-;_'

Are You Building A Boat?

Ta will nesesd fnstenings, toola, anchiors, rop=, paint, deck
fittimgs and & hamlred ather things.  Write foe our Hiatmaded
enfalog of marine hagdware, Seab free on recelpt of Se,

for proslsome,

A. 5. MORSS C0., 4 Lewis 5., Boston, Mass.

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

DIAMONDS ON CREDIT

20% Downj 105 A Manth
Evary customaT 1s protacted by our writton gunrantesto
rafund hiz meney If hisdaalar can duplicste onr diamond
at onr price. Writa for Illusteated Catalogus No. B M,

J. M. LYON & €0, 71-73 Nassau St., New York City

Plumbing Supplies

o NaEi I you need anything i
o BR[| ryon need angthing to my live,

o0 every arficls, writs for my fres
lustrated  Catabop. Shipients
proaeptly made Irom R VErY con=

il
ri"‘ﬁ"l'-. t piete 8tonk of new latest PALDET
e ] 5. Hmall orilers aro a8 cirs-

; kel a8 LPE O e &

Iy han
B. P KAROL, 235 W. Harrison $t,, Chicag, 111,
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After 2 10 3 months' course
inthe

PLUMBING, BRICKLAYING
PLASTERING
OR ELECTRICAL TRADES

We leaeh b Praciies] ggid Timla
vidual  insiruction  grvsn under
actual workinge condditions, Trades
[hat Pay and enxive vou (9 AT
£5 & Jday and over apon graduation.

Tools take the ploce of Books.

It yau cikeiiksl tiend schoal, we
teach by manil grving Pracoics] Tu-
struciion at vour cwn home,

Dur  free  calaleguse  tells w0
about i, Write for it today.

GOYNE TRADE SCHOOLS

s W, Heh Sd
MNEW YORK
BBy N Ashliand Ave.
CHICAGD
BT Eaglub Sy

SAN FRANCISCO

Storage Batteries

Their Theory, Construction and Use
BF ﬂ.i- Er wﬂTanp Ph-l- Dl| E’l E-

An tgedo-late ook that will be appeesinted. It contains nll
tho eemeEntinls of nn adepuats tranbmamt of the aphbjsst. The
gonaril peheme of the stornge of electrical enerey |8 explained,
the theory of the chamisal actbops given in Eipbive lans
g, ns will nsthe ordinprs egueticos ITn the " How to M oke™
ghapter, the mesl approy eonslFucticns ars followed, with
diercriptions of the suthor's efective method making F'Irm-l.
Huoles for the set Ling up aid care of Tittoeies sme eampeisd in
 cloer and orderly monmer.  The suthor writes from procticnl
prperivnes, eptemling owre many yearm  To recornd only ths
gsanBtinle aind lesve omt the pecidental (8 n requirement bard
toe comply with, Bl we ellove this resalt has oo albainned in
mi wiisanl wor in this pew ook, Frive, Cloth, §1.000
Far aaln ot all bookstores, or will be mailed postpald, by the

pulilishers, upin Peoeipt of price

BUBIER PUBLISHING COMPANY, Dept. 3, Lynn, Mass.

11y

It’s Best to Buyin New York

Everything for Your Home
r 700-Page Catalog

Just wrkte ns=oetnl or betier—
for this aur Frog Tk pn s
ilinstrated 19998 Furems®
Gl of lowist whelesle
prices on over 00 relisble
articlea mnﬁm-i for - the
s =1 o —iar mhio H
the olidest mn.IIthh‘t-l-r

e o B, "ﬂ[.;-“" Lﬂm
'HHIT'E.'H'"M

' VORR

E=n e Leriisn Ba A meericn, ws rofer
p— s
W S = iy permisslan to the 1*b-

UsTera of tleks Mg e,
We ghow yon

75,000 Reliable Articles

Wairhes Faney Beods
demelry, Cleells Lamps=
Bilsrrware tirarerira
Enlves, Besars  Whips
Brnls, Fulvis Carrisgva
Haby Carrliges Wagnes
Freriers Hurinars

Hre'y Harklpes Ervalvems
Eleri'l Bupplies Eiflsa

gﬂq 1.:IF-|IEH'I-| liil'u.-l. LT
lovrs, Bergrm rups
. Husis, Bhara Bhelle
This ?M-Pag FR Breviars i Chriridee
urm
[:"AT"A'L“ Hhnirs, Hipda Inrubsinrg
e Tisils Ersoilers

Huwse Furnlshlag liegds, KE,

- -
You Pnsltwel?' Save 4 to 15
on locnl dealers® prices anvehere. Sofe; prompt diell
ind aleadule salisTaction or Do

or Il:uml_l.' n gl.':::;:nizl._ﬁtlemrg 1];;‘]!.:_.*":: i.l.ql‘_lih'ull.rh'hlll:h EE
pennls sverywhe TP piF hamea thromph onr
ontnlage. “E-ulmlrm:l]n'u]:lut of 100 W alunble Prenskoms
FIEE. Alsis i grovery et of marastosd Fodel Praaddascis
o !f:hﬂb qun.lliu'lm‘m':-nu one-third. Justwrliews, Then

i | J‘lhﬂrm i fret irial order that It peays to have our
ool Free Hlli-u-n:I BMas, B8 0] the year round, It oosts
wa £l Lo priot it, ek it's free to 3o

White, Van Glahs & Co., 30 Barclay St., New York City

Gldeat Modl-twder Hoose dm Adierioo, Fafoh, v

bk, Cimprnmbiesd

Laarn

Photo -Engraving or Photography
Engravers Farn from §20 to §60 Far Wesk
Theasaly oollsge ia 1tha wocld whace Yiass payieg peolfassions are tanght

soreasfully. Endorsd byibe Indmmakione] Lesvesablom of Pliois-Fn-
grasars, snd the Fletograjdars’ Assecistion of Mlisois.  Terms ensy
and lving inprpomsiva,  Israduslos plecesd in good positions. Wiite dor
esnlagos, sodspeeidy tho coarss in which Foo are istemstal  Add s

linnds College of Photography or | 499 Wabash Ave.,

saell Collere of Photo=Engraving v  Elingha
B 3/ L. H. "!!';";H'ulu,FPII.":l'l:EI. gham, [iL.

Attachment, a great impeorement for the
Talking NMushime of Fhonesgraph.
Produces tamea patiral, Ellmloates sl
Eetallbe soninds and hlsars, Foguiates and
Eellows the tene, Cais be adjasted whiln

i machine 18 pusylng. Gaoea in Bhe horn,
i gpens and shics,

£, i Retail Price, $1.00 Each
MELLO-TOMNE CO. ¢ Springfleld, Mass,

Be Your Own Boss!

MANY MAKE 82,000.00 A TEAR, Toa have the same
chanee, Start & mall opder buslness at hame, We tell you bow.
Maopey eomlng In dslly, ‘Fﬂr”mi.ul profis. Everyihing firnlahed.
WHte ab onee fop oup “Starter'” sl FRLEE partlcalar=s,

P. M. KRUEGER C0., 155 Washington Street, Chicage, 1L

aom

When You Want Anything and
Don't know Where to Find I,
Write Popular Mechanics.

MOVING PIGTURE MACHINES

TERE Bl Toun Oan Make
STEREOPTIGONS (5, Yot 0pn Xax
jr— - © Eptertaining the Pablia,
Mokl ing sffards betier e
Sl ¥ 2, T,
I"-}ﬁ:-—.:'l ::ul compleds -Hlllll.: il pEpllcid
_ti.._;__ Ir::r{::li.mn st & SuPpEisiDgly

]

A e Tl
TEE FIELD IS LARGE

semprisingiha repalar Uhealire mind lestore cirenil, aleo loml Aa14s tn Charches,
Pubilio Bohessls, Ledpes and Geneenl Fublla deiherinps.  Owr Emlecisd nma sl
Swpply Catalegus and spoclal offer fully eaplaine everyiliing. Sewt Fres.

CHICAGO PROJECTING CO., < Dearborn Street, Dept, 4  Chicagn,

i

Pleage Mention Popylor Wechanicg
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EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventions,

The first step to take in
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent

How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose.

How much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

How to handle his patent to
et the most money out of it,

10.

11. Where and at what expense he
can have working drawings made

of his invention,

Where and at what expense he
can have models or experi- ’
mental machines made,

12.

should send his questions to

POPULAR MECHANICS PATENT
BUREAL,

Journal Bldg. - - Chicago, 1L

ADTERTISTNG

SECTION

Patent What You Invent

Your ideans b [{ 14
.u.nnwiﬂﬁﬂ S
ur theea oks mlled frea,

L. 5. LETTERS PATENT' glves full
Inl'n-ma. tion in patent Fatbars,

UTHOUGHTS THAT PAY® glves Hlsi
of what to invenot.

“THOLGHTS THAT HAVE PAID® glives
history of &uceessful inventlans.

Writa for them,

Cash offers for cortaln Inventlons.
dharges for re
ploiteh OF Fildu

Fatent abtoined or fee returned.

Ya ente ndvertised for sabe, [res,

(| WOODWARD & CHANDLEE

PATENT ATTORNEYS
1255 F Strest, WASHINGTON, D. C

Wa
I|IIIT1-H BA L patentabdllty; send

=

ADVICE TD INVENTIOES—Tie maxim that “& litthe
lenring 8 o danperous thiog, " I8 especlaily spplicalle to
Inventors, n= may b s=eem upon investlgailon of the papent
wllivg records Im eelatlon ©o alusnsl any beanch of isdosiey,
For example, the megonds of patents prasted oo linproye-
ments o brokeslees" slow ane case wlere 0 patent wos
fer o brokeshic peavided with allwava o (he Tace  and
with =n olleap mmenied on the back of the shoe, tlhe 1dea
Feefngg 0o ligbeieste the mubbiog sacipees o order 1o prevent
raphld wear of the sboe.  Anotber potenged henkeshop wos
deslgned o lkave n set of rollecs o the fose se that the
nntl-driction bearing ihus proviibed wonlld greatly Peduee (he
wear of ol zhoe amwl whesl, MNaturolly, the pateniess
af gueh devices woall believe dhot foilure to pdopg them
wnsE doe entirely toe prejmbice, sml perbaps 310 will he foand
thnt the nrvestigatlon which it wos apnonies] some weeks
pEg was o i omdertaken Ty the block =ignal aml (Rln
wonteal  Faeld omler the direetbon of the interstote eom-
mere eognindselon into the charges thar an nssociatlon of
manafacturers hnd combined 1o soppress neritorions  pat-
enls whteh wonld resalt In A fmpeovemesnt of  opsro g
oanditlons an rallredds, was loeligoted by promoblers of
dlevices analogoiia fo the brokeshoes elted. Those whe have
even Lhe &lightest negqusintanee with the vast =ams of
mamey which fthe manufaciufling coaeerns of Amerles are
spemmling o patents which promize well, bot which furn
ot b b= oworthless, fnd ahsord the saggestbon thar merl-
Lorlous fnvenilons ore dellleeately suppressed,—Editerial in
BEnllwny Age.

b L4

AWNTHRACITE COAL CENTENNIAL-—Am appropriste
velebration of the centenniel of ancheacite coal B lelag
considered by il cltlzens of Plymonth, Ps.  Io 18067 the
firsd eldpment of ““lMock =tomse™ was ndde by bt down
the Susqackonpa viver. This Eate marked the begionineg
af fhe n=e of hard ooal, 10 was (e alreovery that Eamd
vonl mmusl b Preed Troim everr Gmporiiy and erushsd o o
pniform slze belfore It could be suecessfully bnegs=1 which
grarted  tla great dmilustry  thot  chis Fear will prolinbly
have an aEplEe of TN R 10msE,

Uidike =ff aonnl, which ocan b Jdumped Into eore st
ihe shaft of the mine oopd direstly  teamsporied e the
consarmer, bnrd coal reguires preparntion for macrket almost
nf oankplicated as the masifaciose of Oeur Trom wlisat,
A Tomg werien of processes gnd wosbings are pecersary 0
prodivese the pecorntely slzed pure eoal,. As b eomes Eroom
the mlnes it varles In =ize from o lump ns larpe as B
watermelon tn =izes ne laeges than n walont. Every lomp
T2 examinsl by men whe are experld in detecting layers
of slate or olber lmpuarltbes whicl ok just Tike ol
The lnmpe nre eracheild with oxes sml every vestlge of
unbornable materindl  removed  Before  the ecal s possed
aom tix b eraghed aemil sorted Inta the dTercat shoes.

————

PROTECT YOUR IDEAS

FITE“T Money in inventions.

Correzpondence Confidential. Patent ad-
vertized free.
MILO B. STEVEMNS & GO., Estab 15

885 14eh Sereet, 'Washingron, D, C.
Frromches af Chioage, Cleveliomd, Defraif.

—_—

MODELS and GEARS

INVENTIONS PERFECTED

CATALOGE FREE
UNION MOGDEL WORKS. 191 Sowth Clark 34,

Chicago. 1L
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TWO BOOKS: g™ Protect Your Ideal Amerjcan mumﬂ:nf:
68-Cade SPECIAL OFFER: Gend shetches or model and | poro
“Inventor's Guide" = deseription of laventbon for FREE SEARCH of Fatent Eﬁiﬁ'ﬂ’."“"‘
Ofice Recorda aml Report &s to patentabllity,  Von will save Otait Hay Proas Co.,
“Fortune ;?lnﬁ tents” TIME and MONEY. Highist References, e s, Teman
Patent A Grragy L& ph Co.
u What and How to lveat” | E. E. VROOMAN, E¥9 5 himgion . C. Bow Yark City, ¥, 7.
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FATE at P TECT:
—'&TE LACGEY, H-aEEtu n"E."E E.uﬁﬁl

B We rlve von PROOE ul'thu mmm,rmtusni tho
pal:»au:.ts e prmm—

“MR. INVENTOR"

Our Buslness is to Perfect, Deve and Mapufacinre

your ioventbon, ALl modern farilitles nre ones, nnd wa

are at your servien,  We employ Expert Mechanles 00

Specialties, Dies, Punch WorK and Models

Lend us your drawing or model snd we will submit
our Mwest pricn,

NORARCE TOOL COMPANY, 124 Ogera Place, Cincinasti, Obla

PATENTS

Carafal atteation ﬂm hﬂm on of baelneas b=fore
the patant offico. Fateots u.|1-|:|. mrme bo Ty lin-hnl-'llrd
for nneil patane is sl nn.'m éﬂ FEry Wril
fur “Inveutors Goide.”  Ad

FranKlin H. Hough

Washington Loan £» Trust Bldg., Washington, D. C.

LET ME SELL,%:x|
YOUR PATENT i

riene
Futant Sales axcluslvely, '|I' ol haw L I:I.
FPATENT forF sale, cail 085, 0F wilte
WILLIAM E. HOYT
FATERT SALES EFECTALIST
20007 IBroadway, Mew York City

GUARANTEED.

TENT

Ened far fres distrilbation
described,

ONE MILLION DOLLARS

PATENTS SECURED OR FEE RETURNED.
Benrd miulel or sketch for fros
CHOW TO OBTATN A AT
& o'F DO ng v

nd *“WHAT TO INVENT,™ talnlng aluahle LIST OF INVENTIONS WANTED,

offerad for one lovention, #Fico00 P> other, FPatepks adverilsed
“WORLD'S PROGRESS,” —

615 F Street, WASHINGTON, D. C.

wrt a8 B0 Patentahility. Send for finest publicatbons over 1a.
S owith 100 MECHANICAL MOVEM 5 Wlustested fnd

Copy free.

EVANS, WILKENS & CO.,
THAT PROTECT

PATENTS ™o pav

WATSON E,. COLEMAN
Registered Patent Attorney
626 F Street, N. W, WASHINGTON, D. C.
Advics spd Book Free; Highest Beferences; Dest Ssrvloas,

Invent

YHOW AND WHAT TO INVEKRT,” and
“HOW TO OBTAIN PATENTS," explained
FREE. CHE=STER W. BROWE, Patent At-

ATENTS

Iulb]bﬂwkaﬂlmtlFREE. Tella biow tosconre |
o Ptlu! wnd What o
ul: o to I::gfmhr 1’ ﬂﬁf'udﬂd“:r';m Patont J.u.t.uml=
EW BOUK F to el who writa,

O'MEARA & BROCK, Patant .lﬂ':ﬂ-..
818 F, STREET. WASHINGTON, D. &

torney, 906 F. Btrest, Washington, D. C,
Properly

PATENTS erices

Write for our handsome new book.
Full information.

Bevans & Bevans®y onerons o

ENT YOUR IDEAS

ke Umsh ofters for mrtal.n
7 ]m-g‘ﬂ = .J.m f.'
ﬂ.q:. u:"r = E’E:e

ea, Hend mwh whet
I report of Do parenmbillny & mdveriise yoir
& petent {or mabe st our AT[E NS,
Patent Obfnined or Fee Returmed,
CHANDLEE & CHANDLEE, Padent Ati*vs,
{{ Bataddabon L b reare)
045 F. Street, Washington, D. C,

WE CAN EELL YOUR FlTEHT

Ve can form, 1 and promote corporations,
$0.25 for lerms thres months’ sul:ucrlpﬂun 2]

LAMSON'S INVESTOR, 153 Milk 5t., BOSTON, MASS,

INVENTORS

Our Brain Belongs

To Ynu

Yo hawn helpaal a pgreal many avuer echasiead diiibesltles,  Oge s
ik

vyer thilriy year, Cuusu

PATENTS &;: 5de8 ﬁn'ﬁ“;?.ﬂrl"?:ﬁ’ﬁ“ a

r‘url :Hlt-u.l]liuhﬂl llﬂnl ] " "ﬂT?LIIJ. E:
AEHINGTUN, L.

a

Fleaae MWentlon Popular Weghgnios
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| BECURED PROMPTLY and with speci
P ATENTS regard to the Legal Protection of
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Coosaltation Fres. No charge for opinion as to the patentability and Commercial Value of Ioventors® Idess,
HIGHEST REFEREMNCES FROM PROMIMNENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents. Caveats, Trade Marks, Copyrights, Valldity Reports, Interference Conbests
Patent Suits Conducted in All States

REFERENUES:—Globe Machine amd Stamplog ﬂ-l:l- Murtay Engineeriog Co., Morgnn Machinn nnd Engliveering
Harkshlre Ew{':lu.ltr Co,, Btewart Window Bhade Co,, Mason Bhear Co,, Acms Canopy o, L [H:nm;:mt. Penell o, Balisk
Tire Assoelatlon of Amertes, (kkes Manuwf m:turln;sﬁﬂ Iir -Produets Co., Alabama lrewling o Hu[lmuﬂ Ufsel o, A
wepiic H?%lﬂ!'l a., Richmond Elsctrie Co., Rallway Surfacs Contact Supplies Oo., X ational Em-:tnu

rier on Novembar 1, 1903, aftor baviog besn & member of the Emnﬂnlui‘mrpﬁ of tho U 8. l"ubl:-nt- Olice
over ﬂ‘i'l'l yours, resigned his posltion as Examiner to take up the practicn of Patent A
WASHINGTON, D.

Al!ﬂmss EIIJ D:E!:z Building

Sand for FREE BOOK on pate
¥y unless we secore & o ;' Li?htlﬂ

<o, patent, rpinico

®H I:u-thn patenta- / . - 'S}FS":E'

%tm:“m%lﬂ“?r:_ A Complete Lighting
System for Homes,
Stores and Churches

-'-ﬂll.u'.rhi.:-rLIpl‘tlnp:l—-rﬂtnnnqrp||r||_||1"~
th I-I.treﬂrl glegdier aod clearer Lthan elecs
tele et aod ot phout ope-tegbh as
much to operate.  Eich lammg ghves 500 1_."
andis power foF laas Hinn L
vent per BoEr,  Fuel & gesoline @ 1 -
fectly sale,
Frives #7100 up, secapding to oumbier of
lamupe deslred.  Thess py sbema espec iy
.ll:llnl:-l’!-l.l for joss In gfores, halls, Taetorios,

'WE WANT AGENTS

'rlr'lll.awlllpuuhuurnrf' Bperlal terma to
Rl whar wrkie parly. Cathbog mdm
o regiest,

SUPERIOR MPG. CO.,
IBT Becond St., Ana Arbor, Mich.

BE YOUR OWN BARBER

Complets Set $2.7T5 (worth $4.50)

Finest Eteel Hollow Gronmd. Stondord size lnzor. Leather anid
Danvis Bieop (Riperiars aml G4 ineh 10 yeur Brgeh el sickeled
box abhnvipg stlek foromly 22,75, Order of

EDWARDS CO,, 1104 Lawrence Awe., Chicage, Minois

Try an Ad in our Classified Section. Three

ANN ARBUE Lal@a Whes R Frma e el die,
A R 1 ||.-—||-.|..:y-|q+.|..,|... Flarly
b e phebr b 0= L giemn Hore. g, n Ba by meky i
Frpi,  Toleir S e hllu-'l.r‘\; il mell skl 11,
sy hoprafbbram or allined fash, Sor L3y suprem g
=i, i, l-q-dd.-!—_n’hﬂ.m“ .

SUPERIOR MFG. CO.

284 2d St., Dept. F, AnnArbar, Mich,

cents per word. Brmgs Results.

1 STOP FALLING

HAI mel'guHﬂMLEhTHEEFUHE

Tha ONLY WAY to tell the canss of falling kalr (o men and
wimen i o0 moke 8 MICROBCOPIO EXAMINATION of the
kuir. Whin tho DIBEARE s EXOWN the OURE CAN ER
PREBCEIBED, Scnd a few hairs to Prof, J. H. Aostin, tha
thirty (30} years’ Bactoriologist and Specinlist in Diseasss of tha
Hair. Bhln anid Bealp, and riceive, ABROLUTELY FREE. a
disgmosls of your cnse, & book bt on Oare of Halr asd Beslp, nad
i box of the Eemedy which he will propars for pow.

Enclese 3 cent postage nnd wrlte today,

FROF. J. H. ATUSTIN, (521 MoVicker's Theatre Bidg., CHICAGO, TLI,
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furnish free anywhere.

Complele Highest Grade Drawing Dutfit, everyihing
German Silver Sct of Tools, value $13.85, FREE next ten days.

Address, CHIEF DRAFTSMAN, Div.19,ENG'S EQUIP'T CO., Ino., Chicago.

Drawing 5125 to 5250 monthly require more than Schoolroom Knowledge.

As Chief Draftsman of Eng'g firm | know exactly the Quality and Quantity
of experience and praclical training you must have, and will prepareé you
in few months home instructions for above paying positions, which |

included, with

bicmslinp.

prospacius,

LEARN JEWELERS
ENGRAVING

“The Engraving School that Graduates Experts"

& fescimaking, high-salisied and assils Jakrned iradas, fasghi therooghly
and pracizcally by aoTTRspEIn e i

oorpedpondeaceithan his can gais in yenrmof rigid apgpran:
will improve 1ka akill of sny snpraver coe hosdred pes
cank snd mAke kim master of the treds . The demaed bor competent
shgravacs faf excesds ihe sepply, Send fse Basdsome (usissied

AnEraTing .I?‘r
=

The School of Engraving

a

e g

& will teach the beglomer heblar

Learn Watch Repairin

T m wubr b owly piee oi i learm i peofiinbis mdy
by sormespaedans (s s S =mhe T pear e boes

by ke DaSabma Chask Sjekies,  Afnp fod s jlite

nug =] e b mbol e i
il lpas o what e Tt in xed bow te Tepatr
sie. Whan Foo predusis yeu =il ke w
wnisirmker s
any pon el Posliben i fof oo pmd imae

dopl fiod amir Fres T,
o WpeiEm wrd farsa

THE DoSELMS WATCH SCHOOL
23 Parry St ATTICA, INBIAMA

! Dejrt. THI, PO Walwgh Av.  ChGzsgs
¢ Dt 177, 150 Fassan 55, K. T.

BE AN ILLUSTRATOR=Learn to Draw,  We wiil
teach you by mail hew in Schoal of lesiralian,

drow for magezines and O 119, 9 Waksids Lim, K,
(LG e o
Send For catalog. [l e
i " pablic &

AEwIpAPETE.

= You are no greater intellectually than
YOHIF ARCM0TY . Eney, incapemaive. Inoreased
Ineenie; gives TeAdy memary for (mces, EBEDEk

aking merannality,
Dicksan Memory |

“HOW TO REMEMBER™

Bant Fren 1o Readare of this Pulilicatiosr

mear debnlin, wbodies, esnveriailon: develaps will,
Hamd lof Froa Haailet,

e Auudtorium, Chicapo

Learn Bricklaying

andl exrn from £5 to 88 per dar. Oore is the only thoponghly

A practical sekesl s Ameriea, We teseh bricklny Lug ax clusively,
Large. woll lzhies] workoroeoms.  Lnstructors neds men of wida |
experiones In brbcklaybog and contrmeting,  Onlytwaer theea
manths requirel W master the tralde,  Positons alwaya pen

o Tar mingy prlllllHrl'-\.. Tiemaml grreater than the BEpply. ‘l‘_l,[!.' il
araning elases, Wreite ulay for fese jllusteatod ook let

CEIGAGE SEBJOL OF PRACTICAL BRITKLAYING, 2115 W_Adams S8 Depd, 1, Ebizage

Learn tohe a plumber bn froam ol mont he,

'LEARN
EARN $5.00 A DAY $5 LE

an eray pAYEents, For particulars mildress

WASTER PLUMEERS' TRABE SCEQ0L, 315 LINDELL AVEMUE, 5T. LOUIS, MO. !

Talela ik

Eand foreataleg.

| tedioas apprenticeship, Honey earned whils sladyizg.

WATGHMAKING

T a,pe s hn.l’::l-u- II'I'I-II in demand. Wa lesth it
|4 1 Figkely losll years,  Doas away
nma :’ = “'l'l'll.l'l' =an | ) r hm'_ )

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO,

o oalumn.

We recognize slenoeraphs 42 a slmpls syetem.  Jnst so with Rapild Caleulatlon—It teaches Fou §o ped your sumea

Just ns the stempsmprher reads bila or her woril-slgne.

Wi beach it by mosll dacing voac lelsirs nesaments, STHE MAN WEHD CAN™ do things
bettor ftted for bipeer oppertinites—gees par.  Onr great ook, “Kapld Calcolation™ will set yoa thinking as
gty Lhoughs before; Ic'8 free. Ivs yvours for the asking, 1Us good. Write L e

COMMERCIAL CORRESPONDENCE SCHOOLS, reanitriiiises

Erglish, Penmonship, Bonkieg, Arithmetio
b Preinciples af Lo .

Wi arlp fecsch b mail, Boobberping, Lelfer Writing, Shorthemsd,

Bapid Calewlation ks the same shord cul bo Hgering that shorthand 5 to longhand wriling.

Tt s the work of minntes . 1meecnnds.  The stencgmapher writes 83 {321 43 sha heara the warla
=Ahn [tapbd Caleniator writed the arewer a8 Tt s e beors the pumberd,  We all Know that tha
voune Loy or ghrl slenerraphcs can write entiee Hoes whils the arerage yman writes wopls. The
Lirhtnlner Calculstor adilds or mltdpiles dhyve or sl vodummns while The vengo maihenesticiah dosa

mwicker anil hetter 18

1¥ 6. COURT BUILDIMNG
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LEARN SIGN PAINTIN

Slzm palnters mkka 86 to §10 per dar, __g
buck of designs andl Instroctlons will tee

o how be pdint Beth ndvertising nmd eoms-
mercial glgps,  No g perlod of Ietrieeiion,
My plan i= complete and inexpesive.  Frice,
pimplete by madl, only ONE LLAR, Ko
mit with crder, ONE DOLLAK, Mo corres.
pond e e III.IlIL':;E‘lj Mooey back If yon are

mot plessed

WILLIAMSON SIGN SYSTEM
Delmar Blvd snd Clara Ave., 5t. Louis, Bo.

ARITHMETIC

T ELE t!‘.'l'.-l T o for A L1 whe s

mist himid the opporionlyy of
fearnlng thls sublece
thorooehly, oF who have fopgetien what
Ehiey ones learned. 257 pages, Hequlrnes nie
tencher., Soend G (sldmps cceptod) Dor
this grest book In cleth,
Edition de Loxe, §1.00
TGED A, FELLER BHOOK 0.
4A4TR Belle Place, St Lawls, 3Ma, Est. 1=

L E AH TELEGRAPHY

BOOKKEEPING
OR SHORTHAND

BY MAIL=-=AT YOUR OWN HOME

-ﬂ-'ﬂ g oxi learn i eksly in o few weeks. We nra

& bo sup the demand for telgraph operators,

hﬂniiiﬁbin uisd] plisngraphnid. No char I'i-r tmlilen

Entll pesitlon ls secured. Writs today for I!!Epmtlr.'ullm
BEan MICHTGEAN ]'I'I.-SIHHE INGTITUTE,

Imstitute Bullding, = Holanmasoo,

|SPANGENHERLS
PRACTICAL

ARITHMETIC
Self Tauiht

HOROLOGICAL DEPARTMENT |

BHADLEY POLYTEQHNIC INSTITUTE
Farmsrly Parsans Horalogiesl Enslifola

PEORIA, ILLINOIS,
LARGEST and BEST WATCH SCHOOL

IN AMERICA
W bench Wabsh Work, Jewelry, Engraving;
|l.','1:.r1 Wk, Optice, Toibea messansbls,
Board acd pocms noar seios] ab mcdarats

raben,
Bend for Cabaleg of Ieformation

| TEACH SIGN PAINTING

EHOW CARIN WRITING &+ LETTERING by mail pmrl

cumrazios surcass, (nky figld nol orererowded.
=fruction s nnegosled beennes E“ wriieal, :p-mmi

ved ihoroogh. Easy tarms. Wrils larga :-Ll.lnluq..

CHAZ, 4. ETHONG, Prosident.
¥ DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
*1fest and Largest Echool of its Kind ™

W teach Furniture Desigaing, Hod
Making, Stock BHilling, Orosmental
Dirawing, Water E-ul.-unui. and Ja-
terior Decoration by mail.
GRAND RAPIDS
SCHOOL OF DESIGNING,
A KIREPATRICEK, Instructor,
548-545 Howseman Bldg. ¢

Grand H.'.rl-il":l. :".l il;'h .

FIGHING IN DINING-EOOM-—'"Llwre = a large h
Im Colorndoe.™ says Cossell's Satocday Joornal, “whdeh
a notable featare of nteeest In ghe facr that n T
stream  romA Fight throngls jra ddinfeg-roopn & gaes
allivwrsl 0o ke fol @il |||||I Al angle for the frh. Wi
whion canght, afe ookedd A "|'|'Il-l'I| L him at fhe
meal, and 0 I8 quite o regualar eoestom for o visibo
caleh dromt for Bis ownm hrenkfnst,.  Needless o soy.
atrenm i= kepe well ptocked wich ilsh, ool 1= o grest st
tina to the guest=s. The water comees TRom a0 Senubbs Tk
tnin hrook, and eveesthing al=at the portion of it w
Hows (heangh he bofel 1= Kept as Lrike 00 pature a8
#ikile, ™"

ma—lr e s

HO PABSES FOR EBAILEOAD'E DEAD—The rul
made am the antl-pa=a law by the Telas allorner-geiy
I answer [p quesibns asked by the alboFneys of o
the eailtoads rainioe theough that stafe, has broaght
e fact thal fres ttapsporiation eampot be forondsled
the bxsly of pn emploree killed on the Une owony from
home.  The body conoot be taken from place of dear)
place of horlnl feee, nor con eelatives, other tlhas
Imm=dintes relacives of the dead emploves, s fidralk
transporintion to eomse o the il

Nt omly Im thess (oo §isEls A alos= fhe lasw pieal
the simpdest acts of Aoty aod hibmaplly  foward an
Moyee oF bis Gondly, bl B0 even proldblis the il
from carering free to any otbwer park of the Hne the wi
aml children, or the honsehold goods. I sucls services
remdered by the ralleosids dhe expense entalled  musg
deilneted from The domage seftbemenn, 17 1hers 18 any
mer By the poaad Bi=elf i peal moner, This law sesin
J'-'«"'Irhr sl waks, @l least @&H |'|I|'|'I]lr"|.'!d1| by the T
igk=t,

Lamis Grouch dhaviog trouble with the apecatori—T1
Hello?! Whnt's the matter! Is thers =ome fool ob fhe
of thls wire?"*

dpemior—"Not ot this rml.""-

L -
CONCRETE WALLE DAMI!
to eopage In the making of comerete bloeks sald: T )
Irrard brick men talk aloag the dampness  of  oomnn
walle, anil when one «of thom resentle advasead 1hls
of Kok too me, T aiswerel, 1T 5o afe right, how |
that oomiraciors all place a0 eoatlng of eement  pla
aver brick walls in foundotions, o as o keep oot de
ness ¥ M'—{Cumerete.

WE CAN TEACH YOU TO DRAW'

You can earn 320 to 5§60
and upwards per wesak,

Wa liave Busosasfally tanght r|:II branchcs o
by eorrespandenes mlndo (76, Practical

{Oprrating Balletin,

&
An Lkhie man whoe 15 n

denwin
persennl (nstructlon. Experienced unclm'rn- AT

MMrector edicaled in Evrope. Poddtions puamntesd. By

casaful stadenis everywhers, 1lustratled Year Kook

SCHOOL OF APPLIED ART,

—

D Y 0L LIKE T DEAW
That's ALl Wa Want Te Know.
Howr we wriL =mor give oy stirs Fmiag—or
b b3k of FREE sTorr if Joo answer this sd.
Nor do wa claim te malls §od Eifn I8 &
WEEE Hu g & 1 arg mpmioun b deve
yoar talant with & siceesilnl cartoeadil, so
Fou can iRz mowev, sand & copy of il
picbure, wish & cents §n etamps for roeT-
FOILI exwroral and dasriE LEsss plala
mnid bat ns explein,  THE W. L. EYANS
SCAMIL. OF CARTOONING, 431 RarSald
Elar , Clereland, Ohin

LEAENED BY ANY RAN OH BEOY AT HOME.
Small cost.  Send to-dey 22, stamp for partienlsrs and proat,
0. A. Smith, Reom 544, 2040 Knoxville Ave., Peoria, 1.

Ei-Ti Flos Aris Bllg., Bettle Creek, Mich,, U. 5. A=
I
BE A RPATIWAY
Iy Hail 1he Tims, W
e o 752 ¢
3 Examisatinm,

Most complete comrse.  Unebs Sam

for fred calalog nad gpeaind ofer,
Thit Wanlks Darfes ﬁ:.unﬂl'
=

Ears $53 1 $130 & Mentk—Wark HA’L
Ci vl Bervice
wints Mail Clesks Wrilo today
Bex 55,  Freeport, I

CENTS for trial 15 weaks, T
5 In this lllustrated natlona) ‘T ﬁ L A
WH!]IG.]EI' all the Important ¥
nawd of the world s =tarel EL7
elearly, falvly and helefly, for bnsy
readers, Many speckal festures of great Intersst. Tt 18 s,
refinble entertaining—THE jrﬁ]rﬁ" For the loame, §1 yoar; t
Elace of 83w &4 pagers, Ty 1L 13 weeks for e
FATHFINDEL, W l.thn,gl.n:qn., i

Plegse Wenfion Popalar Wechanica

[
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A keen, lasting edge on tools is
an esaeutm! to good workmanship.

Carborundum Sharpening Stones

ArE mace into '|||*.-I:I'-'.;LIII|*- of different sizes
and grits to meet every possible sharpening need.
do their work faster bt faer THLOITES
. #_,,-'"_' g-n-unmui--;aﬂy than any gharpening
gtone ever made.  Every man ought to have
g Carborundum pocket stone—an neat
enge=1w mail i your dealer doesn’t
]l Carborundum Sharpening Slones, order direct.

anid shapes
They
anil anl
||1f'||"_'

Fis

|.||||t-\._

The Carborundum Company
Niagara Falls, N. Y.

anve

T HAOL

rILVIE

53

Knloht of the Geip" tday,

ARN l?,dﬂﬂ 'I"ll S10.000 A YEAR.
Wi will tepch yoizto be one in efrht weeks g wail and secmrs vomn 6 rl|:|-|
tlamn with o relinbls firm. Fill -'.lr..-::-nrum nnd &end for our fres book, © A

RATIOMAL SALESMAN'S [%*HHIE“ ASSOCIATION, 5 °# Searrlil Bldg., Kassas City, Mo,
nr,

Adidress pearest affien

BER EXCHAMGE, Minneapolis, Minn.

BUILD WITH CEMENT

; o i Itgnun.e'li'mlh ol
o i cox e f"EE““’r ez GLLOw BLOCK
5ol for free booklet Trus Concrets® | ~ We ghve complete Histrucs
Sldewalk o Blck makers = | tions. Catalog Free,
| omierk OF DERIONS and Flow

% SARNSONMACHINERY CO.

Flims, 1 #ia, In sliver ar slsmps:
! REFIF MF. 00, Hex 118,
springield, hio

ioday fac oor FREE ok and descriplive maiier

b hly ipped ol
p!l whowd the peslts dhat esn he mads din the E.EIIEEHI:HE' l!zﬂ‘ﬂlrull!!rfl:llu:-rﬂl?lu.* B b

IITEEH, 1]
I.IDUEIIIF.IM of concesbo building blecks Wik & unuyhrrrﬂ::ﬂtrnbtmm-:nd
FEANCES BLOCE MACHINE sny man of erdisary alalitg EAL, Eleririmnl hulﬂuhh Tlhipee
enn maks from B o BLE 0 -11.1k o eapiinl or eepemss MECHANIGAL, EnpEths” couress (o Traction
-nr-hu-r-:udr.]' .Enlla!lﬂtlrrs'lim wmin Fﬂhmrr‘j‘“ 'r: TELEPHONE, and Gas Engluerring.  Ons

mrhina u ri Bl wloml ATE ETATAN LU

:=|.-mt fmst proad, A r-r-!.lp-d snd will noi crck o MACHINIST, ﬂi!'::lﬁ'::"h:ml““
i r.'h}n and bultdors ln yeue fown  Eesl STEAM I'IJ for coialogwe ‘|-|-|.:|.:
yeur ankiee cilvat.  Wrlks fod BAE. full lnfermalinn.

FRANCIS H.A.EHIFIEIH" COMPANY
Roonn dh. 110 N, Bik Bizesi - Sk, Lomis, T, & A

Il Highland Park College of Engineeriag, pes lum.un.
Plecge Wenlion Mopular Weohanlcs
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$513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF $150

{l 5] -t I Is the res<lk drom the operstlon of cns American

Box Hall Alley in Suilivan, Tod, Why nof go into this
business pomrseif? It I8 the most proactieal and popokae
owling gnme In sxistenes. 16 will make big money in
nny town, Thest alleys pay from FE.00 to §6 00 each, por
week, This s o gambliog devics, bota splendid bowling game
for amusrment and physicel exorcles, Liberally patrosleed by the
hest paaplo of both sexed.  Quickly Installed, convenlently portahle, No
- pin by needed,  Teceipis are nearly all profit,  Marpe than 8,000 alrady sold.

W anll i payirents and our CAtRlE 18 free,

Write for catalop. AMERICAN BOX BALL COMPAMNY,
FPaTexTEES, 1376 Van Buren &t Indlanspolis, Tnd,

— e e

— e _—
T ——

BEWE Ul WOUND BEFORE HE Fﬂurﬂ.—"ﬁe: me i
newdle and thread, goick, or ' Lbeed (o denth, ! demonded
James Caseldy, when his rlght forearm was tercibly man-
gled By machinery at the Bddysiome 'rint Works.

Nesdle and thrend were brought, sml Unzslily calmly

| sewed op the wooml, which was 4 in. In lemgtls,

“MNow Eend me o the hosploal, sedd 1| oguess the doctors
Thiz Gesulns, Com. White Parfact cah Bx me up oa Hiide beller,"” was Cassidy's injunetion
Diwmead Sof in 14k Salld Gold we he gwened. I, Fraok J. Evane, the company’s physi-
Mounding {any iyla) phan, sars he has pever ss=eu anyibing to egual the wan™s
pleck durlng his 1wenty-five years” prperbonos A8 a poace

sam on lp'“"l tclng phaysician.—Ihiladelphia Norih Amerloan.

- —_—

vy 85,00 Downy 835.00 OYETER FARMS IN JAPAN_In the TUniied Biates the
4 a4 Month., Gent's gathering of oysters Is spokens of a8 a “calel,™  In Japan,
howoyer, 1hia cowuld Bol :ltl jll;l-. na e opeiers are really =
':'F‘:l'lfi'r-'ﬁ 12- 16 or erep,  cultivated as earefully and eystemntienlly ns any

15 sia&,nr Ladies' & prodisction ghowa on dry Tl

s . The Jmpanese use vast quontities of bamboo brosh in
S1o6 mtchca, 'Fl.Enn breeding sml growing iheir oysters. At low (ke o the
Hen of Akl the oetwork of stealts and  river maooths

D"-'E“Em"ﬂiuzu‘}’eﬂr hrisiles with cleely sef orster farme. Kost of (he bam-
gold filled ecase, - b mtakeR u2ed retaln thelr sisaller bragebes. amd a= varl-
. = il patierns are alected by the oyster growers In setting
with Elglﬂﬂ'l-'wﬂ-] the stnkes to contrdd the oide currents for the beoefdt of
tham movement the feeding oysters, the low-ilile view of am ovsier farm

18 stmriling and besotifol. Seen from o discanee, i0 leoks
iz thougl soms obran workers bhad besn comalFietlig a
featlery cliy, spmmetrleal aml exsct,

e of {he neost Interesting featwres of The [edueiey B8
thiee Factl that the government surveys Lhe farms and renis
them by mwction te the highest bidder. The teosnt during
1 hilz Bifetime hns the right of remewal of lease, but only

for o mech of o farm ns be can work hilmself. “This leaves
no gote open for u|wu:|u.|::|||n

$1250 3 wm 515".;&

Let us send you Watch or Ring upon |
terms indicated. You may remit first |}
peyment with order or we will send
goods €, O, I, first payment, express
paid, subject to examination.

I]-'HHIHIH Calalegue FREE. sk far No. £.79

RAILROAD GNLY 317 I‘T I.ﬂHﬂ- The ®hortest ralleoad
In Loolsiona—gprobably the shortest o the United Ststes—
| rans from HBurps=lde statlon, on the Yomoo & Misslssippl
| Walley Holway, to Honma's Lamliong, 317 £, away., The
| wolllng stock of the poad someleta of an ol #leeat SAF,
formerly el jm New Orleans. and the mollve ool 18 &
pale bay miile. Capt. P T. Badio s owner. amd the ﬂllﬁ'-
metr b= penernlly  pleked from the fleld bands of n bg
plamtatlon closg by. The lne I8 gzl (0 CORVEY DASSCOEETS

| feoms tlse rallroad statbon fo the steamboat Innding.  The
| |!|_le|1||_:r|_l ”!ﬁT Ibl'\ll:'\ﬁll_'i' tl:e rrlﬂ: flh'EELrll Ik, illﬂrl'liri':.lﬂ"'ﬂ.iillfﬂ
DIAMOND IMPORTERS  WATCH JOBBERS [ mewver fall to quiz raid and s management, from the
| president down o (he deiver of (he mile, No fares aee
217 State Streast 3=71 QHID:A&EI | eollected.
| . -
IT FATE TO BE CAREFUL—AR enthislasile maolorkst,
Gﬂﬂw HUSH“ UDMS | em tﬂmuut‘]l!u i 1I.urt| Inhltljvj hmt.lll Fllrre H Illll1||'l.lt'.: of
. chiblrem were ot pay. 1o s chauffear to slow  down.
FYor Big annd Quick Praflts, | Fearing that the chaufenr wounbll misunderstaml, be tried
I eam glve practieal instroctbons worth many dil- te mquare himeslf o the following monner: 1 dos™f &t

lara to von, Mo matter What yenrotcupathon ks oF all mimd aboir rannieg down geown-ap people and dogs, hur

whers beatel, get a thoroarh Koowle of this da be careful abomt the clildren and Bables™

i Disiiis=s, Partbcilars fres. JAUVKSUN Yea: them feeding bottbes do cut up the tices deead-
i aHREOUM FAKM, 3243 N. Westarn fal," the dhinuffear replisd,

.thnu.. - 1406, Uhics go. J‘ —

GLASSES ARE NEEDLESS

in most oases.  For weak eves they ere erutehes—nant a care.
For digsased eyes they sre aeeless, Only o gentle medi
eted massdge cun strengthen weak eves and ours optical
diszaseza. The

NATURAL SIGHT RESTORER

applies @ 2ondhing, strengifening treatement that 1a healing

bat hrmless;  gently exercises the proper muoscles and
makes wesk eyes srong ?w‘ﬂﬁf TEAESA .
RN

Brings ejie=
headth b paidieg aarare. 1l treated ut home and
mormal Eﬂ--llhl ltmr:d for the copt of & pairof glasses,
Daon't wear “specks.’” bat write today for our free illos-
trated Boak. F g eon’t help go, we WL BGRB8,

The Natural Sight Restorer Co.
104 Broadway = Detroit, Michigan
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Increase Your Earnings

We _have an at_tl:active money-
making proposition to make to

those who would like to make
MORE MONEY.

Our proposition offers an ex-
ceptional opportunity 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 is liberal. What
others have done you can do.

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

POPULAR MECHANICS

Desk A...160 Washington Street, Chicago
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If It’'s a Sebastian, It’s a Good Lathe

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

Sebastian Lathe Company, 197 Calvert St., Cincinnati, 0.

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

For Tood or power aswanted. Has
poweEr orosd Tecd and -I"HIhFI.“J nid
Fedr A n:.-u IIJ hlih erade mods
#rn kol ulan bulld & Bisch
B i e, ||. e=riptive fircalars of
cach lathe upon regquest,

B. F. BARNES CD.. Rockferd.l

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES :1:::

SHEPARD LATHE CO.
Al31 W, Zd St., Cincinnati, Dhio

LATHES

9 to 13 inch Swing

Lied price, ET6.00 and up accord-
ing o pips, “When resdy to hay
gnnid for Lathe Catalog and pricos

W.F, & John Barnes Co.
1k} Huby Bt., 3 1 Hockfond 1L

[—

PHOTOGRAPHS
WANTED

Photographs of new and interest-
ing subjects, suitable for publication
in this maignxirle , may be submitted
to its editor and those accepted
will be paid for prompitly.

Editor Popular Mechanics
160 Washingion 5i. Chicago

Freight Forwarding Co, Igiveed
boasshold gondas to nnd from 6l pesints on the
Paclles Coast. 8 Marqootts Bullding, Chicagn; WG

Carleton Bulldioe, 34 Lomla; A8 Tremont Bldg,, Boaton: 1l
Columbis Bldg,, Ssn Franciscog 16 Sthsson Block, Lod Angebes.

JAN CARRY AX ABRMY —Cerman army oflicers seeln
greafly pertiacled over the possibilities of the *Lusitania''
wnd her sieter ship, the “Mouretanbn."" s army ironsporbs.
The twi ships, they say, conlid trans |r|: am army of 20,0
men from England 4o the aontinsnt very short ofder, IF
the mecpsslly #hoall  aplse, T e -II|“I"-I'|'H Al CchEws ape
members of the British maval reserves. and the vessels
el e turnesd over o the sdmirmlty with bot very Mttle
Pt ion,

S o p————

LIFTING A 30-FT. DREAWERIDGE WITHOUT TOOLS
wns aecomplished under the prossure of seeesity In o vory
Ingendocs mamner sone Fears ago. A recent report of bow
f bartleehip tureel wad made to Lfi diself by lts own
tarnisg power o= resurcected the story. About 14 years
age & drow span d60 £t long crossing the Ouachiia Rlver,
on the Honston, Uemtrol Arknnsas & Northern  Hailecl,
near Columdda, La., bodle on 6 pile and cobetele Fodndatboi,
#eliled an one hllll.' thiowing It out of lipe.  Bir. F.
Terey was sent down Ee correst the tooalile.  The I::r::l,q'n
was in n jongle lupdreds of miles from o olty, and AE,
Terry hnd absasdutely mo todds,  Bome olil #oveplpe ifom
foumi onm the ®lte of the old éoiElrictlon camp wos ploesd
imber the irack, one plece ot g Blme. ond the drowbridege
was then torned Backwards and forwands, bBeing raised hy
the thickmess of ane plece of the sheet metal at each opseT-
tion.  After brioging the brklge up to peopesr geade, T
reized the different trock segments 1o the peajper lowel, amd
then famped a8 rust folnt under each segniend, Thlu was
ilang witly fowr men 1o sesiag him, in about a week's tme,—

Englneering News,
—_—— i i———

FABT LOCOMOTIVE—A firm in Manlch s bl fopr
thie Bavarinn Stale BRallways a eomedllve copolle of hools
Ing o irein welghing 165 toms st & speeid of 5 omiess on
nr.  This englne wnz tested on July 1 amd, It
Er sall, malntaloned for o proloeged thme a spes] of 98
miles an hone, which kB declared (0 e the gremies] 'b'_l.ll:’l.d
over mpde e BEorege By op steam lessanalive, it =
fonr-cylmiler ecomponnd with g-ff. deivers, and Gited -p.-ll:h

A AEperleRer,
—— - ————

ORIGINAL CHAUFFEUR WAB FIERCE-—That the mmls
oy chauMenr often develops o reckless dispesition =2 sog
to be woidlerod &1, when coe Feadds Dl ancestry as told
im Maotor Print. Loodon, which sare:

Uiletary  pells w= dhat alon il the rear 1795 there
eprang up in Frenee, priocipally im the ensteen nmil cengral
roglong, Tantasfleally ilresssl men wilth thele faees Black-
el with seof and theldr evex carefolly  coneeabiol, who

alped pdmitians= te farmbiooges amld oftbher l2olatel dwell-
ng= ob ndght amd comitted sl kinds of ='Il.'|llr\-HI-1.lI"i|r| anl
ontrages,  These apclent hold-up artiets had an atrocioas
hatdt especially, from which they obiaimed the nome that
nosterlty hnz preserved for them.  Ther first pocroded thelr
vieiims, nnd dmpged them in fromt of & zrear fire, where
tlsey barned ihe =oles of thelr feet.  Then ey demanded
of them where fheir money aml Jewels wepe  coneeslod,
Sach Interrogatories enild scarcely e resizted. It {8 foom
thile that I8 derlved the u.Pue]Iuthln of eclinuffear, which
onee =0 terclfied old lnadies*

&iwl 2.

To “NULITE” | Zres
Ueo" LAMPS Cyimve o

For Home, Store and Strest
sy mazmfartnrs TablaTasye,

e Lamea, ?.uﬁumi:;:;n Lamps, Fio, }TE"’“‘

Hoibar ibselatety wafn. THEN SELL AT SIOHT.

CHICAGD SOLAR LIGHT €0., & River SL., CHICAGD

ing, boring, Feroll and band saw
mortiskog, &l
pervice, Send for catalogoe YA

Wood Working Machinery

Foot, Hand and Light Power
For ripping, croes-cuiting, mitering; mbbeting,

nd.na moalding, beadi
Huilt fer hard wﬂ aeEnrEtn -m—:E el ]u::;

SENECA FALLS MFG. CO.

img, dado-

10 WATER 3T,
SEMBECA FALLS, M. ¥,

Plegae Mention Popalar Hechamice
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The man who owns a Mechanical Cleaning Wagon, MAKES MONEY
Weare 1t $3,000.00 Can be Made s

This pear, next grar, and the prars after Cleaning houses by our patented machinery.
by energetic, competent men. Over 300 operators in as many towas in the United States. .-

We make the most efficient stotionary systems for Besidences, Hotels, Ofice Bulldingds, Eic.
Tha Largest Monwfusturers of (leaning Mrckdres in the Wordd

Genl. Compressed Air and Vacuum Machinery Co.
4452-B Olive Street, ST. LOUIS, MO. s i

. v e

L . . . e L wil e Tl Tyt o
= b NIRTTE . el Frer s & hﬂ'ﬁ.ﬂ-ub AEL PROSEE UTiNG 5 :
o FCATALDE. - [ L N TR | e oo T i A ALL IHPRNGERS s

- . [ —_ S g L J HE | .-""" o
THE HACHIKE THAT ° ) . . b il ;
MAKES THE HOKL T T AT T B R L S Rl S L i gt

[}

= Ant-WicotinoPipe] | @ 2 SHAVE YOURSELF 7

snd "r'__l__'r":' rl_r':__'""r' o gt gl e B Then pet & bensh, the hale of which will nerer come ont.
} |

dry—no

N Fs Cur nivw EVERLASTING SHAVING BRUSH has the halra
pemented nud sek in an alaminem ferruis by our patent
ProCEss; EUATRE Lo F-urmt forihreo yearn

A new bruash free F o adngle hody poiueg ol

L ]
SPFECIAL: To Introgduee par entalog of razam and 2 En

" kha moeid
HERSRE. Ewveéry parl
log =l ¥ Werer bl

rosl—u Bats
oo mrath. Bo
e E TR D ]

r'l';.i_:',;"_'L.;;;._".,l;.'",.._!’,':;l:_' #s pplics Cor honve shaving, we oifer this T brush tor
teed or momey  pelunded, Complate catslag an hoame shaving FREEL.
ootpmidBle. anil-Ficotine HOME BARBER SUFPLY S0, 243 E.Mudkisn S1. Chicags

Fipas, Dapl. & Oitaws, I1.

———— —

There are many things which far all practical purposes are

just A serviceable gecond hand as naw. oy buy a new bugoys

HOW T[} EA\I’E OMN uze It one day carefully. It ig “just as good as fnew,'” but it is

gecond hand, and if seld will Bring much less than youw pﬂ“:'

PURCHASES for It. Hundreds of needed machines, tools, vehkicles, otc., can

be bought at frem ene-third to ene-half the price af new and

gprve you Just as well. If you can‘t afford a new one or want

L 1] !I:dn;'l maney, don't o without, but _r\-:.;d or advertise Iin our classified pages. {2 cents a
weiird.

r Few things except land increase in value with age. Don't keep
of piling up junk in your factaory. home or office. Somebody
SELL WHAT YOU can use |t and wants it if enly they kaew of what Iz o them
Do oT an gpperiunity, and t¢ you a conversion Into cash of an other-
N NEED wige ugeless article. You can fill your want, or zell the article,

by a few words in our ¢lassifled papges. (3 cents a word.)

The exchange of something wou noe lenger need for something
else you do want is a ready and sane means of making two
pEDﬂllE pleased. There are scores who want what you do nok
and whe have what yvou desire. Why naot #H'Ehﬂ-ﬂgt? Wil two
who don't know where the ather ig. can quickly get tegether in
aur clagsified pages. (3 cents a word.)

WHY DON'T
YOU TRADE?

Mo matter what you want, from an album to an airship (both
——— have actually been :nldll'.hrnu-nh cur classified ads);, you can Tind
It im two orf three lines in gour classified pages. (3 cents a wnr-d.]-
Hﬂw T{} FILL AL- Qur classified ads are abhout as cheap in price and as pro=-
MGET AN""" WANT lific af the result for which the ad Is intended a= any adwver=
tising in any tangue or place,
A Ze-line ad in the December issue, containing 20 words,
was printed In 122,000 copies, which certainly will be read by 234,000 people, and the cost s
G CEMTS, |n other words, for each cent the 3-line ad is seen by 40606 readers In @l parts of
the United States, Canada and Mexice, and a good many in foreign countries.

For Ingtance: & 2-line ad in gur Qctober issue, which cost 268 CENTS. brought 120
NF“EI- and seven of them contained chacka, drafts or money orders far the purehase, The
other 113 replles wanted more infermation, as the 26 words really did not go inte minute detalls.
The article in guestion was a second-hand ivpewriter.

Turn to the classified pages; they are good reading.
Try & classified ad yourself next month.
3 cents a word—for ene time—3 cents a word.
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LIGHTNING WELL
MACHINERY,

Rotary, Coring or Rock Drilling,
Any Diameter, Any Depih, for
Water, Oil, Coal or Mineral
Prospecting;
Descriptive Catalag on request.
The American Well Works,

Aurara, INinois, U. 8. A.
CHICAQO, ILL DALLAS, TEX,

BROAD SHOULDERS ?

Prol. K. Les Mings s can increase your height
twa to six inches —he can broaden your
shoulders — he can mprove your stalsre snd
symmetrical appearance just as certain as
fresh air, sound sleep and exercise improve
tha health.
oA muceees dn 50 diferent counfrics,  Scientists endoree
ft=physicisns approve of it—the press praises it— ymoasi=
ums and calleges vae i—users regommend 11, Short people
everywhere have pat this simple, practical applinmoe to the
sEverest [eais 'E::i'l.'il Service, Military and Municipal pes
guirements have no terrors for the tall —it"s the short amd
stonted who are handicspped. 1t°s the skeptios that develap
imte the atromgest sndorscments ol cur methed —which is
sale, simple, sure, paimlers, quick and harmleas — private,
poovenient and inexpensive— positively pleasingand elffective.

Themeends nf noderslzed men and women have grows fall,
erect and heabihfol theeagh our wonderful methsd,  You'll
FITE]S

b thes first—It's nelthar a8 expeclnent of wocertaluty,
(ur beamtifol, dree, 8page book tella, explsina, flma-

trates amd proves every U hiog — Tres, groatpaid,
Will you wriks for J.l.!‘w

. THE CARTILAGE
VERY COMPANY
VALUABLE ™

Unity Bldg.

Rochester,
M. Y.

Just the Sizel
of Your Pocketbook

$1

A& Practlen]l POCEET ADDER that
mren  Lidlioms  memomndiom WeF
fgid 13 weed v Ereat ndeanst m.-lu.ﬁ;
Heni pestpa fae &N THE fiil

i i Ehe dliF.
71;,‘,1;',5“1,1;‘“?‘5 mutering, is enolossd in neat cose with full jn-

gErd iona nnd hardwond illliuI-I;.IE I‘m’in":rl'l'?l‘lhi. Hns mao mﬁ:
chnnlsm and is operated with the point of o n ar pemne
Mothing like it ah the market. Used far togaling miscelinn-
e tems from books or hille, conss sdding trind balnscoes,
Sleeking ete. Hores s largn nmonnt of Tiresome cnlealetion; &

ractlenl, simpla, eompaet and ehenp  Capaciiy §5 00, SH L
Linooln Mationsl Benk, Fittebore,

Rl e,

DILWORTH ADDER 0., 1229 Fulion Bldg, PITTSEURE, H-J
Plegss Mention Popular Mechanics

FINDE COAL MINE IN CELLAR —Thomas H, Cooper,
manager of e of the miees in the Poenhontas eonl Beld.
Weal Vieginla, bas Decome rich by the accldenial dlseovery
af n velm of oonl gnder kla bodse,  The lEiase was hollt
pome tlme ago In sach a hary that the worFk of éxeavating
the oellar was beft until Inter. A& short tlme ago, the pwa
men at work on the exeavation rn thelr pleks ioto a seam
af coal 8% T, thick,

— - -
BAD TALE OF A MOTORIBT.

Thepe was i miafg of medesl TEEAOS,
But imelinntions gay,

Whao sold n cormer e amd boaght
A matur err one dny.

He ¢losed hils business op te clde
Withinm the hig macilne.

Al parted with his diamond riog
Ta by the gasodineg.

Bofare, along (e SoUniry rodils,
The sumae ke s fHres

He put o mortgage om his bose
< To parchnss Tubher tires:

Anid pExt he nuctioned off Lis heds,
His talibes amid Lis chalre

To glve the cor o cont of paint
Amil make some slight repoios.

ot speeiding In the eorly dusk,
Witkmiek le Inmps alight,
A man B Wlise and hrass sppeared
Al stopped Wiz dieey dldghi.
ITe didn't have n =iagle sent
To puy the fne fompaesd
They took the noie for i1he debt,
Anid o the fnle was closml )
—5lona 1eving.

T — -

PAFPER BAG A3 A EETTLE.—*1 lail n» hot waler fof
shavime at the Mttle couptry botel, nnd accondiogly eated
gome In & paper bag.*

“Hepted ot water In oo paper bag™™

*Eare," )

“How cam that Be dopse

“Yan toke n ostoul paper hag—or an envelope il do ne
well—Ml it with water spd baold fe over g gns fdome o
Tamp. The water heats rendily. The poper deesn't burms,
becanee I 12 wet, amid wet paper I o slngulacly  tough
and man-combiestible snb=Etance, ’

“Aamy and mapy o tme bave T beatod over the gas Jet
afi envelope oF 4 paper hag of hat woter for mr ehaving,
and mot ooee have T bhad an aceldepi.""=—Knnsns Cliy Inde-

pendent.

PRINTING 100 Letter heads, 100 Envelapes,
100 Oards, sl thres for $.50

postpald, Vislting Cards, 100 for 88e; 8hipplog Tagd, 100

for 400, Bamples, 28 100 Blllhend s of Statomeants, Boe,

RICHARD ELLIOTT, Box 1376, St. Lowis, Mo.

THE VACUUM CAP CURES BALDNESS |
60 DAYS" TRIAL

Thonsands cured. @i MODEEN VACUTUM GAF wiEs I
waEn & FEW MINUTES EulH DAY draws the Blood 0
thes sealp ssd forces tha Lsir infe new -heslil
roorils, enres baldness and staps the hairfrem fali-
ru| god, Cores Dundealf. Horsiless aed healthfol,
Wa sasd 11 1o pow on tris], Wa oaly wani pay id you
ara plessnsl not this falr ¥ Writs for frws Book

THE MOTEREN YACUDM CAP O
5 BATIILAY DENTER, ol
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o ol vy ee g0 yourselt
rE  an - T
Mealers” big profits Hoosier o

g < <!="=TEEL Sloves and Ramges

Tk twek i dhe world ™ Are heavily made of high- Fr
weib gEiidis saleeted maberisl, Beswiifniny A isked, wish |
mANY naw improramanis and f

e bri e

“Hoposlers' are yuarnnteed for years, and
*“hacked by a milllan dollars. ' 2= Hoosiers 4
nre “fael savers mnd ¢asy bakers."" A child
ran operabe them. 2F™ We ecl. 8hem on 5
daye® tree trial. Wa pay the frelaht,
E‘i"'l.'n'nl.l.' for CataloE &4l Specinl Free

rinl (iffeT. Hessler Shove Co.
. 240 Blale BL iarion, [nd,

Use This Lamp 60 Days Free - %

Lot na place this Wikcandln power Hrilliant Gas 'II”
Larn]s In vour komee, Use it g test the lighiinavery =
way and peove thot overy olaim we maks lo trise

We alely comparison with g8, kepnsene, or eled-
triclty, and clala that the saviag w1'1 pag for this
Lamp In & Tew monthe.  If ol &ee iismntisiled amdl
find thst bt 18 Bot the very beat reading and working
gkt made, wea will gladly rednod your mooey. o
opeTaten thi I=I= + ?-fiil';l'.}l & Boms &8 |

X thil= A &n: A yol
hrlght nod cheertul as In aey cliy. ﬁillgn_pu:]
Anywhere,  Bafe delivery gearan Lt
ekt of S50

BRILLIANT 0AS LAMP CO.
4T State Street Chicagn, M.

LEYTITIHE
.5:_|.l¢il:l|j J0H

TYPEWRITER BARGAINS
A1 Beandard Makis, 15 to B,
Teet of these machinms have been
only slightly wsed—ere good &
niew. Shipped r.lu.awmm. Don'
bizy & Typewriter pefore writl
ns. Wa will glve yoo ghe
nr-i_u-rnrl.l-n!\‘ hargnins that can be
olfered.  AdidTess
MeLanghlin Typewriter Exthange
102 Ozark Flds, B Louls, Mo,

——
ACCURACY m-:ﬁmﬂ
LEMON MEASURINO-CALIPER

Mpetn the requiremants of and excends
th lmits of wll other callpars, The ply

i
instrameat far MIWIE:%!HH

reiufeceed ar
Ask for Deacrlpfion and Prion,
THE WEST MF(j. C0., Columbus, 0.
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¥ | A YEAR InTHE
/ REAL ESTATE
BUSINESS.

Wa baaich pou by mail the Besl Esisie, Qeatisd Hombksrage, mod
|lEfaranes Fosineas, snd sppoal ¥oU

SPECIAL REPRESENTATIVE

ol iheeldest and IsTgest co-oparative real efiate and brokerage compasy
im Americs, Represnlabives oo making 9,00 to §10, 5 o Fber ""“:"'
wik moy lETeiment of oapleed Kxcallanl apporiinilies ofan = YOD,
Hy mar eyslem. you an Giskes Soney in & Pew wesks wilhoul 1n0& Toring
with your pressnk peonpefinm,  Der seapersdive depariment w 1 give
yoa more eoioa, @lable property W handls thes any iier |wetiinking

In tha world & THOROTMIH COMMERCIAL LAW {rMTREF FREE TO
EilH REPRESENTATIVE Wrila for #igage beok, free. THE CHOSH
OB PANY, BT Reapur Elk. ; Coeaso, 111

pale=—IF you have a Palenled Articie
t (e m#fnm.rmmﬂum 1orifo ua.) i
=

THERE IS MONEY
IN MONEY'!

Some colnis yoil handle are worth two
to ten times ir face value., Get in=
formed on the value of United States
money of different dates. It may hﬂl
worth dollars to you; 25 cents in coin
or stamps brings you book worth 100
times the price If it helps you find a
rare coln.

Address XX,

Care R. F. D. NEWS

160 Washington 5t.,

Writeat onca

CURE YOURSELF EY

ELECTRICITY

IF YOU SUFFER

from Rheomatism, Weuralgia, Constipation, Her-
wausness, Headache, Stomach Trouble or B.nrln-th-&l‘
dlsease, I will s2nd you & battary oo ten dava' trial

MY VALUABLE NEW BOOK FREE
o il whe weits. Expising how py wondoerfol Inezpdasive
tatteries cure Foo in

uf cwn home Tell pos

opw Electrici trziaia
disenss by siriking tha

ronl.  How IC pemoves
thesnais, Lhen cicres ths
dlssase to piay cursd.
How it Bebldas np and
midarishies waeied tlasibi.

1E galls how ] eend & bai-
fery without & oernt In
;.I'I.'l.l:l.l!‘ﬂ- wnd mllow Lam
for this ralunkls ] 3

book; L will send 1t frese, “

e :
EDICAL BATTERT . A "Il Meaa
E.-“ﬂﬂum H-!.Illll“"- ES -En"mruhmp'!

M SOOANE et stz s

Rider W Wanted
=, (r towm to ride and exhibit gample

. 4 .
g Tt bl ST ) 10 $27
s 180E Moddela

with Coaster-lmmkes and Poactire-Prosf Beei.
Wil

Wit et bast makes B4 o $12

500 Secaond-Hand Wheals

AN mkey ana pasdplr, ’3 fo ,8

Careat I"HI:II.«D:I] ﬂl!ﬁll“]ﬂf Haln.

bt
::I depagd, pay dhs _.l'rr:\.lr nﬁ l]ll:l:

i TEN DAYS" FREE TRIAL.

Tires, conster-brakes, pir, e
pabreand sesdried, kalfigsal prices, Do ok

by Il you et our cata ope end aller.  Wrile i,

MEAD CECLE CO.; Dept: P Chicago

FPlegge Menbipn Populor Mechanice
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- ﬂ:nmnutnhnl?l.ilnnt-n rﬂfﬁl}'u
delicate ekin, Ooply short fime req
Iritte and doos not: inta

Torpermaansl care,
rlare with work thousands

wish to b eared; wrife af nmﬂji'EEE"IHﬂ of Treatmapt™ and

Address STUART FLASTEE.FAD €0, &T Chestosi 5i. 5t Louis, Mo

POPULAR MECHANICS ADFEETISING SECTION

o 63 Dty by et n e A Sk
. 1

M-I'LL mm*munr;pblutummmm

Trestment is privaly, costn wery

.HE

. Hap cuped

e

RHEUMATISM

Let Us Send You FREE TO TRY, a Dol-
lar's Worth of the Great Michigan
External Remedy That is
Curing Thousands

Let Us Have Your Address Today

We have found a quick and positive remedy
for Hhewmati=mm, We are ]_]'I'vl,‘.|'|.'i'l'.'| this fact
day in and day out by t]'mumndg' of cures,
including old chronie cases of 30 and 40 years®
suffering from this erpel foriure. We know
this, and if aoyone doubts, we will introduce
him or her to hundreds we havd cored.  We
will let everybedy koow, as we koow, thad

Magic Foot Drafts are a real, genuine cure for
this dread disemse,

Tusin mage £

Mugic Foot Drafis are so sure to core that
wa gladly send them to anybody Free on
approval and wait for our pay until the work
is dome, Send wg vour pame today,  Hefurn
mail will bring yon a regular dollar pair of
Dirafts, prepabd, to try free. Then if you are
satisfied with the benefit received, you can send
g One Thollar; if not, they eost you nothing.
You decide. Yoo ean see that we coaldn 't
afford to make soch an offer if the Dirafts
dida’ enre.  Address Maogie Foot Draft Co.,
151 Oliver PBuilding, Jackson, Mich. Write
toduy.

Rheamatlsm SUCCUMBS to the TREATMENT of

Richmond’s Rheumatic Eradicator
Frige, §200 Prepald Ioed Wol FHlistar
RICHMOND LINIMENT CO., Chemists
Hartford, Conn., U. 5. A. Department 1

|
I
|
[

I G E: BROWKS, 60ab Brooks Bullding,

The versed publlsbed in the November [ssse of Topalar
Mechionies, entigled "“The Ol Folks at Homs'" wepe
written hy Maxwell Hernolds, YWorcester, Mass., who
ezcribes himeelf ot the tluse It wos weltten a8 a lonely
mian on A stoFnsy night.

———

FILE SHARFENING MACHINE —Aw Engllsh contracting

firm  engnged vpem the oonstruction of barbor worke In

Eotterdnm, [lollapl. has hallt 8 meachine for the purpose

of sharpening  plles, which resembdes o plgantbe  pensll

sharpener.  Plles of 28 In, In diameter are sharpened to a
fi-in. podnc In IG5 misates,

HIGH BELL BUTTONS—OF il the fodich modlons re-
pently rocopdesd, the most unthinking I8 theat of the New
York nrchitect= who are potting the street door push bag-
tons higher thanm wsunl, =0 fthat they will b above (he
reach of misclilevoas small bops,  These deladed persons
mist e #8o0 olil that they have Torgetien all aboat kids
herwkse they waonld reallze that §0 8 a mighty poor ex-
o= of a Doy fthat eoild e cleoomvénted inm any  sueh
trivinl 'rl-'ﬂil'. As it dp m falr ioference thnt the Manhattan
birs gre llke bBoys everywhere else. o bigh door hell will
present merely an milded  tempration o thele  enterpelse.
The arclltecis wonld heiter eapliolote to the small boys
If they cam think of poathing more ofeciive (hao they barve
ey devised, —Ballding Managensemt.

CONCRETE IN FREEZING WEATHER-—=In ths oms
ptrnetlom of dom= for Huronlsn Company's power  devel-
apment o Cnnnda, o Inrge part of the cmerele work in
dame, eml zleo In power-laonze fompdatioss, w2 dome in
winter, with the temiperafufe varying from n few degrees
of fret toe 15 degrees below pers, aml on peverzal corasions
much lower. No diffienlty was found In seenring  good
eonerete work, the only precantlon tnken being to lest
the mixing water by turning o % -in. sfeam pipe Inte ihe
waler barrel supplying fhe milzer, and, dorlng the process
of mixlng, o wee o jet of lve stenmn In the mixer, kerp
Ing the evlimler olosed by wonden coverioes  doring ilie
process of mixing, No attempt was mede o hest sl
ar sgtome.  In all the winter work enre was takes 0 ke
omlly cement which wonbid nttein its Indtlal set In not mare
than 45 minotes. —Engineering Conteacting.

Enw* WEAR A TRUSS

Trooks® Applance b8 new sciontl.
fie discovery with aotomatic a1 cash.
lsng elawt draws the heolicen parts to-
eeiter and binds 85em an yon woanbd
n heoken limsh, Tt .u.mmi.;q tsoldla
firmly and comfa ; amd never
slipa, always Hght and &ool &l oo
forma to every movement of the lssxly
withinat rhaufingr oe bnrtlng, T maaks
1t to rour mensaes and send B e poi
om netrlict guarantess of satls fsctlon of
money refunded and T have pet my
price & kw that &nvbaly, rich or
F""ﬁﬂ. can hayit, Remeamber, [ maks

t o Fony opder—semd | o von—yon
wear it - and If it doean’t satisfy yom,
Faiy gend ek to mes mnd Tl eefund voir money. The hanks
ar &y reapongliks cltimen in Marshall 'rr'l{'l tell waem that im the way
I dlas biiglneps—alweys lealige]y on the square amd T bave soll to
thimsands of peopls this way for the past Ave vears.  Bensemabser,
T use o salves, o Barness. oo Hes. no fakes. T juost give you a
slraieht basiness deil At & reasonable price.
Marshall, Mich.

—

nmil tenes fliters, ar direct from us,

HELP TO TRUSS WEARERS

I= your truss uncomforiabls? Ever SLIPFT The AERDN THITSS has patented SPONGE RUBBER PADS, Comfort and
relbnf, soft bot CANNOT SLIP. Yoa koow a truss is necessary snd ©ures are very rare.
il MACHINISTS will find great relief by wearlng ons of sor THRUS2ES. We gosrantes you help, For asla by best druggists

Write For Boaklet H. It Will Pay Yoa.

THE AKRON TRUSS COMPANY, Akrony Ohio

&ll wearers, and especlally MupOHANICS

Plagse Wenbion Populor Weohanion
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Birds and Animals

FEportsman! Falerman] Heolsnil
. HMmiurellets and cthers aesking i
bhetger ghemeelres 'bgl-rﬂl-.rl{_rﬂl.
wifesalon, The gondsrfol e of TeE=
armE, & long kepl secrel, PR mow
ey ba learned right s areen hema
daring E:mﬂhﬂu E meesd to pire
=p your

Wa Teach By Mail hew o mouni
Biirds. anksals, B'I:IEIIH.I.I.IIIIII.I:III:'I
rups ard maranl n I:I-. i delighiful an=
thhllblmlﬂl]‘- prafeaniom for man
snd women. Fasily an q,uld] ledrnesl.
Imlllhlnnh“-rrnlll lon. En-
h-.;.rr iboomeds of delighted prads
e ahls in secure hig Inscmes.
II-I'lI'I LB "I E| dur Bemntitul, §l-
Tostraind hack, ""How b3 Learn 4o Mooni Birds and
Animals.™ asd sur handsoms Tevidermy Maps-
dine ment aheolutel® frea o all wio wrile. Slop
ob B & professions] mas OF Weman, 'H'Hl-nt:lll-;._
Tazidermy, Bax 58 R. 1]

dapeniling on

:hnﬂliui

ABRMY ENGINEERS RTEHING PAMAMA CAMNAL —As-

tondshing progress has been made In the Work on the
Panama Caoal slnees the aen I:r ongloeers ook Bobl of (e
waork, In Mareh, 18HL, Co Rethals, the eaglseer o

ch&bge, had wof ¥el bad an opgortanity &0 show what he
wan do In dry weather. but In the face of a cainfall wn-
Enally heavyr even for the lsthoyus, he otieined the extronor-
inary figure of 1,800 0MF cw. yid. In the siogle month of

ietobwer.  He ioereased the exeavathm &1 per cent over
Heplembr, In the Tase of an liscrease of 40 pef oenl Faln-
£

b Mowvembsr 1 theme remalyed (o e excavabed 970800000
el Fil. AL the rale of progress made durclog the momth
of Uhetober, 580 months, or 4 years & momths, wonhl ke
required o complete the exenvation. Were 1t not for Col.
floeihals' warnlng that the eonstroction of the massive
Iocks, Father than the excavatiom of the canal prism, will,
fromy pow an, contpol the date of completbon, the opening
of the canal might b looked forwaed (o ol b0 Bater dane
than the sammer of 19132,

—it——ip————

AN AFHONAUT'E FPROBE POEM-—XNow the cloads shul
ot from vhew all that homan &y are used to know, and
a new worll strapge 0 man 18 all our own.

We are plome in space, where fof elernal yeara only (lma
has dwelt.  Witheut drection b6 oif way we favel on, fof
in theese ong s ceimole te all iaskiod directlon kB oonp-
Keawn—no rast mor west nor north nor south does mork our
patli. The horimon, man®s constont friemd below, hos ddis
nppearad, and eves, hardenod by the never-ending distance,
glve up the guest of limitls=s apace,

Boandl fled from solitude so great, ofrald to be alome, aml
even im owr care she seems to be afrald, and echoes back
o eafety from the <lond below. As far ns eye an
reach (he soene i3 clothsd In white, as though tle snow
of mges, plled on #2mow of afes gone befofe, 18 Dledcked
forever by a never-slnking sun.

Fantastle shopes of splendor apdeserlbed are reared within

the time of thooght, but for & glinee alone, and soom dis-
walve to give ws a chanes to vlew new shapes ML.:-TE"&M
mnalis-

splendor far, arisen at oor shile, The smn 111uri|'ﬂr-n|
turbed sinee placsd on high by maiure™s o ghlnes down
ihroagh bBloe which skies lmprison, sl will #hiee on untll
ihe end of time shall come ond mom will be 2o more,

Faeultles beonght from below smd osed to tell us wheee
e are anil where we go are nll ag faclt in this strange
plnee, r|.n1'| thaigh we Ay a2 on the winds aml wilh o &pesd
poinmled IL thooght alene, &C00 It 18 A= if we Fel spoddd
gl mmd et ghe #l0dh pass by, ©or here no apeed 18 Kmown
glwort of the speed at which (he light 18 Tausched foom
warlds unseen and travels yed to meet our slght.—T.
Medloy.

ARE YOU GOING TO ST. LOWUIS?
The HOTEL WIKDERMERE is & delightful pisoe in the Best Resl-
dent Sectbon Iﬂ;il'i!lﬁ" Trm tl-‘l:ilﬁ I'Il:I‘Hl.ali;_] ke ]‘H:E'l.n- .Ep;ﬂ
Hates by the week, wnltamr L
Address, "W, F. WILLIAMSON, Manager.
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HOT WATER
IN 2 MINUTES
Cost—Two Cenis

The Peerless Kitchen Boiler has golved the
hot water problem, in eity and country homes,
hotels, restanrants, clubs, bath-houses, gymna-
Hmmn—ev&ry place where hot
water i@ required.  Burng either
Eas or ine; heats water to
155" anil keeps it hot at one-half
cent per hour. A hot bath for
two cents. The PEERLESS is
gimple in econstroction — only

135

throa — digk, burner,
drum. b&u utel ﬂﬂiﬁ‘]l}ﬂﬂ, Cre-
ates no od aipied bt a
very small Hpm:F easy to install

and connect. No pipes to clog
of mechanisms to gl:'l'. oit of or-
der. The water i2 kept in con-
gtant circnlation, the capacity
almost unlimited, PRI[!F.Puur-
prisingly moderate. Agk your
plumber about the PEERLESS,
or write for catalog,

and discounts,

JAMES McCARTNEY
39 State Street, - CHICAGOD

WATERMAN GANOE MOTOR

ral, rooaplets.  Bienderd 1-:|'|-| f§H P

'ilmgﬁ jaiiads. Delvs o canos 10 b= 12 miles gn
ray lmn nider [n r jack

ﬁLﬂduum :th g Il‘lnfp Tandi - ‘::

Hhippsd compleis, lnl'l'ud ng fToumdstlom, Resdy

mlu enm.  I[simieliste dalivesy, Bosd for

Waterman Marine Motor Co.
1507 Weak Fort 81, Detroit, Mich,, T.8. &
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§lnnl" IT EAHILY MADE omr SLIGHT-

I8 SELLING™ 'WRENT
ANBLED POCEET ENIVES. Neme snd sddress or ooa slde
hoto and :Iudg--ﬂﬂ:d-t- o i orleer, tha =

ST N
Tha poblishers of Popolar Mechanics have oo hand o Hindted
nRmbST of complabs

YOLUMES OF POPULAR MECHAN.CS
FOR. 1907

of each of the twelve lssoes from
melusdva. o Bf OTW N0-

mddrtss, poftage propald, on

These iochide ooe
Janwary to Decembar,
bonnd and will hn-unl: o mny
pealpt of §1.35,

Agents Wanted

B weakly cam podibivaly b made salling
snd appetnting agests ke sl our Hypdre- |
Cartun Lighibeg Systoms snd Lampa. Oue
Epooesn Demoansiraling Syalem malss fudl-
mre B poEilis. Wo offer 8 grand
tunty o maks meaey. Wan ' mEn
in evary lown, 1|I|IE!|I1I1.1:I||'|' I tha world
Light

National Etamuln% & Electric Works

161-159 Jofferson 51, Chicage, U. B, A.

U
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L } BALLS BALL MECHANICAL DRAFTING
BRONZE _ E EA H I H ES Working Drawings, Patent Drawings,
“Knlpe™ Pat. Machine Designing and Detailing.

4 I, Ehaft and 'ﬂ'ra- Ho (itng, just push them on. 30 cha,

in etamps for EATED Estimates on all work free.
PRESSED STEEL MFG. GO. Correspondence  Solicited.
434 The Bourse, Phila_ Pa. W. C. HART, P. 0. Box, 708 Westield, N. J.

Geisha Diamonds Accume SH[]P RAWINGS
T Yea

THE LATEST SCIENTIFIC DISCoYERY WEII{'}"HV'E ml E:l.'_[:lfrif;l'llfﬂ

Bright, sparkling, beantifal, For brlllinme
Kleiry sl the pennied, standing all Gt no
gur.rla prpiris,  Ome twontisth the sopemsa.

%, snl frow with privilege of ssamination, | | F. F. Nickel, 25 Winans 5t., East Orange, N. J.
| For particwlses, prices, abe., sldroes |

THE R, GREGO MFO. & IMPT. CO, .
Dept W, 3.8 W, Jackson Boul., Chicago, 11l |

BUSINESS OPPORTUNITY

(1] uf Buaslness inlerested in 6 new field for making mongy
will il in oor propositon what they aen porkimg. W lave &
Mew Plan in the hall Order Line that will plesse those peeking
& good Juvestment with barge profite, & Fortaone fof the right
merson. The F. HLAlden Co., 130 E, 4th St. 04 nelnmail 0.

BARODA DIAMONDS

Flash like the geniine—at 1/30 the cost
S0OLID GOLD MOUNTINGS

Stand scid i snd b examinsbiem. Sos
ihem fArst, ihen gay. Cataleg FREE  Paland
Ring (angs dncloSsd for & dwo-rent stampe.

ToeBareds Co., Depl. ML, EH Barih State Bt Chlcais

WHEN YOU WANT ANYTHING ——INOTHING SO FASCINATING

| AND DON'T KNOW WHERE TO FIND IT | L || ae making Stbosettes traced from the Iving
o To || mdel with the Profilograph. COotft 100,

WRITE Pﬂp IJ LAR M Ec HANICS | ﬁﬁ}_ . 5. WEBRER, Bax ::rl:l, Chicago

Turn Your Spare Time
Into Money

 We would like to communicate with ambitious men
and boys who would like to improve their spare time.

g Why not make more money ?
q By our plan this is not a difficult thing to do.

q Write us and we will send full particulars by return
mail,

Popular Mechanics CHICAGO, ILL,

Please Mention Popular Wechonrlos
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"Wrant'' and “"For Bale’ Ads, 3 cents per werd, El.ﬂ.'bh
in advonce, Replics may b= semt to & number, care
Mechonics, amd will ba Torwerded withoue sztea charpe. In
answaring suck, let tha nuesbaf AppeAF om FAUF SOTA
Thess ciagsified pages closs on the Srd e sach menth
the noxt montk's fease,

AUTOMOBILES.

B} NOT EISK boxieg an saicmalilbe witheat eomsulting
e ecxpert; 1 am buying escd: for customers sll over the
U, % and guaramtee satlefoetion; i yoo are thinkioce of
bnying o machise doop me & lioe: steie kisd of cor wanis)
anid préoe,  Arthor E, Pruy, 172 80 Boiolph S, Boston,
LSBT

Pl SALE—14-Ip, doubles eylinder shafl Jeijse toorlng
eirs barely iEed, cosl 1,060 last &pelng; n Losgain, &800
Lhp,  Arinse  welor erele, tandiom attechooent,  fan ooly
4 miles, FHS; eost 285, Merkel modor oyels in poosd
comiliilon, 845, E. H, Peshak, Marshall, Whe

ool el

HHAFT DERIVE RUNAROGUT minns [eacer,
H. L

lom. . E. Berlisgame, 53 Bedwing B, Provideoce,

o will

Fisle 2ATE—12 pagreetisor

dbp, slghirechivg o8k,
exchampe for dnnd,  Address G

CADILLAL, dirst-cliss condition, top gloss front; Preste
Lite tank gos lmmpe; aslomseter; will sell st aboog holf
e, Himplicihty Maofog Car Ce,, 1460 Cleveland  Flace,
Jemwer, Lok,

FACKEARD, Kooz, Foed,
AN,

Prieea (somm FAGE (a0 21,05

Hambtilee, Loon apd Waverly,
Mapy ofbher bargalng, Write

now, Buleh & Corrlee, Solenn, MMass.
AINMTOMORILE SCHOOL—ChEenge  Schonl of  XMotocing:
fhie ofigionn] putomobile schees] is Chlesgo,  Foor hosdredd

nnid fifty gradoetes fhe past Fear. @6 whom we Reler Njwn
request.  Antomohiie owners, proxpective Buvers ond young
men waniing to hecome sxpert chanfenrs will sive & grest
desil of moser apl 8 lot of worey by sfodring the mmech-

anb=n, core aml repals of gasolise antomoliles in mer ahog,

whege all Fla are ageem B pol can sse how they dfe
immde, sml beew ther opesrnte,  We give thorough aol prae-
theal Instrmetion, Competent  cbhaafeirs sapplied,. Ad-

dress Chlmmpo Behadl of Moloclmg, Dept. B, 1418 Wabash

Ave., Clhlengoe, IIL
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MOTORCYCLES

SAVE THAIN THOUBLE by weiag Ball Beavimg Fiber
Idler, repdy 10 HllEIIH o Tdian of B-82 metofeseles,  Fop
el and priees apply @0 A, O Mousi, 1153 Was=hinogtoon 2t.,
Ellzabein, M. I.

e o
ELotor O,

AGENTSE for the
E. Fremch, A,

MOFTTRCY CLE
L:'upc-:lhlnu- L.
TEER

M. paring
Bk Lods,

WANTED—=Roconl-band  Tdeal hand jlamer;

and sllitiogy sheses, B 5 Those Ik Frownm, 1707 N, Tih
B, Terre Faute, Iod.

FOR SALE-1THE Reading  motoreyele.  Sievens  donfiles
Bareel haommerleas fhotgnn), 12skot magazlne onmera, Pereg
Ewing, Iwecatug, T,

Bl & AL MOTORCYCLE (oF =nle eheap.  1TH0T  modded,

A& Corwln, Biverbewd, Lo L

for sabe, E05, Ensgloe
hulll1'|:1|uu1:

Eoon] na e, BRI,

INTITAN MOTORCOULE, "8 meslal,
Just overbaaled. Jay Whitbsok,

FiiH BALE—Thomas Awle-Hi. wilh  tri-eor atin oo,
ales Dhpe andorepele engloe; will trode snme for second-
hnd eleetele aoto,  Worren J. Boomaun, Loek Haven, Pa,

M. X.

Grmil de-
HEH M-

WE PAY CASH for seccond-band modarerelps.
sepiptloa and lowest priese. Harry B, et O,
Laren Avwe,, BE. Losmls, Mo,

BUSINESS OPPORTUNITIES.

LOXN'T ELAVE FOR OTHERS. Heap (e bénelis [oF
vourself. Porignes hade opéraliiog nutoisatic penoy welgh-
kg machlnes. Ouwr ecale speaks yoar welght,  Wrelte for
Tolking Scale cirenlar, T United Yending Machine Cik,
e Caxton Bldg., Cleveland,

AUTO BUPPLIES

FiOl BALE—COme rpaversihile steerlng devics for  smgodno-

THEY WOHKh WHILE Yol =LK Tulkimg Scales.
“Fhiey Speak Yeor Welght.”  The ieventlon of the eene
tary, Foriunes have een made opernting sotonsile welgh.
lng  msclsbnes.  Welte ooy, Umlted Venildlng Maochinn
Cir, 829 Cazxdon Dldg.. Clovelasnil, bk,

LEARN MOHRE AND FEaRN MORE, We toaeh Law,
Engipeering, Oeatory, Ndlwverii=ing, Boslness  Correapsonad-
eree, Bhort-Siory Wil rIrlu' nad 185E alhers,  Fest achool oo

Ask [of catafog 160
UnliversLiy,

Easy padimenis,
wantesl. Intereontinentsl

earth.  Bioall ot
Bmil  name  dourse

Bifle, 25 ooe vertbenl el fubse Lirsss I'Hllllll!ur W L. Aor- Washlngtom, 0, L.

foee, #6G. PPhote Turnlbsbed,  Addpess CC° 591 Superlor

gr., Milwsuker, Wis. WE WILL donhle SHead for you in 4 daye &nd pay 0
—_ e — P comt bavalty Tor fve Feard. Parilcalars foF Aldig,

ATEERING COLUMN, simall froame, with springs, cheap. Tl Marzinn amd Guiterman Co,, Co-operative Musie Pab.
Adidress 8H, Popodor Mechonles, fishers, Londsville, Ky

WILL SELL my entlre stork of noto parts and  aeoes- 2END FOlk BHE coni&fplng full instroetloms how o
snpfles, Inventories 265,00 ot manofeciarss's  gpreles.  for Sllyver Mireors, Palpl Pestialis on dilass, Grow Mushoosms,
Fon, or will =&l the following 1n sy euantily: Heloss nnd Elght moee Arte amd Secreb=, mll for 20 Addddress
nil Kingston pew spark ocils, 2100 sach; :ﬁ[-u_-:l:rl;l-]"'j: Epark ““Muanager,”” 400 W Jederson 5t aprboagiesld, O,
plnze, Whe each: new Ierm, 35050 ench: ala teps, wipd-
abifebils,  dransmisstons.  clotched,  steel  frames,  leatber START a mall erdir bodlnessds: we furmish everyibking
enakbons, wheels, rear sod front oxles, hoens, lomps, steers ngrssnry; oaly  few dollars cequired; new  plan, snocess
g wheels, ete, Adilress  Eobl., Wachman, 220 Rawehin virriin; oeis mothlope o lovestlerte. Milleo-Hicks, S0e
. [etrpic. Mich. ]'\-u||_|_i|'||"' Bidlg,, Aas ]Il'll‘]ull‘ll =, Chivagm,

ATTT0R 'l']]lEH—l'l.lll:lJlllz cat, wll mew G & T, |_.'||_".|'\-'||gr r! [T R S BT "|.|' ARLY |":1F1'|:!' made I renl aEtdbe
@ |:-l|r|u:'-‘ SExELL R0 2Mxh, FULDO; S0xA, 1700k oxis Boafness; B capifal fegquieed; we will teach gon ihe Biel-
£ fpner Tohed, 28xil, S4: S0xH. S4A407 BORA. N |.:.|.1..,. nesn by omall, appodng pog special representative of leading
40 sinele tobe -||4-._..4 5 ooF 8 Poge, Suydll o Bl1; SHwE, real esinfe ooy, Jet with v rendlly salnbie pooper-
FIE00.  Munv other alpes: shippsd privilege of BEMIE IR~ ties, ecaoperate with mnd n=saiat rog to pErIERERD Bl
ting,  Wni, Vanderpool, Hprjngﬂru]ll. L dir, yviclunbldes Tk free Adlreas Tha  Cross  Oefnpany, 0%

—_—

INCEEARE POWER, Mozwell 1900 mmid 18 romnboots,
n=ing our 4lg-ln. olieders, WIll sell castisgs. Empies
Aunte To., Grespwleh, Comi,

OLASS FRONTS, FlbA0; apte besters, £21; anto frunks,
212 ramible seats, $; bogepage racks, $5.4800 now Boewl oo
sk arifts Tor 1906 aod 1004 Ford, Cadillae, Wioton and
other cars, $16 up.  Write ws. We will save you ifoney.
Catologos rendy,  Aste Rebullding Co.. Chiengo,

FORD BUNATODT OWNERR., Ikn't gwesr any Dkre.
Qeder one of our thres-bibge foliting bools to fit Foar eor,
Priee, $127 with sirap, f18.50 Asto Hebnililng Co., Chi-
caga, 111 .

Heaper Rloek,
page 131,

OFEN A MIRRGE FACTORY IN YOUR TOWN, ar
travel amild do dhe work, and make from £ e 355 dsily.

Chicngn,  HEeg display &l of thile Grm o

WE TEACH and {miet you. 1ie bhologs 32-page  hooklet
amid fofl partleninre;  none wltboot; oo fHme for <dbecs
Hullinger's Milrror Schold, Francesvillp, Tnd.

BEUSINESE CARDS.

E¥YERY ENGINE works bhetier when packed wiih “Ee
reks Packing.'" Your denler will farnieh e

Get prices befare ordering.
o B, Haleted 31,

GLASS FRONT for =1l s,
Catalogiae opf request. H., 5. Reoas,
Chieagn.

=* ATTO BOTLERS, exch £50; 187
% T, L. Lucas, DBeRlgeport, Comm.

puts baoilers, sach

GE® W. HICHAHRIEDN, (COENSULTING ENGINEER,
81 Chomber Commerce HRg,, Chicago—DMpehinery G-
gpecfed and pufchased for parties Im oand cat of the «liF
Fatents secured, expert infermation  furnished, enginr
Indicated, wvalves sef, fomplete reports mada on ste
electele Jighting nnd power planfs.

Please Mention Popular Weochamics
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PATENTE FOR BALE

POPULAE MECHANICE ADVERTISING BECTION

FOR SALE.

MODEL®E made for inventors:
man, ‘Towzon, Morylaoil

bow prices, Howard Merry-

PATENT FOR BEALE—Tracse halder, jast what the bnggy

frade wants. Can e manofactowred for 1e per, pair amsl
rocalledl for 1oe. - Seoil for elrewisr and peles, Lo M. Cams
puu. Callaway, Neb,

Aiddppee W 0,

FOT RAT.I"J—rlMﬂ[IH‘{It!M1 Jueet Femopd,
Yerncn, J0 8. Durekas Ave, Colombos, Okl

FOR HALY=T1", & mm! Capndisn Potents, spplbed foc,
earh reeeipt holder and pocket cash reglsver for all eollect-

orh, CcaBvassers, Fllway  comlietors, Insurabce  esllectors,
reslayraint wakiers, e e pEed ln all hennckes of cone
mrrree,  Adddressr L, J,0 T, Ikstary, Archifect, 229 Canire
5i., Montreal, Capada.

DRX'T LET patest sgenis swindle yon.  Saell nvenstbon
youpEelf amd save hig commisions aml  Toes, Caonnpliete
eomree af betraclicn e mall, &5, A, J. Matier, DS Cons-
monwenlih Blde., Portlond. Ore.

—rr

PATENTS—The Popular Mechanles Palent BHoresds meb-
ders eMlelent eecvice.  Following letter is doted May 55,

Dear Birs: Please albow me o acknowlolge the reselpt
of yours of the 1Fth, the eliclal notbeoe of the allvwanoe of
mwy application for patent on Paper Clips. 1 wish 1o say
I o Gighly gratifml with the edlleient mannee in which
Soi bave mtfended to my Lntersdt 1o this instier, and thag
the drawlngs and specifleations were far nbend mF ex-
pectntlons, xpd that if T ¢ver Bove any other work, I wilsh
you to do It 1 beg to remain, respectfully yeoors, John H,
Atter, 439 Maln Bt., Conpsaul, 0.

Write for free booklet, ""What to Invent,' Address P
olar Mechanles Poatent Burean, 160 Washiogtom 2i, Chl-
CRE.

PATENTE—H. W, 7T, Jenner, patent sttorney and me-
chapleal axporr, #9 F Hteeet, Washington, T, .: estah-
Ik 1568%, T make (Pep examipatlon ssil feposi IE patent
ram 'i:' hed ond exzactly bBow moach It will ocost,  Bead for
clrenlsr.

MACHINERY FOR SALE.

A —BleldEl 2, TPLANER: 20-In. x 0T, Isthe, with
[rwer  eross-Temd) 42-16, seglaent Teaaw, swing saw punel
il shears: Lincdds Millker 2500, gos englneg, 9:Lom Ooeuns
dry ermoe; portabile delf; 30-in, Deesaes cadial 401l O, H,
Norfon, 238 Bropdwsr, New York Cliy.

Pkt BALE~—Dutterns of a 1%-hp, Wereke eonghise; 13-1n.
penerator valve; Wein. spark plug:; Mesinger motoe Hﬂ.l]l.“l',
Banifls hae, Hre Maresh, B, A. Oribfeld. 225 Third =i
FAwealn, 1L

marise engine,  Pries, B850,

Apply
t Cargenter 8, Keadlng, s,

F R BALFE—1 l{.-lllll.
A. K. Bruddereck, 12

CORLIRS  engriues
prices and warranted.

apd oikeia, Jarge apd  small, low
111 Haoverhill 2i., DBoston, Mass,

FOR SALE—Twirharsepower stenm sngloe and  holler,
205, Maurkce Gemlwin, 1205 E. LexGamd, Decatur, 1L

WARINE EXGINE, 2-hp,, with all bast and elecicical
Ubtings, 7. Address 128, eare Papalay Alechanics,

PUMEg! Of Every Deacel pilen—Siaidable for Home snd
Factory wee,  [lustrated Cafalogne Free, H. E. Tratman,
107 M. Thied 8., Phllndelphin, 1'a.

FiR SALE<Erglne Inthe, ewin
beliwenh eenters.  Compbete with I wet chadpe pears to
vt mll wlee theeads, 3 to 40 In; pelee only 84304 Ad-
dress L. F. Grmmoer & Soss, Allsniown, Pa,

04 o, takes I0 In.

RIFE AUTOMATIO HYDRATULIC RAM. Tl'ﬂm"d- wAler
by waierpurwer—mnis  attegtion—ae  eXpensn—L  feed  Call
wlevates weier 50 feet, efe.  Gaarantesd, Calalsgie FREE.
RIFE BEAM O, 2161 Trinlty Dailding. New Yok Clty.

PO SALE—Complete aels of eastlng for opposed maicrs
af d-cylinder wvertleal, water or alr-coobed.  Comet Motor
Works, 47-4% Canal 8., Chicags, TI1.

[Ewer shiop; ew macklinery,

FOL SALE—Fully aquip
EL:I'.ﬂ]IuHH.HIuTI. 8. . Davls,

LKL Address  ownir
Cowles, Neb,

FOR RALE or exchange, cne 10-hp, gos englne, cost

15 one Sl-llpht 11kvalt dynamd, ool o Hulde
madille romnnlng gear, cost $0E), Aowerlean Pobllshing Oo.,
Volambos, sk,

Fill SATE—&05,  Premo Film-pack Comera, dx0, B &
T. antomatic shatfer, converiible Plapstagroph lens, almst
mew, £27.00,  Edward Hootsmon, Palms Seln, Fla.

LATEST DIAGHAME of Wirclegs Telegraph Chrenite
Blacprints of 4 tuned teansmicting clresles, 20e; 4 tuned
receiving elecults, 05 4 wirslsss (elephone chronlie, e
gafmplete #et, The, W, O, Geede, G5 N, Fultom Ave., Ealdi-
wrore, AR,

FOH SATE—{pn Ollvee Typewriter Mo, 0 1o gosd oom
alitbon, £57.0k  Address Ie T, Grabein, Supset, Ky

ol SALE—Reyernl spark colls, 1%-ln, = I%-In. spark.
o0l Glen MeWlliams, Deestur, 10,

CASTINGSE AND HAWINGS for fhe (wontlolh senliney
":"i-'l-hl_l. borlzsaial bigh spisa] slle ok steam  engloe,
Fr.0b Clreular & 5. B Wicks, DBridgeport, Conn.

Fibit BALE—1-bp, eleotrle motor {In gocd rumning order]
aF will excladpe [or metoceyele engine in goosd  shajwe.
Adidress 131, tane Popular Mechonjes,

Folk BHALE—=fme Rockford Alr Treash complete, wiili

foot pamp and tank, Used oo oo pielore. Address 13E
eare Popular  Mechapie,

855 DUYE good Gos gasodine 3-hpe #hop engine, inelod-
ing spurk eoll, carbaeeler, oie, $90 hays upelght  #tenm
EalloE, D-lje., with fGittings. §15 buvs Ietoimabile steam mato
Biilog, I14-im, #2680 boys mew Cleveland alldicg gpear teams

mizien with oone elmteh.  H, Grabam Automohills O,
- AMludisen 51, Chicagn,

Firlt SALE—AR electrlea]l iobhing tnsigees in city of
InNE pepulation. near Chb=mpo) edtabllabod 17 years,  1H)
eare Populer Mechanics.

PR EALE—Seyernl Iosomolile aleamers, rmoning EFATH,
complete less tiees aol edy, copsdstiog of frool aod redr
Trame, #ide Tops, epriogs, slde atecring lever, diferentinl

genra  apil Eprocket;,  dowire wheols, heavy  spokes  Tor
=2l tires, brake ecomplete, resdy Tor power, fn AL oap-
E_“:l"n. Frice #20.  H. Hoth, 1423 North Ave., Bridgopet,
i,

MACHINIET ARND DRAFTEMAN'ES TADLE, 17, % stamd-
ard, steim, Faf ail waler plpe twppior siloes, Fiye cenils
I8 stampe, E. E. Meyer, Allegbeny, Pa.

FOR SALE nt 2250, If tnken at onee, 24-hpe  dellvery

E}lehl:. firutsclnss  order, Horton  Mislel Works, Detralt,
eh.

FOR BALE—DAMPER REGULATOR. Potent Mo, 366307,
lnsned 1007, Wil eell chieap for cash. E. F. Miler, Box
45, Lawverpne, 1010

THE ONLY ERELAT on the market produciog the moat
TATTelona  experimeenta o conBeciion with any  wieeloss
telograph ontor,  Tighia sl extlnpulshes eleorele  [legide,
sraris and siops =mall maiers, ebeetric cars, takes phokoe-
wraphis amil ghets lirecrackers by wireless rogulation, rie,,
etc.  Indispenzable for enterfatners and lecturers. Prics
§naMh A E. Jerren, 450 Wells Bt., Chlesgo.

Fit ﬁ.'l-T.H—E"i-'IHiI- Toyele ale cooled motor  casiimes
and blueprlnds to bolld the omly Zocyele slr eooded medor-
eyele englne made plviog setisfaction; eastlngs and Blue
pring, 1500 Stine & Parks, Fromoni, Ohfc,

TOOQUET dmmble coylinder mariee  molors,

T aold 8 hie
Bomil far prlees.

E. L SBaillh, 235 I'nn 8t Vallefo, Cal.

FOR SALE—25F L. po donble eplinder vertical statlonprs
twieeyele gasaline cocioe; very stepdr power.  Low price.
Termant & Monahan Co., Ushkosh = Wis.

r

I AM EELLIMNG hlaeprlats of & glmple, efllcient eleciple

mﬂ#rlu: from Tor G0 oEnls. Address Doz 206, Minoeopolls,
nm,

Please Wention Populer Wechanics



POPULAE MECHANICS ADVERTISING SECIION

HOUDEYE PUSELE—"The Wonder of the Age.” 12
eents peepald.  DPercy K. Ewing, Decatnr, LI

FOk SALE—Receipt for making waterproof self-shining
ghoe or Beather #h, 25 eents.  (loss eguals  patent
lentker. No rubblng pecessary, Sells for 1 per bottle,
Coata few cenis to prepace, ar 26 conts will olso eeud
repelpt mnd full dipestbons for moking Dest smokebess pow-
der. P. Caspersgon, Coewr o' Alene, Ldabo.

ARMY AUCTION SALE BARGAINE Lanpe Slepnge

fusteated MW7 Catalogue mablsl, 106e (stamps). Frasels
Bannermnn, 01 Broadway, New York,

BARKERY—Finest Iltile hakery, confecllopery, feo coeam
parkor and fime sods founisbn,  Ooly ooe im towm. Large
capdy teade Im Ritter Root valley. §1A4000  Cwoer golig
om fralt raoch.  W. Higman, Hamilten, oot

HERE T8 A BARGAIN—A pew Stereoptleom, sulialle
for all kinds of projection  work. 1'un||I|I.rh.' with con-
depeera, objectlve, hamd  feed  eleciele Innep,.  rhecatsd,
pywiicly, fose block, peajectlon mieroscope oomplete, 12-foot
sguare muslin sereen nnd 100 &2liles. Alo & pew nmalyilcal
halamee with =st of gold plated weighi=,  This balanss
coat So0 npnd ihe welghts $12.5),  In perfect  oomdiios,
Wil sell for 342, Addeess F. AL Coskrell, Roblosen, Il

FOR SALE—Guoosd plumblng nnd beatiag hosiness Inoa
clty of 40406,  Ooly shop Sn dmmedinte vlcintiy,  lreat
pespeets.  Addrers 124, care Dopalar Mechanlos.

FOR SALE—Moving pletore mnchine.  Btanpdan] make,
ust new, nl half price.  Also Edlson phomseraph, way bes
]1|;|.|,- cost. Addeess 138, core Popnilar Meshnnios.

Eleven Typewriters o per-

¥ —TF iters.
FOR SALE—Typewritess  Irogwaliers In per

foot eonditiom; prices Feasonnble.

cheap. W, E, Davis, Bloox City, lowa.
FOR BALE—4xS Centary Camern.  Excellent conditlon.
Two double plate bolibers, $7.00. L. Thowpson, T Elkesn-

LuEg B, Soulh Havews, Mich.

FOR SALE—1-16 borse power gleam power plants, the
et powerful minjatupe power plapts on earth for thelr
gize,  These ootdts pre opernted by polomatle  flash
tobler, omd will without questhon give hetter wperviee aodl
nare power than &ny other power prodicer. Uhey o
phaclitely mafe, for thaugh the highest pressures can be
nsed, bedler exploslons are  fmpossible. No atlention 1=
reqiired mfter slarting. =s waler feod @mml pressuce regoe-
laticm I8 eptively suwtomatle.  They ore well built sl
ducabile sl the small Loy can operate them himself wiih-
ant danger, We mike bogh maring aoid borizontal eogines,
amd furnish balles with either gas or slpokal BurneT; wWhitn
ordering please state which I= wanfedl.
plant piped wpon base repdy to rom, #3064, Unmplete of-
gine, eliber type, 4o, Boller fesd pump, e, £5,04,
Cagtings mod w1l meterinl for eltber type eoagine, E1O00
Wosking blueprints, 2se. 0. N, Hansen, 158 Du Baelss

Ave,, Elgin, 1L

138
FOR BALE OR EXCHANGE.

PO SALE OR EXCHANGE, G-hp, B'illh.l‘illl?}-' Znsollng
engiee, Tront aube axle; S-hps  Eoriee wigliae, 10-his, Fev,
propsller, tobilar nuto frame, Sx32 4. & Jo cazing, 12-feed
|:ou'|_|||]|_- alleg; G-hp. hesvy dniy mariee engine; sS-hp. op-
posed poio englne; d-bp, siagle, Wdh ade coolsl, 1250 N
Halsted 5t., Chicago, 111

EXCHANGE S5-hp, antomotille sagine with necessories oo
pondl  serew-catiiog  lathe)  alee  watchnamkess'  laghe  for
mutoreyeles; To-hp. engine for #ale cheap.  Chas.

[ETRT
144 Houth 2L st., Pictsbarg, Pa.

CASH for yoar business or reol estate—oo maiter where
lowmiesd, I wovs wont to buy, scll or cxchange any kind of
buplness ar peoperly auywhero, ar sny price, silidress Frank
P, Clevelapd, 1308 Adams BExpress Bulldisg, Chbeago, L

FiOll SALE OF EXCHANGE—Complete fizst-class akery,
Inelediog lmproved portable owven, exira goosdl Wwagon, ©ouns
fer., showepse, ete., eote, Wil =11 oheap oF exehange oF
ol antomoblle. Adidress Herbert Bacber, Asbland, Ky,

IF YOU have aoythiog for sale or pxchangs we Enow
whio wants it pmd who has what you wanl, No eominisslon
fo pey. Oulek ceturns; new plan, Farticulard  free.
Unlted Siates Exchzpge Bureno, 11 N. Maln 2L, Noeib-
wille, M, ¥.

FOH HSALE OR EXCHANRNGE
lanmels, Zlg-kp., spesil 14
Popular Mechanies,

peaw  20-T1,
1ET wure

fur runabemt,
miles, uphalstersd,

FOR BALE OR EXUCHANGE—{ne moning pesr ampl Doy,
one Z-eviinder nscoF, O Schobler easrboreier, one doslde
dnsly codl, one ball transmlEsbon, ooe eqnallzing gear oand
:'ula'nll.l:l.'rnhu!i. Jomeph  Jacksom, Fl14 Moln St Asdesso,
Io

FOR SALE of Exchange—»A EOO0 [pop oorn gfaml b
100 nnd o 190 frietlon Jdiive OFient, FNHLOL Want
to trode for Ford aoto,  Mercll]l M, Mether, 915 Fowler
Bt., Waterleo, Ia,

LAND FOR BALE.

OIL LANDE FOL BALE—Warih the meaey,  Oiler un:
Aeveloped  lepses aml prodoctbon, In the Glean Pool sl
ever  the  AMid Contieent  Field,  Chas. E. King, ‘Tulsa,
Okln, Hox HiE.

TEXAR FARM TANDAE are booming. 14600 neres of o
Nortlh Texns lamds at £330 per acee will double In vulue
in three year=. oy fow. [eEteated hooklet feee. Al
dress Texas Farm Land Ca,.
110, Agents wonbeil.

ZIT Deearhorn 85i., Chleago,

PLUMBERS" BUPPLIES.

SAVE YOU 26 to 50 per ecent, Complets Tinge up foeclpte
plnmbimgy aml stenm: ponds ot whblesals 6 The putitle,
et entelogue, Johs Haeidin, 1 century at 42 Cotinge
Growe Avenne, Chicage

Complete  wee

BLACKSMITHE,

FOR BALE—My entive blacksmliil and wagon sbop, wilk
ar withont =tock and tools; cheap, and & gonl stand. Dox
12, Lockspring, Mo

FOR SALE—Formulaz for vernishes, dllers, llquid clee
equal to Le Page's. lnminous paint.  Guoarantesd genndne
frade meerot2: all for $1.  Beparate formoles, 250, G. Fo
Twidie, 470 Broad 5t, Bleombeld

HPGRMTLARE" for rechafging ey batterles and repews
ing old flles, 15 cents each, or the two for 20 cenls, Hox
4, SBandusky, Ohio.

DESIGNING, DRAFTING and Wee prints made f2om
sketeh of model; strengih of motecial carefully comsbdered
im all desigos, Aden nnek, Ho. Whitley, Ind,

EEYLESS DoOR LOCKS can he plased on any door In-
atantly without tools; cacry In the poeket; nickel-plntied
gnmple 95 conts: Ove for 100, postage pald,  Hoeosler
Movelty (o, Indlanapolis, Indinna,

FiOlk SALE—Castings and Bloeprintz for 1§ and ‘H.-hﬂ.
steam engine, aimgle or  dosble  erlnders.  Jomes ell,
137 Frunklin Ave,, Brooklyng H. ¥

POt 2ATE—Blacksmith shop, Bonse, lot, tools and steck,
o rleb farming country. Chenp If iaken at onee.  Readon,
fnlling lealth. Address H Kisch, Appleton, Mion., Hoube
No. L.

BRALE THAT AND SAVE 5, Cast Iron, Bteel, Copper,

Handpnws, Bromze of Eeass with oor New Trocess Com-
md, S per lb. By espress, with guaranies, Cummings
mponnid Ce, $H Avery Ave,, Detrodt, Aich,

POR SALFE—RInckamith shop, Inclading gasoline engloe,
trip bomuer, cmery Alapd, power deill; onoogood bosiness
!'!i. hu gooe] farming countsy, Adidress Box 4462, Burwell,
BMelh,

GO0 BLAOESMITHH nre scareo and bat fow lesining tha

w  And tho smith comes et of all professlons or trades
The smith musl make The tools ficst for all from  the
purgenn to the safe bBlowes, by using Toy's Treailse oo
new  stepls explalning how fo work them with 75 new
metbuls for workime sll diffen]t Jobe, Ten receipts for
making yeor own componnds for welding Alferent kinds
of sieel solll,  Thermite weldine folly ezplaloed; sl
twn colored tool fempering charts;  Chart explaine all
aonsaling and bardenior; Chart B explains both sclentiie
and plais tempering to o8 stapdard. ALl the ahore for
£1.00, Valnahle snmples free. W, M. Tayp, Sldoey, Oblo,

Plexer Mendion Fopuior Meckandcs
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WANTED

A N TED=—Manm fucbiared
A= sojling agenis,

Tatepied Specinltles to hoiidbe
trenernl Fpecinlty Coo, Hrracase, No Y.

WANTED—Goxl pnieoisl or yopetented inveotion. AL L.

Matier, Commmonwenlts Bllg., Portlond, Ore,

WANTEDN—ITuespensiyve method for benss soid ghle plat-
Imge. . M. Greemer, Streator, ITHL

POPULARE MECHANICES ADVERTISING SECTION

GEEAT BURINESE GPPORTENITY —Everrbads wants to

wear our pure alumisgm CComfort™ #anftary Fose Bugp-
T T, Jnst  pwbented, Holil up =ocks, swloores, sl
drawins Narp affected by wenr or perspiratlon.  Lock to
garment. Never sllp oo Taz or slim.  Dees away with all
armiess, boclles, straps, cords and elnstie. Regualar priee
noeonis.  Fample pelr preg 1% ceRl or tigo palrs for
e epmtd, Agehts wanted everswhers, Thes, H, Dovere
Manofneturing Co., Momen Plock, Chiri g,

AGENTS make bz money eelling aur new =lgn letters far

aillee wlndows, etore fronfs and glass sipns. Easily pot gm.
SECOND-HAND stallonary gosellpe euglpe, 15 oar 95 R Write to-dar far o [Fee sampde and ol portleolass.
L& Hoy H, Hrown, &1 Eotlesal St Dover, N, L Metnllle #lgn Letter Ot 77 Mo, Clark 8t., Chlesgo.
WANTEDN—AL ouce, 2o WH pesmanent monihly members WANTE-— Agrrts, machiniars, fealmekers, Araftsmem,
for my monthly preminm Het,  Fioe, salasbls  preminms attention! New amd revised odition Ranndera” " Hanad ||-l"\-"||-|'
glyvom feee to sll. Write for M=t amd full particelas oo of Prectieal Mechasles" pow ready.  Machinbst sows, “Can’t
(larled 1. Lowa. B, @h Hox 42, Hownsrd, B '] et alone without 11" HEeat dm the Iend.  Shop kinks,
n:$r|'1=| From  motebeaks, piles,  formolng, most  somplete
WANTEN—Rmall [2-1zki  dynamoe  sod  eoglne mod reference tahles, toagh peolileme feursd By =lmpde arithe
Bifler gultabbe for enme,  Hepopd basd oe mew,  Address  Wefie. Valnalle Informnation condensed in pocket  sleo,
A, B, lnrk, #l0shes, Texss, Prlee,  postpald, &0, eloth: 21,25, leather with fnn

WE WANT for mannfacturing. dles, stemplng.  #2pl-
ning, casting. plating: beve speednl Teacilities for manm-
factacloe  patent artlelea, spocinl  ackinery, tools. Do
mreiaf work im all 3= branshes. Let o8 develop Fone bdeas
get onr estimnte; If mnde im ometal we paake §it LIS
tlheanl Hiampiog & Elee, Works, 187061 Jeffersom 81,
Chlragn.

WANTEDN=Fatented specialiles o peling

apentE,. Geéneral Bpoclslty O,

bBomidle  as
Syremse, N, Y.

AQENTS WANTED.

AGERTE maks EIGESD per wmonth  eelling  wonderfal

aelf-shorpenlng patental #cipsord sol ecutlery, V. E. Gieb-
ner solil o opalrs i 85 benes, maode 21095 von can de §E
We show bow., Free onttiee Po Themos Mg, Co, 102 F
at., Dayton, Ohlo

Bl PER MONTH SBALARY—Pald weckly., Enernpeile
man in each county to represent Hardwnre [ept.  Estabe
Heheil basiness. Experses momey in advenee. The Colome

Bla Hoses, H-T, Chicago.

- BIG VALUE Premlom Packnge. A
hommnes for agents:
efripelEve, Woeerh BN,
villie, Towa,

SIACTIINIET AND DRAUGITEMAN'E talile of standnsd,

Hitle of evorvihing:
pntertnlning, amuasing, <dellghifil. in-
e R, A, R, Burmott, Kinr-

steant, a9 and wiater pipes and tapping =lees, 10 cents per
eopr.  Shoep apentd wanted everywhere, B OE prEr,
Allezheny, Pa.

ANENTE Moner Moker—32ell the “"Euareka Door ook

Bl priented. New, bronze metal,
Wrlte for agomey amd s=ample.  F.
Clry. Mo,

AGENTSE #=ll tla
hakes =qEare cakea,
Cantem 4iriddle Co.,

MOTORCYCLE -1:1‘-||1n for the TR Marsh Diefzi paring
oot ion, . e Fromch, American Moler Coogpany,
]I1'l-rnt'l:1-'ln. LN

ROy OO el Al a,
B. Black Co, Kansas

pily Pamcnke
Tarng  hogn.
Contaom, 0,

Gridlle In werlil fhat
Bokes alx each time,

AGENTE BTOPF PENDLING—Yos ~am easfly make £90 #
lay Aealing direct with merchanta, selling ons feady modes
ndvertlsipe  sigms, gold  amd  allver  whndew letters, anil
cheanpenble =lgoe,  Warey Ostramd & Co., #r. Loudz, M.

AGENTS—A oew preparnilon,
TEAr Tonmid,
plie feee,

need In every houss fhe
hEr =eller, oo proflts, reorders nssored, same-
Barker Chemical Co,, Anlaen, Me,

AENTE—<Portraits. 25 eenis: franses, 15 cents: sheet
lemres, | eent: Blereoacnps=s, 25 conts) whews, 1 cpnf,
M dare” epodit,. Bomples amd catoleg free, Comgaolldifed
Puctenit o, 'I:.- W. Adams ﬁt.- Chicng

'ﬂ.’.ﬁ.:‘-fTEl'l—f'ﬂ |_-|.|h-
ap-to-lnte ﬂl.'l:|l':|I'F: lichtelng wcllers In nll homes,
piores, shoms; &L do EWF dally punranteed.
snred. [t Thomas Mg, o, 12 F =t

rrineli,

i |1 L= oL
Promotbm nss
Dawdon, {1k,

'lm-nft ta handls new. hfrh

AGENTS, beoe 15 the chanes of a 1i0efime Brmathilag
eitirely new, honsekall actleEle, Tof Tadbes, that eBslla o
every honse, Apopts are maklng over 2SO0 mesghly.
Fit ngents’ peopisdtlon addoess Dexter Sopply Cao, 30
Deurbarn i, Chlengpo.

Ament= malee hEr peofita

BEand for 1188 of hoaks. B, .
Banpilera, 218 Porchase 8.,

Paeton, Alaaw,

ANENTE <Portralia,
pletnres, T eomds:
Wodays' eredlf
Partralt Ca.,

&N eemis; frames, 18 cente;  whest
strrecseonng, 25 center vlews, 1 repf
Hnmples and eatnleg free,  Coneolldated
=00, 172 W, Adpma 2t Chleaps,

—r PEEY

AGENTS AN MAKRE 210 PER DAY wlllnve oer Tor
nlEhed  pald mod sflver befters for offies  windoas, wfape
feembe nmd gfasa #fena. Anvone ean anplt thess Tedters
by following dirertims sent wifth each apler,  Telte o
aur Hopage Mvstmmded obrealse, 8, FI. Parselsh & o, Olark
and Adpme 8=, Chlesen,

BURGTATT PHOME—Oreatoat 1hing n!' I figins woinibons
Trierlasil Tl-'“‘h Tinch openine, pit o7 fmooope mfpnter send
for eample, ¥6e eneh,  Agents wanted, Cannen Mz, ©o.
15828 Kenmore Awe,, Chieage, 0L

REPRFEENTATIVE WANTED in eévery mackine shon
and  Tacdory to el ““Tat's 0Orit e Rie  demand
Farae peolite,.  Inerense wonip weekl  Tnediie (@ o e
dallard,  Bemd tem orents for pevilnee on Tl ales epn. Biste
cecupetion.  Tatloek Bros., Rochester, M. Y.

AGENTSE. 1f yon are an amblilems man nnd are nmxlens
tno dmereass rolr fneoamns  wlthont  Inferfering with  yonr
rerninr wiork and wonld Uke fo kneoor of & mears hy whish
oo ot make n snog snm of mener welie e Eedae and we
wIW tell ¥os hewr by rednen mall,  Address Popular Mechan-
Ied, Theak ©, Chienpo, TI0,

EALESRAEN
In  reslilences
eAsy
FATY

WANTEDL—Tn plase aufF the exfipmilshers
ard hoeness honees In thelr Toestitr, An
peopsaitlon, Moo ety lleense regoieed. 2500 necos-
far anmle extingiisler.  W. 0, Tehins, Clntom, N

MALE HELP WANTED

MEN, make woney resllvering d=moged mirrors;
prceRs, mEver spots or elonde.  For partiolars
ples of work adidress O, 2 Mibter, TAelks

TH=TH
anid k-
Tenek, Ark.

WANTED—1000 chanfMenrs ond tepalr mem. finy  drs
mand for professlonal nutomobile engloeers exeends thie snp-
plv: eslle for men of inteflllzeocr 2wl mechaslesl bort,
eomtimamfing E1000 s E100 menthly, oeon g 1Boik,  Tlai-
Aok raes 18 fo FNE Flome corsespendenee  dompses In
eomsfruetion amd repafr, compleied by practieal sond sl
atp work at o any of e bepnches or pHated  sehonls,
hierhlr seeress il Faoodk thie up At Selienls of Ximerioa,
177 Michigan Ave., Chiengo.

WANTED—Campetent daaw fAler, kodfe zeinder and oo
whe can Keep in order kel ceosaws. A ek s
rll'nl‘.-'- the rizht partr.  Address 125, care Popolze 3Mp-
thamles.

WANTED—Mecknnkes to sell gur fine Ine of Oallpers and

:*'H'H Good pay.  AMress B, @ Bmith Co., Colem-
Lt Pa.

HBALTEMEN WANTED—Must be  experieoeed  selling
prwer transmitiing, mill apd factory supplies.  Salaey and
commizslon. Give aps, experlence anid referemoe, i F.
iramwmes & Bond, Albentown, Ba,

2N EVERY MONTH f=ling our wonderial Sevennlees
Kiteten Het.  ®Send for sfldnvie: 2 glaity prodt; ewelne
nlve fercliory. doifit Free, P, Thomaz Mig, Co, 0% B
gt,, Tmyton, kb,

Pleaae Wenlion Popular

L POEITIONS OPEN.

waler, fice sl technieal. Pars
tieilars [ Wrlte, stating age, experieses and boeatlon
dlealired].  Hi Be, W00 Frrosdlwar, M. Y., or 10010 Hart-
Foril Balg., {Illl WE

MNechanica



POPULAR MECHANICS
EDUCATIONAL AND INETRUCTION.

ST EVERLY ACTION there 2 an equal Deaction, ' One
short ecourse in Bngloeering Matheimnsilos tells bow this law
aflects yoar salary. The Mechapleal Correspondence School,

Box 4500 Laskpori, N, X.

*NRAFTEMEN —New paper for yono Jan. I8, Z5e  fooe
et irial.  Oar plan will zave yon mooey, W. Do B,
Bux U, Clevelamd, .

FiL SALE—Course In Merhailenl DEwing o Tnteens-

thonal Correspoislence Sclicels,  Adidbess IGEE Topoilar M-

clinnics.
I. €. 8. Electrbe Lighting Cobrse, Tally pakl, Tor Test
offer. 008 E. Benneit. Cripple Creek, Colbo.

STUDY ELECTRICITY AT HOME—A eomplete elecirical
coarde af bodue, contaiobng 3o-page detsil ek, $20-page
fext-book, 206 t'llb;ﬂlmlilillﬂ r|.||-|] over 100 pleces of apparo-
tma.  Priee, complete, coly 25 Cutnlogae P4 pxplains
this and aiher r-rl:uu.rtuh]r: I:IHI:'I.'I:L st Jodum, =64

Hlnih Ave,, New Eork.,

Thoanas A,

ARE YOU MARKING less than $25 or H{I I'IN' ek ¥
Mechanjenl and Biructoral Iilr-u.'-rhuil: Langlse N T,
Zend for clreular. Low  fultlon,  oelediog F\H" [INT

Urawlng Instroment=, ete. Columbin Correspopdence Sclhiool,
Drexel Hidg., Philladelphin, Ps.

reaidera
Tk F Kt

MONEY IN KOVELTIES—Our advertlsers and
are ksokEng For pod Bew povelibes o pol 0B the
They have money for the bt ioventbons In welliey,
pmosrment and sdvertsing noveltles. What have yoo pot
that™s o ? Rienehi this 1'Ii'||:| the “Thie Novelty
News," 171-0 Washingten Bi., Chieags, Trial I meqihs,
23 oenla,

BOYD'S Arilakle Shorthand, &5.00, complete sourse, same
LI e :I'ﬂl' F30, MR, ik Forin, Leatn In 30 daye. ©. A
Weller, Blitchell, 8 I

FOR SALE—I, . = Corgerpondenee Compas  ""Completo
Blteam Emgineering.”” Tost Z210Wk; a bareaio ot 500 WinN
exchange for best offer.  Elner Calklops, Cross Villoge,
Mlch.

2300,00 MONTHLY easlly made fAtting eyeglaress. Bhart,
thoroagh course by mail. Easlly learned, l:ll|lllr|.|.|u.. 'L1!|E
demand for optleinns.  We plart you.  Fres ""Bookle
tells how, HNatlonpsl Optieal College, Bi. Louls,

LEARN THE HOT WATEH HEATING BUSINESS AND
WokE FOER YOURSELF—I1 teach rou absolutely free of
charge apd enmahle yom to moke n gocdd inmecome while lesrn-
fng. Men hagdy with tools make Blg mopey. NoO epeoss,
For full Information weite 10008, care Popular Mechbanics.

BOOKS AND PERIODICALS.

14 hrand mew volumes of " Encyclo-
W. M. Dalge, Travers

ENCYCLOI'EINLAZR,

in Amerleana™ at 4 bakgalib,
Clty, Mich.

LET THE ENGINE d0 the work,
honw  #0 convebt FoiF iggy oF Poad wagon [nbe o moler
ear, or your blke [nte o motoreyels, ab moderate eost.
Many mechnnles bulld dhelr own metor. Pries per copy,
puwmipnid, Z6 eents In coln.  Stanley Shaw, Galesbinrg, Kan,

Tar new book el

BOYHE, If you are ioterested o mwechanbes, electricliy.
wle., seml W0c (silver} for n G-months® irinl sabseription
t ““The Interpational Yowek, ™ IDept. 3., Chlesga, TIL

Firlt BALE—I. . 5. bound volumes nnd drawling ontg-

fit of orpamenial feign course; 1 set (G wol.) Cyclopedis
Applied Electricity; 1 st (2 vol,) Compesdiem of Deaw-
Ing. Best offer. Adidress 94 Frospeetd &L, Dover, N, 1.

ADVERTISING sECTION 14l

ELECTRICIAN AND MECHANIC—Practien]l monthly
magazine for electrical and mechanleal stwdents and work-
erd.  Bublishes 1llusiraied directioos for constrseting dy-
named, moiors, gaealioe engines, wireless telography, elec-
lﬂlr'la.!h:m'. electricn]l wirieg, mechanical drawing, uslng
toals, forniture constrocilom, phetoprophy, kinds of
ml‘l!htﬂi'f‘ll wiork, One dellar rearly; siegle copy  with
hook catalogee, ten cente. B M. Sompson Poblishing Co,
B Dearon St., Doston, Moss.

PICTURES AND POST QARDS.

24
suba.
olna,
I'haiitegpagilis,
Biperkor, Neb.

SOUVENIE POST CARDE QIVEN wililh o i mee.
for Zae 10 largesf aiwl oldest 1Hkpage momihly o
Binmps, P'ost Canls, Caorlos, Minerals, Autographs,
Eelice, wte.  DPhil. West Collectors Warld,

ENGINEERSE ATTENTION. The geenlest callroad i
cafils ever published.,  Beawidfol vlews of the ““Hollrosd
Uver the Sea™ foom Mismi, Fla,, to Key West., Fla., over
the pieiueesqae Florhla Keys: Bhowing the wark aml com-
struetlon on the [Eost nifunl o plere of englpsering over
attemEied,  Thiriy-tws vwiews In zef, postpald for $1.0a.
Dk, Pensock, Mlanl, E]ll.

A U B

ORE THZEN PHOTO POST CARDS made fom a
pivdograph for &k cents. Your photegeaph retoroed wi
arder, tpald. Al work guarantesd, mongh =aid. dive
us o trlel.  Photo Capd Coo, 395 W, 17th Ht, Chleago, I11

Joix
thie ously
members,
eards apd foll partlealors.
Belvidere, M. X

the American Co-operative Foat Card Exchange,
exchange in the world that makes money for

Bemd 100 oente and recelve fen beautifal post
Wi, Hemlngway, Depi. 1ik

LAUNCH AND BTEAM Eﬂ.ltT MACHINERY,

BAFE AND SEURE, theoefores NOT gnecllbe,
aml loog-lived, therefore STEAM. Nothing complicated
or nmeeriain,. Bodlt oo order o mest comdlitbons.  Cota-
logae feee, Marlne IR0 Works, N. Halsted Ststlom, Cll-
CRED,

Ecemomical

CEMENT.

IF YOU WANT the best Informatlon em eement nnd
conerets constroctlon sabecelbe fof Conceete, Jeadipe osment

&l comerete monibly, HSample copy, 10 eenis.  Conceels,
180 Mewherry Bldg,, Detreil, Mbch,
MIBCELLANEOLS.
WIRELESS TELEGRAPHY—Rometking mnew, Make

your owi natramests, Iosicoclbops, with Blue pelnts, for
making, #&nding aml Fecelvlogy apparatus sent on reeeipt

of 25 cents (pe #lampe),  Address TR0E, care Popalar
Alechanbes.
LME! LOOK! LODOE! Everr rceader shoold have =

W T seni {0
BI.  Aleabpipson,

look of AldE eosy ways o mokes money.
nay address, posinge prepadd, for §1. O
20 Temple Ht., Chleago, 1L

ALT: KINDE of Ebestrieal Snpplies, Apparatos and Now-
elibe=.  Tell 1a what yoiui wanl, We have [t. Baleh &
Cuarrier, Salewm, Mass,

rediler of thiz magnziee, aur large 0lluos-
trntedl entalingg, P oAl ERTE YO o Four magazines sl
apers. Al combinntions.  Lowest rades. 1B, Hopkins
Hubscriptlon Apeney, Hockland, K. I.

FRHEE—Tu I:lrl.'l""n;I

MECHANTCE—Make your own Gloves and Mittens. Seod
10 eenis for patterns.  E. O, Moalton, Esst Bethaoy,

WANTED=—blodern englneering library, twelve volumes;
alas eyelopedis of architecture, ten volumes,  Partlealaes.

Adidfress AL E. E., 1530, eare Popular Mechanies.
SYOONSTHRUCTION, Mamagement nnd Oare of Motor
Cyeles," a new Dbookled valuable o any ehiler, IndiEpim-
gable to the beglnoer, glhves polnled o the pRGEpective
buver that will save blm dellnrs when selecting a Modar

LIGHAT METAL EPECIALTIER of shert stecl amil hirass,
Stampeg, drawing ond dleswork.,  Prompt servicee,  SBoepl
anmnple for eatlieate, Geoepe O E. Krslel, manofacturee
of metal goods, 80 Tracey Ave., Newark, N. 1.

DRAWINGE BY MAITL.
Ing drawing= or paltent ofier drawings.
deslpmed. AL 1. Matier, Commaonwealth
fire.

Bend poikgh skelehes for works
Epecinl machineey
Eldg., Bortlamil,

Cyele, - Bent poepald for 25¢ silver or stamps.  Advanee
Bnles Co., 81 Faunl, Misn

THET A GOVERRMERT POSITION—Our beok fally 16-
sirnets Bow. Follare if stodied im le.  Addresa Fraok

B, Pergande, Publisker, Whitedlsh ¥, Milwaukes, Wis
IF IT'8 PHINTED—Mpclkmald con supply  |t—Dkasmesthc

amdl Forelgn publentions of every description—Playe—read-

Ing and recltatlon t:-:-'-l-.'a-—lrnmntln: .Tnnrnu.hr plied t%
mudl.  ""Catelogues P. M. pent ha=, H“ omnld,
Washington §t., Chlieago, Ik

EVERY INTELLIGEXT PERBOXN skould Investigsie oy
gystrm of Telepacthy (rthaught (eansference}  for  oxperi-
mental o for wee In lealith or dlBeass] conditlons,  Ineloss

2o plaip, T, Adama, P D, 205 W, ek 5i., Chleago, 1L

PRINTING. (ne bhundeed each flne bond letterhesds
and epvolopes, prepald, for 80e.  Spmples for s red stomp.
The Déeople's i DPreston, Ainn.

Pleaas Mertion Popular Mechanios

=
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WANTED—AManofnctured Patented Speciaities to handie
ns Selling Apeots,  Geoersl Specialty Co, Syoacuse, N, X.

BY MY BYSTEM ron with two dry batteries light
O or Bny Bunber nr’ ti;“ lghts by simply pushing a bui-
tom.  Imstructbons aid blise pelnt showing how It 18 made
for 26 ecenis. O, Brierly, 362 Greeawosl Ave,, Detrolt,
Mich.

FORMULA,

Coat your awn plates or paper or oty pes,
Information, S, .

Alte hoto Co,, Box $E, Bomalbo, M.

T MAKE sccurate mechonienl drawings from  rongh
Eketebes, Adidres=d 1EL Populor Mechanies.

BITTLIN am 8 n. footpower screw cobilng Ieihe 1a your
gpare ke, Complete bioeprints, §1; wordth $5. W. E.
vy, =0l FPriok 21, Chicago,

WIRELESS TELEGRAPH HRECEIVERS :|||a.||.i- & Jidenl
Chelstmas gift.  Imnstroments  are 'rl::r:[' pensitive. Works
G miles with le-in. spark aml w0 aerial.  Imperial recelver
ponslatz of telephone feeelver, cord, battery and Imperinod
detecior. DPostpadd, $2.00. lmperial deisctoF aloos, §l.
Prompl shlipments.  Semd stamp for clrevlams.  Inleraa-
Liosal Wieeless Uno,, LEoa, (o,

FPOFPULAE MECHANICS ADFVEERTISING SECTION

FIFTEEN DOLLARE WEEKLY cnsily esrned dnring
Apabe  Llme, Pleagant work; me canvessing; partlcalars
free. B M. Duboe, Oskabeoss, Towa,

MEN, make your own Mali Lignors
i, Hampiom, Filtslown, N, J.

PFarticolars free.

A& BIG BARGATN for £20. Wrlte quick. Will ralse (o

| mpext issue.  Hert B, Leavitt, Clsverdals, Soucma Co.,
Ul

WE BUY, sell ar exchange good bomes anywheee, Wrlte
ma 1T Foe want o move,  We sl silt pon,  C J0 Bamue]-

#5n, Gl I'éan 5., Koosas Cliy, Mo

AT A BARGAIN: One each,
Crrchestral; both automatie;
Brod,, Newark, Ohls,

Heglng Coveerin, Regiog
Im first-vlass order. Haymes

GHRIDDLE CAKES baked on your breakfsst table. COmly
way to have them hot and wholesome, Great convenlence.
Mo swoke nor odor with Aleclorke Grolddle,  Alohol =
chenp now.  The deviee complete, neatly nlekeled, 350,
express pald, o send for Booklet.  Aldcolorle Utensill Co.,
leaballa HI1dg., Chicago.

THE RUPFRECHT cORRECTOR will charge poar stocnge
hattery fran sn alierooiing curremt. Blmplex  corrector
for charging ose to four cclls nt o time at § ampere rale,
Complete with [nsiructiop= fos sptting wp sl operating.
Frive, £7.00 with order. Corpeclofs fof eleetrle solo chargs
ing mnd opsrating wotors, ete. Bepd for hookles, Roprechi
Eleetrienl Co.. 7117 Cedar, Clevelaml, Obfo,

30 GUMMED LABELE, £1. two colors; samples mafled
free.  Archwar Dook Store, hiladelphia.

£ YEARLY PROFIT from 12 hieus,
for S shows bow It ean be done by mom,
Cirenlnre sl testlmominls meibed  free.
Hiore,

Fhlladelphla.

(e Tk g lesl
wamnn ér ehilid,
Archwny Book

COMPLETE X-BAY aml High Fregueney Outfits: Teis-
el apark el with \.-urtnlnl.-n lelmriemes, clecirolytie io-
tecriipler ami chomtal, Compound high !'l'l‘f|11 ey ooll, glve
Ing three different cubrents. Floe tohe, Tihe stand and
flanros . i ocomplete set of vocuam eblecirmles, AN GOMm-
ete §m Misslon siwle ook cabinet. FPrice, £33k, Ruprecht

legtrleal Co,, TI1T Cadap, Cleveland, Ohio

WIRELES22 TELEGRATH APPPFARATING: Now detector
for wse with telephone recelver. Mo batiery oeeded.  De-
teedor mlope, $#1. With ielepbone recelver and connested
rradly for use. $2.200  Colls, comdensers pnd complete send-
Ing onrffs, 856 e 0, Ruoprecht Electrieal Co., 7117 Cedar,
Cleveland, o,

AN AIRSHIP FLIGHT is the most popular and drawlng
atiranctione fTor any falr or outdoor event.  Cromwell TRxesn,
15 years of age, who tbew 8 miles st 85t Louls o October,
107, F= buillieg a moch Iorger ship for the &sason
1\, For particiolars and open dates ndidress Mree Dilgon,
o0l West Ebleveoth Ave,, Colunybas, Ol

ETCIHING EXNGRAVING on zinss or steel, complete lo-
glroctions, 20e sllver, each; Loth for 40e.  Make bl neoney.
ithellmg, 57 W, Naln, Battle Creek. Alich

TOO LATE TO CLABSIFY

GET YOULR GAR apd el=cirle fztares at whalesale prices,
and eave hlg moncy. Put them up rourself and save more
money—ijt's ensy.  Or get yoar local gos @tter or eleetriclon
o gt them up for rou, and still =ave powl momey,. Wrelte
for anr cafabopme sheets and see. Histe whether roo want
gas oaly, of conehinatlon gns and eleciric Axiarsd. WesleTn
Chandelber Co,, Mabl Orler Department, 15 West Lake 5i.,
Chicag.

ATEEL GASILINE BURNERE (Mew). 14-in and 19-in.
25 pach. ®Hend for 18t No, % J. L. Loeas, No. 2 Fox
Bi., Hrlhdgeporl, Cofib,

ATOUT 7,000 assorted handles, hammer, Batchet, sledge,
eie. What have rod to trade, Frank M, -\I-'I!l'ﬂli. Hrand
Tapils, Ohio,

LATGMING CAMERA mnkes her{'lrudr Tanglk.
Dhe, },;p.prh,lnl,l,l of @ roity ¥ ter gltl In Ehlﬂﬁfﬂ'.
S5 (fine).  Send for -.-ﬁ[lﬁluiua. rless Trick & MNovelt
Ci, 2145 State 5t, Chieago.

MOMEL ..'I.[El.‘i-i'lll"ﬂ-, B eente,  Complete ped af Dine-
primla aidd direstbons ToF making Joedpeosive amd easily-
made meslel alrship, This little mwachine offers & splendid
ppporiunlty for stwdrviog the foscinating problem of nerinl
mavigation. Of peofound Ioterest o the master mechanies
aa well a3 the amalen? oIperimenier. . gang, Hox 051,
Billlngs, Maonl.

I H‘LI\.E ﬂrHWluIE and Bloe prists,
viiet, M. O

I, ‘Tappan, Waler-

CIGAR BANDE—Ilmporied direct from Eorope: epticely
Aiferent froan Americnn hands; el Elpdds, nll oew,
atamped with resl godd, beaucifully colored, Samples, W
cents, or 40 cents per 100 (po duplicates), posipald, [oeled-
ing illnsirated eotnlogne on professionn]l plote makiog.
OFder quick, Natlonal Seliing Ce, Allentown, Fa.

MODET. AIBSBHIPES—Complete =¢i of blog priots amd
directions ToF neaking inexpensive sl easily made  maodel
plrehdp.  Thi= little machioe oferr o #plesdid opportunity
for =twdying the fascinating prolem of serinl onvigetlon.
i profound Inteeest o the moster mechanle, a8 well aa
the pmatenr @xpeFlmenter.  Prlee, My conis, *onng, BHox
0531, Dillimgs, Mant,

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

FREE

This $13.85

DRAWING
OUTFIT

Sea offer, poae 15 of
Swocessful Draftsmen

Please Wentlon Pepulor Wechanics



MAKE STEAM with Kerosene

S5 POINTS which
make a Perfect Steam

Power Unit
FOWER—Alwarys there,

ECONOMY —kerosene, costa lesa than
coal, no smoke, no ashes, no odor, one
pent per horse power lour.

SAFETY—Any oy can rmmn it,

DURABILITY- Practically  indestruct-
ibde, with ordinary care,

JADAPTABILITY —Anything o =mall
power plant can be wsed for, Mines, Trr-
gation, -Small Shopa and Electric Light
Plentz, Fueetories amnd  especially  places
where space = an object or :I'|1na'ir an im-
portant iftem.  Light aml easily trans-
porteds Mo stack meguired,

These points place the BARTON FLASH BOILER SYSTEM io the front rank

BARTON BOILER CO., 2*37,CALuser ave.

Earn Big Money By Being a

Mechano- T herapy Doctor

We Teach You By Mail

In sizx months vou can be making big money., You don't even need
to leave home to make vour fortune in this elevating and highly paid
profession for men and women., We teach you Mechano-Therapy in
all its branches by mail. Only anerdinary education is required. We
issue anthorized diplomas to graduntes and help them establish them-
gelves in thisdignified and money=-making profession. The study is in-
tensely interesting, We take I]mu gtep Ly gtep through the course until
you ara master of every detail. There i3 no chance for failure and the
practice of Mechano-Therapy gives you a standing in your community

that fow attain. More comprehensive than Osteopathy.
Big Demand for Doctors of Mechano-Therapy

The most prominent business men and physiclans endorse this
form of treatment, Itconziztsof Manual Manipulation, Swedish Move-
ments, Vibration, Hydro-Therapw, - - -
Diietetica, Schott's Methodd, Ling's Sendthls Dimgui By coall by

System, and Suggestive Therapeutics. Treatments by Mechano. | AMERIOAN COLLEGE OF

. SO ARG THERAPY
Therapy are pleasent and eagy to give. You have no iden of the B vk PML :
wonderful results produced by a Mechano-Therapist. 130122 Raodolph B¢, Chlogo
Eﬂﬂ]' R N B the first doctor of Mechano-Therapy in |y pars, piimes s ms sons ot en
iy AT, piPnss AR e YOuUr oie JRREn
E'P ates ow yoar commuonity and secure mil the profits, h{li an MechnmnTherngy. =
Write to-day—now, for our new prospecties tolling all About our conrse and
Mechano-Thernpy=—all there (8 to Enow. There {8 a fortuoe in e for you, | oo
4 peostal will da,

American College of Mechano-Therapy, —

120r122 Randalph Street, (Uhartered) Chicage, lMinois




5 Electric Engine
as For Your Boy

A praciical oy, Insfeuctive. inter=

“ils the Furig iy dend ; :

&0 48 The bree ipodlinod. ™  EetlBp— sheolilcly sare, Bimilar |5

Appearance and mcnlos o 8 woam en-

Eine. Runs toys, eic., o 08E a7 [ wo Hed Seal Ney Daerles, Caps
teofiing lever governa I-#E!d a=d direction of drive, Curent

Cafgomprion nesizal. Price $1. (Pestage cxces, M, )

Mimiatire Decoraiive Lamp Onflis. oparaied bs T rris Lighi
Ldfrmmi o Ty Iasiarens. LummTuleda, jyp 17 i i P8 i i BA i e
Frirm #§5 4] & il LR S ST T

“iligece™ Oy Mabiery, 2% =8, for dcor béllsdnd dalenbnnes B 1

"Red Seul” ey Baliery, 2l w6, ' Hait Iy Taed™ Por dgalia

Elpcapio Oull Hall <hiifk, somplete with Gnsiraciion 1s pub s .,

s

Mwrrn Kurrveict Tafi with B Ponb Exmyp Cond ..o Lo u.TE
Qo Nidor, nins o= nins tmbiery, powips-d, ., ... .. .. . L « S0
Leifnnr s Telegraph Taslriiiment, (osigabil .. . 1.48
Hhedi-1os" Melical dpparaios . |, 2. .00
“E-Feel ™ Ling Telephans, winh iy 50
Electririin’s Frecket Toal Kil | g. 25

. & Moomd Miedidal dpjporsdos, o000, gt H 3.50

To Be a Soccessful Electriois

you tieed good material snd tocds. Fiace o trial erdsr with
as, We can please yen,
¥iait ue nf the Thirapms Electrical

Bhow, Janunry 125 1904

If rou cannet gel ** Meseo-Madp "
@ikl Trome yome Joenl desler, T
direct fromi manuletlorers sl
Bk Sl for Codalog 22 PO ad.
dress wimeesl bonss

Manhattan Electrical Supply Co.
188 Bth Awve., Chicago
i7 Park Place, H;wq‘:‘u;h

Eatpeal Mocfusiee Wen cfucdurers ar
Elvetwionl Suppliesd da dindrin

Utica Round Nose Burner Plier

A handy ton] in the bome, in the ofice, fn o=
the siudy wlen on u bunting or Rabing
trip. Uoavenient to carey i the pogEEL -

Yoo canout faliy realize its value wonl
you have wssl o, then you will not
ot with i,

Have yon atopped to think what
an socephable CHHISTMAS gt
it wonld make® You hove mofa
Friend lest what would be highly
plensed with sach o preseat

T posier afsriter Mivd mal prop
Bhem we wll semed 6F fo T
oddreas in the IF, 8, on re-
BEpL Oof jiries
Regular Finish Black
Handles, Palished

IPabl Mickel Flated
$1.00 Boch

TOOLS

Are Uoequnled in

Brery Tul {rrre
I
Bearacteed FINISH W
Takeno Sabatitota

If woir dealer
fices ot ot theimn
IEWile s,

EVERT TOOL GUARANTEED

U p b b by s wiofy Lsrh

1 T =y

TRADL MARH
Rar €, B Pui D

WHITE FOR COMPLETE CATALOG

Utica Drop Forge & Tool Co,
73 Geneseo St., UTICA, N, ¥.

1908 SENSATION - ORDER QUIC

A Heal Safety Razar. Mo Taoy

OUR GUARANTEE §AT/sFACTion ok
“SHRP SHAVR’

Or
28c
In Cas

13
=-c Stamps

Positively Can't
Cut Yourself,

Two Parts,
Frame and Blad

100,000 Now in Use

OUICK ADJUSTMENTS AND EASY SHAVER

Prive in good for 30 Days.  Oriber ons snd Foim will sl 10
T your Pelnmds, Ttis Ermnrifully finished and pat by nens Drx.

Remember, Money Back if you Want it
I la worth Ita Welzht In Gold

SHRP SHAVR CO., Inc. I vnsie

Tark Gy, U. 5. A
Referencost Jarnegle Trust Cay Few York, and Two Banks

 ——

HOW TO RUN AN AUTO

Are you Interesied In
Automoblles ?

If ¥oo ass, - en nﬂﬁnt-rdu-
af "IN ANE" SELP PELLETH
VEIICLEE ™ will prove s gosd
Invesiimesi.

Thils work |sBow tha Rotnphad]
wbandsrd un tha o gnd
L&t punasng =Ty bl T
plaining ik Prin of man-
Eiiclion sod opersiion In & dleas
s halpful way, axd fally iline-
irites] wikth misny dlegrass sand

L B drwings.
‘EHIL'.F.-- I?:-I:':Lulhlirqdn sols han
= Temani el orsn b ratica
of llin nesds of (S tman behind

KON |

iha wheni, H s glsar ani eon-
elss o ifa ] evitnpre-
Bsneiblwin Ll Bl anex pari s esd
Ruinishilid, ol i peme Hes 0§
il o Ibnmufh Ehist e o i Ll
learn mewch from (B pages,
(enising 3 papm, orar 400
diagrams nnd illosirakiong,
peEninl co fins paper,
wiam A0 w88 Prhio,
with penemomly

aent lo sop gldoeay iy
Lia weehd, J.lvﬂtl.!.l.l.ll_ g
an reslpg af two dollacs
-:-rlt-:lnln:J will fa seat
= spproral in be paid
for sfier azaminstion,




